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Volume Overview

This manual describes the structure, operation, and functions of the Intel® Integrated Performance Primitives
(Intel® IPP) that operate on two-dimensional signals and are used for image and video processing. The manual
explains the Intel IPP concepts, as well as specific data type definitions and operation models used in the image
and video processing domain, and provides detailed descriptions of the Intel IPP image and video processing
functions. The Intel IPP functions are combined in groups by their functionality. Each group of functions is
described in a separate chapter (chapters 3 through 16).

For more information about image and video processing concepts and algorithms, refer to the books and materials
listed in the Bibliography.

What's New

This Reference Manual documents Intel® Integrated Performance Primitives (Intel® IPP) 7.0 Update 7 release.
Known bugs have been fixed in the document.

Notational Conventions

The code and syntax used in this manual for function and variable declarations are written in the ANSI C style.
However, versions of Intel IPP for different processors or operating systems may, of necessity, vary slightly.

Optimization Notice

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations
that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction
sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any
optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this
product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel
microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and
Reference Guides for more information regarding the specific instruction sets covered by this notice.

Notice revision #20110804

This manual uses the following notational conventions:

Convention Explanation Example

THIS TYPE STYLE Used in the text for the Intel IPP IPPI_INTER_LINEAR
constant identifiers.
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Convention

Explanation

Example

This type style

This type style

x(n) and x[n

Ipp<data-domain> and Ipp
prefixes

Mixed with the uppercase in
structure names; also used in
function names, code examples and
call statements.

Parameters in function prototypes
and parameters description.

Used to represent a discrete 1D
signal. The notation x(n) refers to
a conceptual signal, while the
notation x[n] refers to an actual
vector. Both of these are annotated
to indicate a specific finite range of
values.

All structures and enumerators,
specific for the image and video
processing domain have the Ippi
prefix, while those common for
entire Intel IPP software have the
Ipp prefix.

IppiSize, ippiMomentInitAl-
locQ

value, srcStep

X[n], 0 < n< len

Typically, the number of elements
in vectors is denoted by len.
Vector names contain square
brackets as distinct from vector
elements with current index n.

The expression pDst[n] = pSrc[n]
+ val implies that each element
pDst[n] of the vector pDst is
computed for each n in the range
from 0 to len-1. Special cases are
regarded and described separately.

IppiPoint, IppDitherType

See Also
e Function Naming
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Intel® Integrated Performance
Primitives Concepts

This chapter explains the purpose and structure of the Intel® Integrated Performance Primitives (Intel® IPP) for
Intel® Architecture software and looks over some of the basic concepts used in the image and video processing
part of Intel IPP. It also describes the supported data formats and operation modes, and defines function naming
conventions in the manual.

Function Naming

Naming conventions for the Intel IPP functions are similar for all covered domains.
Function names in Intel IPP have the following general format:
ipp<data-domain><name>_< datatype>[_ <descriptors >](<parameters>);

The elements of this format are explained in the sections that follow.

Data-Domain

The data-domain is a single character that denotes the subset of functionality to which a given function belongs.
The current version of Intel IPP supports the following data-domains:

s for signals (expected data type is a 1D signal)

i for images and video (expected data type is a 2D image)

m for matrices (expected data type is a matrix)

r for realistic rendering functionality and 3D data processing (expected data type

depends on supported rendering techniques)
g for signals of fixed length

For example, function names that begin with ippi signify that respective functions are used for image or video
processing.

Name

The name field identifies what function does and has the following format:
<nhame> = <operation>[_modifier]
The operation component is one ore more words, acronyms, and abbreviations that describe the core operation.

The modifier component, if present, is a word or abbreviation that denotes a slight modification or variation
of the given function.
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For example, names without modifiers: Add, RGBToYCbCr, MorphAddGetSize; with modifiers: DCT8x8Inv_2x2,
DCT8x8Inv_4x4, RGBToYCbhCr_JPEG.

Data Types

The datatype field indicates data types used by the function, in the following format:
<bit depth><bit interpretation> ,

where

bit depth = <1]8]|16|32]|64>

and

bit interpretation = <u|s|f>[c]

Here u indicates “unsigned integer”, s indicates “signed integer”, f indicates “floating point”, and c indicates
“complex”.

Intel IPP supports the following data types for image and video processing functions:

8u 8 bit, unsigned data

8s 8 bit, signed data

16u 16 bit, unsigned data

16uc 16-bit, complex unsigned short data '

16s 16 bit, signed data

16sc 16-bit, complex short data

32u 32 bit, unsigned data

32s 32 bit, signed data

32sc 32-bit, complex int data

32f 32-bit, single-precision real floating point data
32fc 32-bit, single-precision complex floating point data
64s 64-bit, quadword signed data

64f 64-bit, double-precision real floating point data

T only partial support for intermediate result after transforms (in the so-called “time” domain).

> . Inte oes not support 1u data type, therefore bitonal images must be converted to 8u

» NOTE. Intel IPP d t t 1u data type, therefore bitonal i tb ted to 8
gray scale images for further processing by the library functions. There is a special function for
such conversion ippiConvert_1u8u_CI1R.
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The formats for complex data are represented in Intel IPP by structures defined as follows:

typedef struct {
Ippl6s re;
Ippl6s im;

} Ipplésc;

typedef struct {
Ipp32s re;
Ipp32s im;

} Ipp32sc;

typedef struct {
Ipp32f re;
Ipp32f im;

} Ipp32fc;

where re, im denote the real and imaginary parts, respectively.

Complex data formats are used by several arithmetic image processing functions. The 32fc format is also used
to store input/output data in some Fourier transform functions.

The 64-bit formats, 64s and 64f, are used for storing data computed by some image statistics functions.
For functions that operate on a single data type, the datatype field contains only one of the values listed above.

If a function operates on source and destination images that have different data types, the respective data type
identifiers are listed in the function name in order of source and destination as follows:

<datatype> = <srclDatatype>[src2Datatype][dstDatatype]

For example, the function that converts 8-bit unsigned source image data to 32-bit floating point destination
image data has the 8u32f value for the datatype field.

NOTE. In the lists of function parameters (arguments), the Ipp prefix is written in the data type.
For example, the 8-bit unsigned data is denoted as Ipp8u type. These Intel IPP-specific data types
are defined in the respective library header files.

Descriptors

The descriptors field further describes the operation. Descriptors are individual characters that indicate
additional details of the operation.

The following descriptors are used in image and video processing functions:

Descriptor Description Example
A

Image data contains an alpha channel as the last channel, ippiAddC_8u_AC4R,
requires C4, alpha-channel is not processed

AO Image data contains an alpha channel as the first channel, ;p?lli_::J:T_S C3AOCAR
requires C4, alpha-channel is not processed alette_ou_

C1,C2,C3,Cc4 ippiFilter_32f_CIR ip-
piFilter_32f C3R ippi-
Filter_32Ff C4R ippiRe-
sizeCCRotate_8u_C2R

C Channel of interest (COI) is used in the operation TppiSet_8u_C3CR

Image data is in pixel order and made up of 1, 2, 3 or 4
discrete interleaved channels
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Descriptor Description Example

! Operation is performed in-place - that is result of operation TppiMulPack_32f_C3IR

is written back into the source (default is not-in-place)

M Operation uses a mask to determine pixels to be processed 1ppiCopy_8u_CINMR

P2, P3, P4 ippiRe-
sizeYUV420_8u_P2R, ip-
piGammaFwd_8u_P3R, ippi-
Copy_32fF_P4R

R Function operates on a defined region of interest (ROI) Tppilean_8u_C4R

for each source image

Sfs Saturation and fixed scaling mode is used ippiSubC_Bu_C1RSTs

Image data is in planar order and made up of 2, 3 or 4
discrete planar (non-interleaved) channels, with a separate
pointer to each plane

s . . ippiCon-
Saturation and no scaling (default) vert_16s16u_CIRs

If more that one descriptor is used, they are presented in the function name in alphabetical order.

Every function that operates on image data has a channel count descriptor Cn (for interleaved image) or Pn (for
planar). No default channel count is defined.

If input and output channel layouts are different, both source and destination layouts are listed. For example,
the function IppiHLSToBGR_8u_C3P3R converts three-channel interleaved HLS image to the three-plane BGR
image.

Parameters

The parameters in functions are in the following order: all source operands, all destination operands, all other
operation-specific parameters.

Source parameters are named Src or SrcN, if there is more than one input image. Destination parameters are
named Dst. For in-place operations, the input/output parameter contains the name SrcDst. All parameters
defined as pointers start with lowercase p , for example, pSrc , pMean , pSpec .

Function Prototypes in Intel IPP

Function names in Intel IPP contain datatype and descriptor fields after the name field (see Function Naming
section in this chapter). Most of the Intel IPP functions for image processing have a number of flavors that differ
in data types associated with the operation, and in some additional parameters.

Each function flavor has its unique prototype used in function definition and for calling the function from the
application program. For many flavors of a given function, these prototypes look quite similar.

To avoid listing all the similar prototypes in function description sections of some chapters in this manual, only
different templates for such prototypes followed by the table of applicable data types and descriptors for each
function may be given. For simplicity, in such cases the data type and descriptor fields in the function name are
denoted as mod:

<mod> = <datatype>_<datatype>

For example, the template for the prototype of the image dilation function that performs not-in-place operation,
looks like this:
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IppStatus ippiDilate_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pDst,
int dstStep, lIppiSize roiSize);

where the supported values for modare:

8u_C1R
8u_C3R
8u_AC4R

This notation means that the ippiDi late function has three flavors for a not-in-place operation, which process
8-bit unsigned data (of Ipp8u type) and differ in the number of channels in processed images. These flavors
have the following prototypes:
IppStatus ippiDilate_8u_C1R(const lpp8u* pSrc, int srcStep,

Ipp8u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiDilate_8u_C3R(const lpp8u* pSrc, int srcStep,
Ipp8u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiDilate_8u_AC4R(const lpp8u* pSrc, int srcStep,
Ipp8u* pDst, int dstStep, lIppiSize roiSize);

Thus, to obtain the full name and parameters list for the specific function flavor, not listed directly, do the
following:

1. Choose the function operation mode (denoted in this manual as Case 1, 2 and so on) and look in the table
for the supported data types and descriptors.

2. Set the mod field in the function name as the concatenation of the chosen data type and descriptor, delimited
by the underscore.

3. Use the respective template, substituting all the datatype fields in the parameters list with the chosen data
type. Note that Ipp prefix is written before the datatype in the parameters list (see Data Types in this chapter
for details).

Example

To get the prototype for the ippiSet function flavor that sets each channel of a 3-channel destination image to
16-bit signed values, choose Case 2: Setting each color channel to a specified value and use datatype =
16s, descriptors = C3R.

After substituting the mod field with 16s_C3R, obtain the required prototype as
ippiSet_16s_C3R(const Ippl6svalue[3], Ippl6* pDst, int dstStep, IppiSize roiSize);

Rounding Mode

As many Intel IPP functions have to meet the bit-exact requirement, image processing functions use rounding.
The default rounding mode for all functions can be described as "nearest even", that is the fixed point number

Xx=N + a, 0 <a < 0, where N is an integer number, is rounded as given by:
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N, 0sx<05

N+1.05<0<1
[x]= ,

N.o=05, N—even

N+1_ o=05. N-odd

For example, 1.5 is rounded to 2, and 2.5 to 2.

Some image processing functions have additional rounding modes, which are set by the parameter roundMode.

Integer Result Scaling

The default for image processing functions is to saturate the results without scaling them.

Some image processing functions operating on integer data use scaling of the internally computed output results
by the integer scaleFactor, which is specified as one of the function parameters. These functions have the Sfs
descriptor in their names.

The scale factor can be negative, positive, or zero. Scaling is applied because internal computations are generally
performed with a higher precision than the data types used for input and output images.

NOTE. The result of integer operations is always saturated to the destination data type range even
when scaling is used.

The scaling of an integer result is done by multiplying the output pixel values by 2-SCa1€FaCctor pocqre the

function returns. This helps retain either the output data range or its precision. Usually the scaling with a positive
factor is performed by the shift operation. The result is rounded off to the nearest even integer number (see
Rounding Mode).

For example, the integer Ippl6s result of the square operation ippiSqr for the input value 200 is equal to
32767 instead of 40000, that is, the result is saturated and the exact value cannot be restored. The scaling of
the output value with the factor scaleFactor = 1 yields the result 20000, which is not saturated, and the exact
value can be restored as 20000*2. Thus, the output data range is retained.

The following example shows how the precision can be partially retained by means of scaling. The integer square
root operation ippiSqr (without scaling) for the input value 2 gives the result equal to 1 instead of 1.414. Scaling
of the internally computed output value with the factor scaleFactor = -3 gives the result 11, and permits the
more precise value to be restored as 11%¥273 = 1.375.

Error Reporting

The Intel IPP functions return status codes of the performed operation to report errors and warnings to the calling
program. Thus, it is up to the application to perform error-related actions and/or recover from the error. The
last value of the error status is not stored, and the user is to decide whether to check it or not as the function
returns. The status codes are of IppStatus type and are global constant integers.

The status codes and corresponding messages reported by Intel IPP for image and video processing are listed
in Table .
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Status Codes and Messages

Status Code

Message

ippStsNotSupportedModeErr
ippStsDecimateFractionErr
ippStsWeightErr
ippStsQualitylndexErr
ippStsResizeNoOperationErr
ippStsBlockStepErr
ippStsMBStepErr
ippStsNoiseRangeErr
ippStsLPCCalcErr
ippStsJPEG2KBadPassNumber

i ppStsJPEG2KDamagedCodeBlock

ippStsH263CBPYCodeErr

ippStsH263MCBPCInterCodeErr
ippStsH263MCBPCIntraCodeErr

ippStsNotEvenStepErr
ippStsHistoNofLevelsErr
ippStsLUTNofLevelsErr
ippStsMP4BitOffsetErr
ippStsMP4QPErr
ippStsMP4BlockIdXErr
ippStsMP4BlockTypeErr
ippStsMP4MVCodeErr
ippStsMP4VLCCodeErr
ippStsMP4DCCodeErr
ippStsMP4FcodeErr
ippStsMP4AlIgnErr
ippStsMP4TempDiFFErr
ippStsMP4BlockSizeErr
ippStsMP4ZeroBABErr
ippStsMP4PredDirErr
ippStsMP4BitsPerPixelErr
ippStsMP4VideoCompModeErr
ippStsMP4LinearModeErr
ippStsH263PredModeErr
ippStsH263BlockStepErr
ippStsH263MBStepErr
ippStsH263FrameWidthErr
ippStsH263FrameHeightErr
i1ppStsH263ExpandPel sErr
ippStsH263PlaneStepErr
ippStsH263QuantErr
ippStsH263MVCodeErr

The requested mode is currently not supported
Unsupported fraction in decimate
Wrong value of weight

Quality Index cannot be calculated for image filled with a constant

One of the output image dimensions is less than 1 pixel
Step for Block less than 8

Step for MB less than 16

Noise value for Wiener Filter is out of range

Linear prediction could not be evaluated

Pass number exceeds allowed limits [0, nOfPasses-1]
Codeblock for decoding is damaged

Illegal Huffman code during CBPY stream processing
Illegal Huffman code while MCBPC Inter stream processing
Illegal Huffman code while MCBPC Intra stream processing
Step value is not pixel multiple

Number of levels for histogram is less than 2

Number of levels for LUT is less than 2

Incorrect bit offset value

Incorrect quantization parameter

Incorrect block index

Incorrect block type

Illegal Huffman code while MV stream processing
Illegal Huffman code while VLC stream processing
Illegal code while DC stream processing

Incorrect fcode value

Incorrect buffer alignment

Incorrect temporal difference

Incorrect size of block or macroblock

All BAB values are zero

Incorrect prediction direction

Incorrect number of bits per pixel

Incorrect video component mode

Incorrect DC linear mode

Prediction Mode value error

The step value is less than 8

The step value is less than 16

The frame width is less than 8

The frame height is less than or equal to zero

The expand pixels number is less than 8

Step value is less than the plane width

Quantizer value is less than or equal to zero, or greater than 31

Illegal Huffman code while MV stream processing
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Status Code

Message

ippStsH263VLCCodeErr
ippStsH263DCCodeErr
ippStsH263ZigzaglLenErr
ippStsJPEGHuUffTableErr
ippStsJPEGDCTRangeErr
ippStsIPEGOUtOFBUFErr
ippStsChannelOrderErr
ippStsZeroMaskValueErr
ippStsRangeErr
ippStsQPErr
ippStsQuadErr
ippStsRectErr
ippStsCoeffErr
ippStsNoiseValErr
ippStsDitherLevelsErr
ippStsNumChannelskrr
ippStsDataTypeErr
ippStsCOIErr
ippStsOutOfRangeErr
ippStsDivisorErr
ippStsAlphaTypeErr
ippStsGammaRangeErr
ippStsGrayCoefSumErr
ippStsChannelErr
ippStsJaehneErr
ippStsStepErr
ippStsStrideErr
ippStsEpsvalErr
ippStsScaleRangeErr
ippStsThresholdErr
ippStsWtOffsetErr
ippStsAnchorErr
ippStsMaskSizeErr
ippStsShiftErr
ippStsSampleFactorErr
ippStsResizeFactorErr
ippStsDivByZeroErr
ippStsinterpolationErr
ippStsMirrorFlipErr
ippStsMoment00ZeroErr
ippStsThreshNegLevelErr
ippStsContextMatchErr
ippStsFftFlagErr
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Illegal Huffman code while VLC stream processing
Illegal code while DC stream processing

Zigzag compact length is more than 64

JPEG Huffman table is destroyed

JPEG DCT coefficient is out of range

Attempt to access out of the buffer

Wrong order of the destination channels

All values of the mask are zero

Bad values of bounds: the lower bound is greater than the upper bound
Incorrect value of quantizer parameter

The quadrangle is nonconvex or degenerates into triangle, line or point
Size of the rectangular region is less than or equal to 1
Unallowable values of the transformation coefficients
Bad value of noise amplitude for dithering

Number of dithering levels is out of range

Bad or unsupported number of channels

Bad or unsupported data type

COI is out of range

Argument is out of range or point is outside the image
Divisor is equal to zero, function is aborted

Illegal type of image compositing operation

Gamma range bound is less than or equal to zero

Sum of the conversion coefficients must be less than or equal to 1
Illegal channel number

Magnitude value is negative

Step value is less than or equal to zero

Stride value is less than the row length

Negative epsilon value error

Scale bounds are out of range

Invalid threshold bounds

Invalid offset value of wavelet filter

Anchor point is outside the mask

Invalid mask size

Shift value is less than zero

Sampling factor is less than or equal to zero

Resize factor(s) is less or equal to zero

An attempt to divide by zero

Invalid interpolation mode

Invalid flip mode

Moment value M(0,0) is too small to continue calculations
Negative value of the level in the threshold operation
Context parameter does not match the operation
Invalid value of the FFT flag parameter
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Status Code

Message

ippStsFftOrderErr
ippStsMemAl locErr
ippStsNul IPtrErr
ippStsSizeErr
ippStsBadArgErr
ippStsNoErr
ippStsNoOperation
ippStsMisalignedBuf
ippStsSqrtNegArg
ippStsinvZero
ippStsEvenMedianMaskSize
ippStsDivByZero
ippStsLnZeroArg
ippStsLnNegArg
ippStsNanArg
ippStsDoubleSize
ippStsJPEGMarker
ippStsResFloor
ippStsAffineQuadChanged
ippStsWronglntersectROl

ippStsWronglntersectQuad

ippStsSymKernelExpected
ippStsEvenMedianWeight
ippStsNoAntialiasing

Invalid value of the FFT order parameter

Not enough memory for the operation

Null pointer error

Wrong value of data size

Invalid or bad argument

No error

No operation has been executed

Misaligned pointer in operation in which it must be aligned
Negative value(s) of the argument in the function Sqrt

INF result. Zero value was met by InvThresh with zero level
Even size of the Median Filter mask was replaced by the odd number
Zero value(s) of the divisor in the function Div

Zero value(s) of the argument in the function Ln

Negative value(s) of the argument in the function Ln

Not a Number argument value warning

Sizes of image are not multiples of 2

JPEG marker was met in the bitstream

All result values are floored

4th vertex of destination quad is not equal to customer's one

Wrong ROI that has no intersection with the source or destination image.
No operation

Wrong quadrangle that has no intersection with the source or destination
ROI. No operation

The kernel is not symmetric
Even weight of the Weighted Median Filter was replaced by the odd one
The mode does not support antialiasing

The status codes ending with Err (except for the ippStsNoErr status) indicate an error; the integer values of
these codes are negative. When an error occurs, the function execution is interrupted.

The status code ippStsNoErr indicates no error. All other status codes indicate warnings. When a specific case
is encountered, the function execution is completed and the corresponding warning status is returned. For
example, if the function ippiDiv meets an attempt to divide a positive value by zero, the function execution is
not aborted. The result of the operation is set to the maximum value that can be represented by the source data
type, and the user is warned by the output status ippStsDivByZero. See appendix A Handling of Special Cases
for more information.

Structures and Enumerators

This section describes the structures and enumerators used by the Intel Integrated Performance Primitives for
image and video processing.

The IppStatus constant enumerates the status code values returned by Intel IPP functions, indicating whether
the operation was error-free or not.

See section Error Reporting in this chapter for more information on the set of valid status codes and corresponding
error messages for image and video processing functions.
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The structure IppiPoint for storing the geometric position of a point is defined as

typedef struct {
int x;
int y;

} IppiPoint;

where X, y denote the coordinates of the point.

The structure IppPointPolar for storing the geometric position of a point in polar coordinates is defined as

typedef struct {
Ipp32f rho;
Ipp32f theta;

} IppPointPolar;

where rho - a radial coordinate (radial distance from the origin), theta - an angular coordinate (counterclockwise
angle from the x-axis).

The structure IppiSize for storing the size of a rectangle is defined as

typedef struct {
int width;
int height;
} lppiSize;

where width and height denote the dimensions of the rectangle in the x- and y-directions, respectively.

The structure IppiRect for storing the geometric position and size of a rectangle is defined as

typedef struct {
int x;
int y;
int width;
int height;
} IppiRect;

where X, y denote the coordinates of the top left corner of the rectangle that has dimensions width in the
X-direction by height in the y-direction.

The ippiConnectedComp structure used in Computer Vision functions defines the connected component as
follows:

typedef struct _IppiConnectedComp {
Ipp64f area;
Ipp64f value[3];
IppiRect rect;

} IppiConnectedComp;

where area - area of the segmented component; value[3] - gray scale value of the segmented component;
rect - bounding rectangle of the segmented component.
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The IppiMaskSize enumeration defines the neighborhood area for some morphological and filtering functions:
typedef enum {

ippMskSizelx3 = 13,
ippMskSizelx5 = 15,
ippMskSize3x1l = 31,
ippMskSize3x3 = 33,
ippMskSize5x1l = 51,
ippMskSize5x5 = 55

} IppiMaskSize;

The 1ppCmpOp enumeration defines the type of compare operation to be used in image comparison functions:

typedef enum {
ippCmpLess,
ippCmpLessEq,
ippCmpEq,
ippCmpGreaterkq,
ippCmpGreater

} 1ppCmpOp;

The IppRoundMode enumeration defines the rounding mode to be used in some conversion, filtering and arithmetic
functions:

typedef enum {
ippRndZero,
ippRndNear,
ippRndFinancial
} IppRoundMode;

The IppHintAlgorithm enumeration defines the type of code to be used in some image transform and statistics
functions, that is, faster but less accurate, or vice-versa, more accurate but slower. For more information on
using this enumerator, see Table Hint Arguments for Linear Transform Functions or Table Hint Arguments for
Image Moment Functions.

typedef enum {
ippAlgHintNone,
ippAlgHintFast,
ippAlgHintAccurate
} IppHintAlgorithm;

The types of interpolation used by geometric transform functions are defined as follows:

enum
IPPI_INTER_NN =1,
IPPI_INTER_LINEAR = 2,
IPPI_INTER_CUBIC = 4,

IPPI_INTER_CUBIC2P_BSPLINE,
IPPI_INTER_CUBIC2P_CATMULLROM,
IPPI_INTER_CUBIC2P_BO5CO3,
IPPI_INTER_SUPER = 8,
IPPI_INTER_LANCZOS = 16,
IPPI_ANTIALIASING  =(1 << 29)
IPPI_SUBPIXEL _EDGE  =(1 << 30)
1PP1_SMOOTH_EDGE =(1 << 31)
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The IppiAlphaType enumeration defines the type of the compositing operation to be used in the alpha composition
functions:

typedef enum {
ippAlphaOver,
ippAlphaln,
ippAlphalut,
ippAlphaATop,
ippAlphaXor,
ippAlphaPlus,
ippAlphaOverPremul,
ippAlphalnPremul,
ippAlphaOutPremul,
ippAlphaATopPremul,
ippAlphaXorPremul,
ippAlphaPlusPremul

} IppiAlphaType;

The IppiDitherType enumeration defines the type of dithering to be used by the ippiReduceBits function:

typedef enum {
ippDitherNone,
ippDitherFs,
ippDitherJJn,
ippDitherStucki,
ippDitherBayer
} IppiDitherType;

The layout of the image slices used in some image format conversion functions is defined as follows:

enum {
IPP_UPPER =1,
IPP_LEFT =2,
IPP_CENTER = 4,
IPP_RIGHT = 8,
IPP_LOWER = 16,
IPP_UPPER_LEFT = 32,
IPP_UPPER_RIGHT = 64,
IPP_LOWER_LEFT = 128,
IPP_LOWER_RIGHT = 256

}

The IppiShape enumeration defines shapes of the structuring element used in some morphological functions:

typedef enum {
ippiShapeRect
ippiShapeCross
ippiShapeEllipse
ippiShapeCustom
} IppiShape;

RPN O
Ou w u
o
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The IppiAxis enumeration defines the flip axes for the ippiMirror functions or direction of the image intensity
ramp for the ippi ImageRamp functions:

typedef enum {
ippAxsHorizontal,
ippAxsVertical,
ippAxsBoth

} IppiAxis;

The IppiBorderType enumeration defines the border type that is used by some Separable Filters and Fixed
Filters with Border functions:

typedef enum _lIppiBorderType {
ippBorderConst
ippBorderRepl
ippBorderWrap
ippBorderMirror
ippBorderMirrorR
ippBorderMirror2
ippBorderInMem

miimnmnodabrhwNhRF, O

ippBorder InMemTop 0x0010,
ippBorder InMemBottom 0x0020
ippBorderInMemLeft 0x0040
ippBorderInMemRoght 0x0080

} IppiBorderType;

The IppiFraction enumeration defines shapes of the structuring element used in some decimate filter functions:

typedef enum {
ippPolyphase_1 2,
ippPolyphase_3 5,
ippPolyphase 2 3,
ippPolyphase_7_10,
ippPolyphase_3 4,
} IppiFraction;

The IppiWTSubband enumeration defines the appropriate wavelet transform subband used in the JPEG2000
coding functions:

typedef enum {
ippWTSubbandLxLy,
ippWTSubbandLxHy,
ippWTSubbandHxLy,
ippWTSubbandHxHy
} IppiWTSubband;

The IppiMQTermination enumeration defines how the MQ-coder will be terminated during the operation of the
JPEG2000 coding functions:

typedef enum {
ippMQTermSimple,
ippMQTermNearOptimal,
ippMQTermPredictable
} IppiMQTermination;
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The IppiMQRateAppr enumeration defines the padding-approximation model in the estimation of rate and
distortion procedures performed by the JPEG2000 coding functions:

typedef enum {
ippMQRateApprGood
} IppiMQRateAppr;

The code flags used by the JPEG2000 coding functions are defined as follows:
enum

{
IPP_JPEG2K_VERTICALLY CAUSAL_CONTEXT,
IPP_JPEG2K_SELECTIVE_MNQ_BYPASS,
IPP_JPEG2K_TERMINATE_ON_EVERY_PASS,
IPP_JPEG2K_RESETCTX_ON_EVERY_PASS,
IPP_JPEG2K_USE_SEGMENTATION_SYMBOLS,
IPP_JPEG2K_LOSSLESS_MODE,
1PP_JPEG2K_DEC_CONCEAL_ERRORS,
IPP_JPEG2K_DEC_DO_NOT CLEAR CB,
IPP_JPEG2K_DEC_DO_NOT_RESET_LOW_BITS,
1PP_JPEG2K_DEC_DO_NOT_CLEAR_SFBUFFER

, IPP_JPEG2K_DEC_CHECK_PRED_TERM

The IppiVLCAdaptType enumeration defines the adaptive VLC model in the model adaptation procedure
performed by the JPEG XR coding functions:

typedef enum {
ippVLCAdaptLowpass,
ippVLCAdaptHighpass
} IppiVLCAdaptType;

The IppiVLCScanType enumeration defines the VLC scan type used by the JPEG XR coding functions:

typedef enum {
ippVLCScanVert,
ippVLCScanHoriz,
ippVLCScanRaster
} IppiVLCScanType;

Function Context Structures

Some Intel IPP functions use special structures to store function-specific (context) information. For example, the

IppiFFTSpec structure stores twiddle factors and bit reverse indexes needed in computing the fast Fourier
transform.

Two different kinds of structures are used: structures that are not modified during function operation - they have
the suffix Spec in their names, and structures that are modified during operation - they have the suffix State

in their names.

These context-related structures are not defined in the public headers, and their fields are not accessible. It was
done because the function context interpretation is processor dependent. Thus, you may only use context-related

functions and may not create a function context as an automatic variable.
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Image Data Types and Ranges

The Intel IPP image processing functions support only absolute color images in which each pixel is represented
by its channel intensities. The data storage for an image can be either pixel-oriented or plane-oriented (planar).
For images in pixel order, all channel values for each pixel are clustered and stored consecutively, for example,
RGBRGBRGB in case of an RGB image. The number of channels in a pixel-order image can be 1, 2, 3, or 4.

For images in planar order, all image data for each channel is stored contiguously followed by the next channel,
for example, RRR...GGG...BBB.

Functions that operate on planar images are identified by the presence of Pn descriptor in their names. In this
case, n pointers (one for each plane) may be specified.

The image data type is determined by the pixel depth in bits per channel, or bit depth. Bit depth for each channel
can be 8, 16 or 32 and is included in the function name as one of these numbers (see Function Naming in this
chapter for details). The data may be signed (s), unsigned (u), or floating-point real (). For some arithmetic
and FFT/DFT functions, data in complex format (sc or fc) can be used, where each channel value is represented
by two numbers: real and imaginary part. All channels in an image must have the same data type.

For example, in an absolute color 24-bit RGB image, three consecutive bytes (24 bits) per pixel represent the
three channel intensities in the pixel mode. This data type is identified in function names as the 8u_C3 descriptor,
where 8u represents 8-bit unsigned data for each channel and C3 represents three channels.

Some functions operate with images in 16-bit packed RGB format (see RGB Image Formats in Chapter 6 for
more details). In this case data of all 3 channels are represented as 16u data type.

For example, in an absolute color 16-bit packed RGB image, two consecutive bytes (16 bits) per pixel represent
the three channel intensities in the pixel mode. This data type is identified in function names as the 16u_C3
descriptor, where 16u represents 16-bit unsigned data (not a bit depth) for all packed channels together and C3
stands for three channels.

If an alpha (opacity) channel is present in image data, the image must have four channels, with alpha channel
being the last or the first one. This data type is indicated by the AC4 or AOC4 descriptors respectively. The

presence of the alpha channel can modify the function's behavior. For such functions, Intel IPP provides versions
with and without alpha. If an alpha channel is specified, the operation usually is not performed on that channel.

The range of values that can be represented by each data type lies between the lower and upper bounds. The
following table lists data ranges and constant identifiers used in Intel IPP to denote the respective range bounds:

Image Data Types and Ranges

Data Lower Bound Upper Bound
Type

Identifier Value Identifier Value
8s IPP_MIN_8S -128 IPP_MAX_8S 127
8u 0 1PP_MAX_8U 255
16s IPP_MIN_16S -32768 IPP_MAX_16S 32767
16u 0 1PP_MAX_16U 65535
32s IPP_MIN_32S =231 IPP_MAX_32S 231
32u 0 IPP_MAX_32U 2321
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Data Lower Bound Upper Bound
Type
Identifier Value Identifier Value
32fF" IPP_MINABS_32F 1.175494351e™38 IPP_MAXABS_32F 3.402823466€>8

"
The range for absolute values

Major Operation Models

Most Intel IPP image processing functions perform identical and independent operations on all channels of the
processed image (except alpha channel). It means that the same operation is applied to each channel, and the
computed results do not depend upon values of other channels. Some exceptions include the ippiFilterMedi-
anColor function and color conversion functions, which process three channels together.

The Intel IPP image processing functions can be broken into two major models of operation: the functions that
operate on one pixel to compute the result (also known as point operations), for example, ippiAdd, and the
functions that operate on a group of pixels (also referred to as a neighborhood), for example, ippiFilterBox.

Neighborhood Operations

The result of a neighborhood operation is based on values of a certain group of pixels, located near a given input
pixel. The set of neighboring pixels is typically defined by a rectangular mask (or kernel) and anchor cell, specifying
the mask alignment with respect to the position of the input pixel.

The Intel IPP functions that process a neighborhood operate on the assumption that all referred points of the
image are available. To support this mode, the application must check that ROI parameters passed to the function
have such values that all processed neighborhood pixels actually exist in the image.

Regions of Interest in Intel IPP

Most Intel IPP image processing functions can operate not only on entire images but also on image areas. Image
region of interest (ROI) is a rectangular area that may be either some part of the image or the whole image.
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The Intel IPP functions with ROI support are distinguished by the presence of an R descriptor in their names.
ROI of an image is defined by the size and offset from the image origin as shown in Figure . The origin of an
image is implied to be in the top left corner, with x values increasing from left to right and y values increasing
downwards.

Image, ROI, and Offsets

Image Pointer

ROI y-offset

ROI Pointer,

pixel

D:I:I Neighborhood

ROI

ROI x-offset

Image

Both the source and destination images can have a region of interest. In such cases the sizes of ROIs are assumed
to be the same while offsets may differ. The image processing is then performed on data of the source ROI, and
the results are written to the destination ROI. In function call sequences, an ROI is specified by:

e roiSize parameter of the IppiSize type

e pSrc and pDst pointers to the starts of source and destination ROI buffers

e srcStep and dstStep parameters that are equal to distances in bytes between the starts of consecutive lines
in source and destination images, respectively.

Thus, the parameters srcStep, dstStep set steps in bytes through image buffers to start processing a new line

in the ROI of an image.

The following code example illustrates the use of the dstStep parameter in function calls:

Example
IppStatus alignedLine( void
)

Ipp8u x[8*3] = {0};

IppiSize imgSize = {5,3};

/// The image is of size 5x3. Width 8 has been

/// chosen by the user to align every line of the image
) return ippiSet_8u CIR( 7, x, 8, imgSize);

The resultant image x contains the following data:

07 07 07 07 07 00 00 00
07 07 07 07 07 00 00 00
07 07 07 07 07 00 00 00

If ROI is present,
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e source and destination images can have different sizes

e lines may have padding at the end for aligning the line sizes

e application must correctly define the pSrc, pDst, and roiSize parameters.

The pSrc and pDst parameters are the shifted pointers to the image data. For example, in case of ROI operations

on 3-bytes-per-pixel image data (8u_C3R), pSrc points to the start of the source ROI buffer and can be interpreted
as follows:

pSrc = pSrcimg + 3*(srcImgSize.width * srcRoiOffset.y + srcRoiOffset.x),

where

pSrcimg points to the start of the source image buffer

srcimgSize is the image size in pixels (of the IppiSize type)

srcRoiOffset determines an offset of ROI relative to the start of the image as shown in Figure 2-1.

Another example for operations on four-channel image of 32f data type 32Ff_AC4:

pSrc = (Ipp32F*) ((1pp8u*)pSrcimg + srclimgStep * srcRoiOffset.y +
4*SizeOTF(Ipp32F)*srcRoiOffset.x.

In this example the multiplier 4 is used because the AC4 pixel consists of 4 values - R, G, B, A. Pointer type
conversion is required as in Intel IPP all image steps are always in bytes, and it's not recommended to use
step/SizeOF(1pp32F) as in a general case step value may be not a multiple of 4.

For functions using ROI with a neighborhood, you should correctly use values of the pSrc and roiSize parameters.
These functions assume that the points in the neighborhood exist and that therefore pSrc is almost never equal
to pSrclimg. Figure illustrates the case when neighborhood pixels can fall outside the source image.

Using ROI with Neighborhood

Neighborhood

ROI

Image

To ensure valid operation when image pixels are processed, the application should correctly define additional
border pixels (see Borders).
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A WARNING. If the required border pixels are not defined prior to calling neighborhood functions
that attempt to process such pixels, you may get memory violation errors.

The following code example shows how to process an image with ROI:

Example

IppStatus roi( void ) {
Ipp8u x[8*3] = {0};
IppiSize roiSize = {3,2};
IppiPoint roiPoint = {2,1};
/// place the pointer to the ROl start position
return ippiSet_8u C1R( 7, x+8*roiPoint.y+roiPoint.x, 8, roiSize );

}
The destination image x will contain the following data

00 00 00 00 00 00 00 00
00 00 07 07 07 00 00 00
00 00 07 07 07 00 00 00

Tiled Image Processing

Intel IPP can process images composed from tiles, or tiled images. The specially created code sample “Tiled
Image processing” demonstrates how to do it. See Intel IPP Image Processing Samples downloadable from
http://www.intel.com/cd/software/products/asmo-na/eng/220046.htm
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Support Functions

This chapter describes the Intel® IPP support functions that are used to:

¢ retrieve information about the current Intel IPP software version

e get a brief explanation of the returned status codes

e allocate and free memory that is needed for the operation of other Intel IPP image and video processing
functions.

The list of support functions is given in Table "Intel IPP Support Functions":

Intel IPP Support Functions

Function Base Name Operation

Version Information Functions

GetLibVersion Returns information about the active library version
Status Information Functions

ippGetStatusString Translates a status code into a message

Memory Allocation Functions

Malloc Allocates memory aligned to 32-byte boundary

Free Frees memory allocated by the function ippiMalloc

Version Information Function

This function returns the version number and other information about the active Intel IPP image processing
software.

GetlibVersion

Returns information about the used version of Intel IPP
software for image processing.

Syntax

const IppLibraryVersion* ippiGetLibVersion(void);
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Description
The function ippiGetLibVersion is declared in the ippi -h file.

This function returns a pointer to a static data structure IppLibraryVersion that contains information about
the current version of Intel IPP for image processing. You need not release memory referenced by the returned
pointer, as it points to a static variable. The following fields of the IppLibraryVersion structure are available:

major the major number of the current library version
minor the minor number of the current library version
majorBuild the number of builds of the major version
build current build number

Name the name of the current library version
Version the library version string

Bui ldDate the library version actual build date

For example, if the library version is 7.0 , library name is ippip8_1.1ib, and build date is July, 20 2011, then
the fields in this structure are set as:

major = 7, minor = 0, Name = "ippip8", Version = "7.0 build 205.68", BuildDate = "Jul 20
2011"

NOTE. Each sub-library that is used in the image processing domain has its own similar function
to retrieve information about the active library version. These functions are: ippiGetLibVersion,
ippjGetLibVersion, ippcvGetLibVersion, ippvcGetLibVersion, and ippccGetLibVersion.
They are declared in the following header files: ippcore.h, ippj-h, ippcv.h, ippvc.h, ippcc.h,
respectively, and have the same interface as the above described function.

Example

The code example below shows how to use ippiGetLibVersion:

void libinfo(void) {
const IppLibraryVersion* lib = ippiGetLibVersion();
printf(“%s %s %d.%d.%d.%d\n”, lib->Name, lib->Version,
lib->major, lib->minor, lib->majorBuild, lib->build);

}

Output:
ippip8_1.lib 7.0 build 205.68

Status Information Function

Use this function to get a brief description of the status code returned by the current Intel IPP software.
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ippGetStatusString

Translates a status code into a message.

Syntax
const char* ippGetStatusString(lppStatus StsCode);

Parameters

StsCode Code that indicates the status type (see Table 2-1)

Description

The function ippGetStatusStringis declared in the ippcore.h file. This function returns a pointer to the text
string associated with a status code StsCode. Use this function to produce error and warning messages. The
returned pointer is a pointer to an internal static buffer and needs not be released.

The status information function translates this code into the corresponding message Null Pointer Error:

Example

A code example below shows how to use the ippGetStatusString function. If you call an Intel IPP function,
in this example ippiSet_8u_C1R, with a NULL pointer, it returns an error code -8.

void statusinfo( void ) {
IppiSize roi = {0};
IppStatus st = ippiSet_8u_CI1R(3, 0, 0, roi );
printf( " %d : %s\n", st, ippGetStatusString( st ));
}
Output:

-8, Null Pointer Error

Memory Allocation Functions

This section describes the Intel IPP functions that allocate aligned memory blocks for data of required type, or
free previously allocated memory.

NOTE. The only function to free the memory allocated by any of these functions is ippiFree().

55



3 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

Malloc

Allocates memory aligned to 32-byte boundary.

Syntax
Ipp<datatype>* ippiMalloc_<mod>(int widthPixels, int heightPixels, int* pStepBytes);

Supported values for mod:

8u_C1 16u_C1 16s_C1 32s_C1 32f_C1 32sc_C1 32fc_C1
8u_C2 16u_C2 16s_C2 32s_C2 32f_C2 32sc_C2 32fc_C2
8u_C3 16u_C3 16s_C3 32s_C3 32f_C3 32sc_C3 32fc_C3
8u_C4 16u_C4 16s_C4 32s_C4 32f_C4 32sc_C4 32fc_C4
8u_AcC4 16u_AC4 16s_AC4 32s_AC4 32f_AC4 32sc_AC4 32fc_AC4

Parameters

widthPixels Width of an image in pixels

heightPixels Height of an image in pixels

pStepBytes Pointer to the distance in bytes between starts of consecutive lines in

the image
Description

The function ippiMalloc is declared in the ippi.h file. This function allocates a memory block aligned to a
32-byte boundary for elements of different data types. Every line of the image is aligned in accordance with the
pStepBytes parameter, which is calculated by the ippiMalloc function and returned for further use.

The function ippiMalloc allocates one continuous memory block, whereas functions that operate on planar
images require an array of separate pointers (IppType* plane[3]) to each plane as input. The ippiMalloc
function should be called three times in this case.

Example

The code example below demonstrates how to construct such an array and set correct values to the pointers to
use the allocated memory block with the Intel IPP functions operating on planar images. Note that pStepBytes
should be specified for each plane. The example is given for 8u data type.

int stepBytes[3];
Ipp8u* plane[3];
plane[0] = ippiMalloc_8u_Cl(widthPixels, heightPixels,
&(stepBytes [0]));
plane[1] = ippiMalloc_8u_Cl(widthPixels/2, heightPixels/2,
&(stepBytes [1]));
ippiMalloc_8u_Cl(widthPixels/2, heightPixels/2,
&(stepBytes [2]));

plane[2]
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Return Values
The return value of ippiMal loc function is a pointer to an aligned memory block.
If no memory is available in the system, the NULL value is returned.

To free the allocated memory block, use the ippiFree function.

Free

Frees memory allocated by the function ippiMalloc.

Syntax

void ippiFree(void* ptr);

Parameters

ptr Pointer to a memory block to be freed. This block must have been
previously allocated by the function ippiMalloc.

Description

The function ippiFree is declared in the ippi .h file. This function frees the aligned memory block allocated by

the function ippiMalloc.

NOTE. The function ippiFree cannot be used to free memory allocated by standard functions like

malloc or calloc, nor can the memory allocated by ippiMalloc be freed by free.
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Image Data Exchange and
Initialization Functions

This chapter describes the Intel® IPP image processing functions that perform image data manipulation, exchange
and initialization operations. Table "Image Data Exchange and Initialization Functions" lists the functions described
in more detail later in this chapter:

Image Data Exchange and Initialization Functions

Function Base Name

Operation

Convert

Scale

Set

Copy

CopyConstBorder

CopyReplicateBorder

CopyWrapBorder

CopySubpix

CopySubpixIntersect

Dup
Transpose
SwapChannels

AddRandUniform_Direct

AddRandGauss_Direct

Converts pixel values in an image from one bit depth to another

Scales pixel values of a image and converts them to another bit
depth

Sets an array of pixels to a value
Copies pixel values between two images

Copies pixels values between two images and adds the border
pixels with a constant value

Copies pixel values between two images and adds the replicated
border pixels

Copies pixel values between two images and adds the border
pixels

Copies pixel values between two images with subpixel precision

Copies pixel values of the intersection with specified window with
subpixel precision

Copies gray scale image to all channels of the color image
Transpose a source image
Changes the order of channels of the image

Generates random samples with uniform distribution and adds
them to an image data

Generates random samples with Gaussian distribution and adds
them to an image data
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Function Base Name Operation

ImageJaehne Creates the Jaehne's test image

ImageRamp Creates the test image that has an intensity ramp
SampleLine Reads all pixels on the raster line into the buffer
ZigzagFwd8x8 Converts a conventional order to the zigzag sequence

Zigzaglnv8x8 Converts a zigzag sequence to the conventional order

ResampleRowGetSize Computes the sizes of the resample structure and the work buffer
ResampleRowlnit Initializes the row resampling structure
ResampleRowGetBorderWidth Computes the width of the left and right borders

ResampleRow, ResampleRowReplicate- Perfroms row-oriented resampling of the image
Border

Many solutions and hints for use of these functions can be found in Intel® IPP Samples. See Intel® IPP Image
Processing and Media Processing Samples downloadable from
http://www.intel.com/cd/software/products/asmo-na/eng/220046.htm.

Convert

Converts image pixel values from one data type to
another.

Syntax
Case 1: Conversion to increase bit depth and change signed to unsigned type

IppStatus ippiConvert_1u8u_ClR(const lpp8u* pSrc, int srcStep, int srcBitOffset, Ipp8u*
pDst, int dstStep, lppiSize roiSize);

IppStatus ippiConvert_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, lIpp<dstDatatype>*
pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8ul6bu_CI1R 8ul6bs CI1R 8u32s_CI1R 8u32f _C1R 8s32s_CI1R
8ul6u_C3R 8ul6s_C3R 8u32s_C3R 8u32f _C3R 8s32s_C3R
8ul6u_C4R 8ul6s_ C4R 8u32s_C4R 8u32f_C4R 8s32s _C4R
8ul6bu_AC4R 8ul6bs_AC4R 8u32s_AC4R 8u32f_AC4R 8s32s_AC4R
8s32f C1R 16u32s_C1R 16u32f _C1R 16s32s_C1R 16s32F C1R
8s32f _C3R 16u32s_C3R 16u32f C3R 16s32s_C3R 16s32f _C3R
8s32F _C4R 16u32s_C4R 16u32f _C4R 16s32s_C4R 16s32f _C4R
8s32F_AC4R 16u32s_AC4R 16u32f _AC4R 16s32s_AC4R 16s32F _AC4R
8s8u_C1Rs 16s16u_C1Rs 16u32u_CI1R 32s32u_C1Rs 32u32f_C1R
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8s16u_C1Rs
8s16s_CI1R
8s32u_C1Rs

16s32u_C1Rs

32s32f_CI1R

Case 2: Conversion to reduce bit depth and change unsigned to signed type:

integer to integer type

IppStatus ippiConvert_8ulu_ClR(const lpp8u* pSrc,
IppiSize roiSize,

int dstBitOffset,

IppStatus ippiConvert_<mod>(const lpp<scrDatatype>* pSrc,
IppiSize roiSize);

pDst, int dstStep,

Supported values for mod:

16u8u_C1R 16s8u_C1R
16u8u_C3R 16s8u_C3R
16u8u_C4R 16s8u_C4R
16u8u_AC4R 16s8u_AC4R

IppStatus ippiConvert_<mod>(const lpp<scrDatatype>* pSrc,
IppiSize roiSize,

pDst, int dstStep,

Supported values for mod:

8uB8s_C1RSfs 16u8s_C1RSfs
16s8s_C1RSfs

16ul6s_C1RSfTs

floating point to integer type

IppStatus ippiConvert_<mod>(const lpp32f* pSrc,

dstStep, lIppiSize roiSize,

Supported values for mod:

32f8u_C1R 32f8s_C1R
32f8u_C3R 32f8s_C3R
32f8u_C4R 32f8s_C4R
32f8u_AC4R 32f8s_AC4R

IppStatus ippiConvert_<mod>(const lpp32f* pSrc,

dstStep, lIppiSize roiSize,

Supported values for mod:

32f8u_C1RSfs
32f8s_C1RSfs

32f16u_C1RSFs
32f16s_C1RSFs

IppRoundMode roundMode,

Ipp8u threshold);

int srcStep,

Ipp8u* pDst,

int dstStep,

int srcStep, lIpp<dstDatatype>*
32s8u_CI1R 32s8s_C1R
32s8u_C3R 32s8s_C3R
32s8u_C4R 32s8s_C4R
32s8u_AC4R 32s8s_AC4R
int srcStep, Ipp<dstDatatype>*

IppRoundMode roundMode,

32u8u_C1RSfs
32u8s_C1RSfs
32ul6u_C1RSfs
32ul6s_Cl1RSfs
32u32s_C1RSfs

int srcStep,

IppRoundMode roundMode);

int scaleFactor);

32s16u_C1RSfs
32s16s_C1RSfs

Ipp<dstDatatype>* pDst,

32f16u_C1R 32f16s_CI1R
32f16u_C3R 32f16s_C3R
32f16u_C4R 32f16s_C4R

32f16u_AC4R

int srcStep,

32f32u_C1RSFs
32f32s_C1RSfs

32f16s_AC4R

Ipp<dstDatatype>* pDst,

int scaleFactor);

int

int
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IppStatus ippiConvert _32Ff32u_ClIRSTs(lpp32u* pSrcDst, int srcDstStep, IppiSize roiSize,

IppRoundMode roundMode,

Parameters

pSrc
srcStep

srcBitOffset
pDst

pSrcDst
dstStep

srcDstStep

dstBitOffset
roiSize
threshold
scaleFactor
roundMode

Description

int scaleFactor);

Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the source

image.

Offset (in bits) in the first byte of the source image row.

Pointer to the destination image ROI.

Pointer to the source and destination image ROI for in-place operation.

Distance in bytes between starts of consecutive lines in the destination

image.

Distance in bytes between starts of consecutive lines in the source and
destination image for in-place operation.

Offset (in bits) in the first byte of the destination image row.

Size of the source and destination ROI in pixels.

Threshold level for Stucki's dithering.

Scale factor (see Integer Result Scaling).

Rounding mode, the following values are possible:

ippRndZero

ippRndNear

ippRndFinancial

specifies that floating-point values are
truncated toward zero,

specifies that floating-point values are

rounded to the nearest even integer when
the fractional part equals 0.5; otherwise
they are rounded to the nearest integer,

specifies that floating-point values are
rounded down to the nearest integer
when the fractional part is less than 0.5,
or rounded up to the nearest integer if
the fractional part is equal or greater than
0.5.

The function ippiConvert is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel

IPP).

This function converts pixel values in the source image ROI pSrc to a different data type and writes them to the

destination image ROI pDst.

The result of integer operations is always saturated to the destination data type range. It means that if the value
of the source pixel is out of the data range of the destination image, the value of the corresponding destination
pixel is set to the value of the lower or upper bound (minimum or maximum) of the destination data range:

X = pSrc[i,j]

if (x > MAX_VAL) x
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if (X < MIN_VAL) x = MIN_VAL
pDst[i,j] = (CASTING)x

If you want to shift data from the signed range to the unsigned range and vice-versa, see "Application Notes"
below.

The function flavors with the SFs descriptor in their names perform scaling of the internally computed results in
accordance with the parameter scaleFactor (see Integer Result Scaling).

When converting from floating-point to integer type, rounding defined by roundMode is performed, and the result
is saturated to the destination data type range

1u to 8u conversion. The source image has a 8u data type, where each byte represents eight consecutive
pixels of the bitonal image (1 bit per pixel). In this case, additional parameter srcBitOffset is required to
specify the start position of the source ROI buffer. Each source bit is transformed into the byte of the destination
image in the following way: if an input pixel is 0, the corresponding output pixel is set to 0, if an input pixel is
1, the corresponding output pixel is set to 255. Note that in the source image the bit order in each byte is inverse
relative to the pixel order, that is, the first pixel in a row is represented by the last (7th) bit of the first byte in
the row.

8u to 1u conversion. Source image is converted to a bitonal image using the Stucki's error diffusion dithering
algorithm. The destination image has a 8u data type, where each byte represents eight consecutive pixels of the
bitonal image (1 bit per pixel). In this case, additional parameter dstBitOffset is required to specify the start
position of the destination ROI buffer.

B CAUTION. THE FUNCTION ippiConvert_8ulu_CI1R IS DEPRECATED. Please use the function
ippiReduceBits_8ulu_CIR instead.

Application Notes

When data is converted from the signed integer to the corresponding unsigned integer and vice versa (8s -->8u,
16u --> 16s), the pixel information may be lost because all negative values will be set to zero (signed-unsigned
conversion), or unsigned values from the high half of the range will be set to the maximum value of the signed
range (unsigned - signed conversion).

If you want to preserve complete pixel information, in other words, if you need just to shift the data from the
signed range to the unsigned range and vice versa, use the function ippiXorC with the parameter value specified
in such a way that the most significant bit is set to 1, and all other bits are set to 0. For example if you want to
convert pixel values from Ippsl16s type to Ippl6u type with the rage shift call the function

ippiXorC_16u_C1R( (Ippl6u *)pSrc, srcStep, 0x8000, pDst, dstStep, roiSize);
In this case the pixels values are converted as follows:

-32768 --> 0

-32767 --> 1

-1 --> 32767
0 --> 32768
1 --> 32769
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32766 --> 65534
32767 --> 65535

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL, with the
exception of second mode in Case 4.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value, or srcBitOffset/dstBitOffset is less than zero.

ippStsStepErr Indicates an error condition if srcStep or dstStep has a zero or negative
value.

ippStsMemAl locErr Indicates an error condition if memory allocation fails.

Example

The code example below shows data conversion without scaling.
IppStatus convert( void ) {

IppiSize roi={5,4};
Ipp32f x[5*4];

Ipp8u y[5*4];
ippiSet_32f C1R( -1.0Ff, x, 5*sizeof(lIpp32f), roi );
x[1] = 300; x[2] = 150;

return ippiConvert_32f8u_C1R( x, 5*sizeof(lpp32f), y, 5, roi, ippRndNear );
}

The destination image y contains:

00 FF 96 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00

Scale

Scales pixel values of an image and converts them to
another bit depth.

Syntax
Case 1: Scaling with conversion to integer data of increased bit depth

IppStatus ippiScale_<mod>(const lpp<srcDatatype>* pSrc, int srcStep, lpp<dstDatatype>*
pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

8ul6u_CI1R 8ul6s_CI1R 8u32s_C1R
8ul6u_C3R 8ul6s C3R 8u32s_C3R
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8ul6u_C4R
8ul6u_AC4R

8ul6s_C4R
8ul6s_AC4R

8u32s_C4R
8u32s_AC4R
Case 2: Scaling with conversion to floating-point data

IppStatus ippiScale_<mod>(const Ipp8u* pSrc, int srcStep, Ipp32Ff* pDst, int dstStep,
IppiSize roiSize, lppi32f vMin, Ippi32F vMax);

Supported values for mod:
8u32f _C1R
8u32f _C3R

8u32f_C4R
8u32f_AC4R

Case 3: Scaling of integer data with conversion to reduced bit depth

IppStatus ippiScale_<mod> (const lIpp<srcDatatype>* pSrc, int srcStep, lIpp<dstDatatype>*

pDst, int dstStep, lppiSize roiSize, IppHintAlgorithm hint);

Supported values for mod:

16u8u_C1R 16s8u_C1R 32s8u_C1R
16u8u_C3R 16s8u_C3R 32s8u_C3R
16u8u_C4R 16s8u_C4R 32s8u_C4R
16u8u_AC4R 16s8u_AC4R 32s8u_AC4R

Case 4: Scaling of floating-point data with conversion to integer data type

IppStatus ippiScale_<mod>(const 1pp32Ff* pSrc, int srcStep, Ipp8u* pDst, int dstStep,
IppiSize roiSize, Ippi32f vMin, Ippi32F vMax);

Supported values for mod:

32f8u_C1R
32f8u_C3R
32f8u_C4R
32f8u_AC4R
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the source
image.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the destination
image.
roiSize Size of the source and destination ROI in pixels.
vMin, vMax Minimum and maximum values of the input data.
hint Option to select the algorithmic implementation of the function.
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Description

The function ippiScale is declared in the ippi-h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function converts pixel values of a source image ROI pSrc to the destination data type, using a linear
mapping. The computation algorithm is specified by the hint argument (see Table Hint Arguments for Image
Moment Functions). For conversion between integer data types, the whole range [src_Min. .src_Max] of the
input data type is mapped onto the range [dst_Min. .dst_Max] of the output data type (see Intel® Integrated
Performance Primitives Concepts for more information on data types and ranges).

The following scaling formula to map the source pixel p to the destination pixel p is used:
p = dst Min + k*(p - src_Min)
where k = (dst_Max - dst_Min)/(src_Max - src_Min).

For conversions to and from floating-point data type, the user-defined floating-point data range [vMin. .vMax]
is mapped onto the source or destination data type range.

If the conversion is from Ipp32f type and some of the input floating-point values are outside the specified input
data range [vMin. .vMax], the corresponding output values will saturate. To determine the actual floating-point
data range in your image, use the function ippiMinMax.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative
value.

ippStsStepErr Indicates an error condition if srcStep or dstStep has a zero or negative
value.

ippStsScaleRangeErr Indicates an error condition if the input data bounds are incorrect, that

is, vMax is less than or equal to vMin .

Example

The code example below shows how to use scaling to preserve the data range.

IppStatus scale( void ) {

IppiSize roi = {5,4};

Ipp32f x[5*4];

Ipp8u y[5*4];

ippiSet_32f C1R( -1.0Ff, x, 5*sizeof(lpp32f), roi );

x[1] = 300; x[2] = 150;

return ippiScale_32f8u_C1R( x, 5*sizeof(lpp32f), y, 5, roi, -1, 300 );
}

The code example below shows how to use scaling to preserve the data range.
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The destination image y contains:

00 FF 80 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00

Set

Sets an array of pixels to a value.

Syntax
Case 1: Setting one-channel data to a value

IppStatus ippiSet_<mod>(lpp<datatype> value, lIpp<datatype>* pDst, int dstStep, lppiSize
roiSize);

Supported values for mod:

8u_C1R 16u_C1R 16s_C1R 32s_CIR 32f CIR

Case 2: Setting each color channel to a specified value

IppStatus ippiSet_<mod>(const Ipp<datatype>value[3], Ipp<datatype>* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C3R 16u_C3R 16s_C3R 32s_C3R 32f C3R
8u_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32f _AC4R
Case 3: Setting color channels and alpha channel to specified values

IppStatus ippiSet_<mod>(const Ipp<datatype>value[4], lpp<datatype>* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C4R 16u_C4R 16s_C4R 32s_C4R 32f _C4R

Case 4: Setting masked one-channel data to a value

IppStatus ippiSet_<mod>(lpp<datatype> value, Ipp<datatype>* pDst, int dstStep, lppiSize
roiSize, const lpp8u* pMask, int maskStep);

Supported values for mod:

8u_C1MR 16u_CIMR 16s_CIMR 32s_CIMR 32f_CIMR
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Case 5: Setting color channels of masked multi-channel data to specified values

IppStatus ippiSet_<mod>(const Ipp<datatype>value[3], lIpp<datatype>* pDst, int dstStep,
IppiSize roiSize, const Ipp8u* pMask, int maskStep);

Supported values for mod:

8u_C3MR 16u_C3MR 16s_C3MR 32s_C3MR 32f_C3MR
8u_AC4MR 16u_AC4MR 16s_AC4MR 32s_AC4MR 32f_AC4MR
Case 6: Setting all channels of masked multi-channel data to specified values

IppStatus ippiSet_<mod>(const Ipp<datatype>value[4], lIpp<datatype>* pDst, int dstStep,
IppiSize roiSize, const Ipp8u* pMask, int maskStep);

Supported values for mod:

8u_C4MR 16u_C4MR 16s_CA4MR 32s_C4MR 32F_C4MR

Case 7: Setting selected channel of multi-channel data to a value

IppStatus ippiSet_<mod>(lpp<datatype> value, Ipp<datatype>* pDst, int dstStep, lppiSize
roiSize);

Supported values for mod:

8u_C3CR 16u_C3CR 16s_C3CR 32s_C3CR 32f_C3CR
8u_C4CR 16u_CA4ACR 16s_CA4CR 32s_CA4CR 32F_CA4CR
Parameters
value Constant value assigned to each pixel in the destination image ROI.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the destination
image.
roiSize Size of the image ROI in pixels.
pMask Pointer to the mask image buffer.
maskStep Distance in bytes between starts of consecutive lines in the mask image
buffer.
Description

The function ippiSet is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function sets pixels in the destination image ROI pDst to a constant value. Either all pixels in a rectangular
ROI, or only those selected by the specified mask pMask, can be set to a value. In case of masked operation,
the function sets pixel values in the destination buffer only if the spatially corresponding mask array value is
non-zero. When a channel of interest is selected, that is only one channel of a multi-channel image must be set
(see Case 7), the pDst pointer points to the start of ROI buffer in the required channel. If alpha channel is
present in the source image data, the alpha components may be either skipped, or set to a value, depending on
the chosen ippiSet function flavor.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value.

ippStsStepErr Indicates an error condition if dstStepor maskStep has a zero or negative
value.

Example

The code example below shows how to use the function ippiSet_8u_CI1R.
void func_set()

IppiSize roi = {5,4};
Ipp8u x[8*4] = {0};

ippiSet_8u_C1R(1, x, 8, roi);

Result:

01 01 01 01 01 00 00 00
01 01 01 01 01 00 00 00
01 01 01 01 01 00 00 00
01 01 01 01 01 00 00 00

Copy

Copies pixel values between two buffers.

Syntax
Case 1: Copying all pixels of all color channels

IppStatus ippiCopy_<mod>(const Ipp<datatype>* pSrc, Int srcStep, lIpp<datatype>* pDst, int
dstStep, IppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R 16s_C1R 32s_CIR 32f CIR
8u_C3R 16u_C3R 16s_C3R 32s_C3R 32f C3R
8u_C4R 16u_C4R 16s_C4R 32s_C4R 32f_C4R
8u_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32f AC4R
8u_C3AC4R 16u_C3AC4R 16s_C3AC4R 32s_C3AC4R 32f C3AC4R
8u_ACAC3R 16u_AC4C3R 16s_AC4C3R 32s_AC4C3R 32f AC4C3R
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Case 2: Operation on masked pixels only

IppStatus ippiCopy_<mod>(const lpp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
dstStep, IppiSize roiSize,const Ipp8u* pMask, int maskStep);

Supported values for mod:

8u_CIMR 16u_C1MR 16s_C1MR 32s_CIMR 32f CIMR
8u_C3MR 16u_C3MR 16s_C3MR 32s_C3MR 32f_C3MR
8u_C4MR 16u_C4MR 16s_CA4MR 32s_C4MR 32f_C4AMR
8u_ACM4R 16u_ACM4R 16s_ACM4R 32s_ACM4R 32f ACM4R

Case 3: Copying of a selected channel in a multi-channel image

IppStatus ippiCopy_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
dstStep, IppiSize roiSize);

Supported values for mod:

8u_C3CR 16u_C3CR 16s_C3CR 32s_C3CR 32f C3CR
8u_CACR 16u_C4CR 16s_C4CR 32s_C4CR 32f_C4CR

Case 4: Copying of a selected channel to a one-channel image

IppStatus ippiCopy_<mod>(const lIpp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C3C1R 16u_C3C1R 16s_C3C1R 32s_C3C1R 32f _C3C1R
8u_C4C1R 16u_CAC1R 16s_C4C1R 32s_C4C1R 32f _C4C1R

Case 5: Copying a one-channel image to a multi-channel image

IppStatus ippiCopy_<mod>(const lpp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C1C3R 16u_C1C3R 16s_C1C3R 32s_CI1C3R 32f _CI1C3R
8u_C1C4R 16u_C1C4R 16s_C1C4R 32s_C1C4R 32f_CI1C4R
Case 6: Splitting color image into separate planes

IppStatus ippiCopy_<mod>(const lIpp<datatype>* pSrc, int srcStep, lIpp<datatype>* const
pDst[3], int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C3P3R 16u_C3P3R 16s_C3P3R 32s_C3P3R 32f _C3P3R
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IppStatus ippiCopy_<mod>(const lIpp<datatype>* pSrc, int srcStep, lIpp<datatype>* const
pDst[4], int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C4P4R 16u_C4P4R 16s_C4P4R 32s_C4P4R 32f_C4P4R

Case 7: Composing color image from separate planes

IppStatus ippiCopy_<mod>(const lIpp<datatype>* const pSrc[3], int srcStep, lpp<datatype>*
pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u_P3C3R 16u_P3C3R 16s_P3C3R 32s_P3C3R 32f_P3C3R

IppStatus ippiCopy_<mod>(const lIpp<datatype>* const pSrc[4], int srcStep, lpp<datatype>*
pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

8u_P4C4R 16u_P4C4R 16s_P4C4R 32s_P4C4R 32Ff_P4C4R

Parameters

pSrc Pointer to the source image ROI. The array storing pointers to the color
planes of the source planar image.

srcStep Distance in bytes between starts of consecutive lines in the source
image.

pDst Pointer to the destination image ROI. The array storing pointers to the
color planes of the destination planar image.

dstStep Distance in bytes between starts of consecutive lines in the destination
image.

roiSize Size of the source and destination ROI in pixels.

pMask Pointer to the mask image buffer.

maskStep Distance in bytes between starts of consecutive lines in the mask image
buffer.

Description

The function ippiCopy is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function copies data from a source image pSrc to the destination image pDst. Copying of pixels selected
by a mask pMask is supported as well.

For masked operation (Case 2), the function writes pixel values in the destination buffer only if the spatially
corresponding mask array value is hon-zero (as illustrated in the code example below).

Function flavors operating with the channel of interest (descriptor C) copy only one specified channel of a source
multi-channel image to the channel of another multi-channel image (see Case 3). For these functions, the pSrc
and pDst pointers point to the starts of ROI buffers in the specified channels of source and destination images,
respectively.
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Some function flavors add alpha channel to the 3-channel source image (flavors with the _C3AC4R descriptor),
or discard alpha channel from the source image (flavors with the _AC4C3R descriptor) - see Case 1.

Special function flavors copy data from only one specified channel pSrc of a multi-channel image to a one-channel
image pDst (see Case 4), as well as to copy data from a one-channel image pSrc to only one specified channel
of a multi-channel image pDst (see Case 5).

The function ippiCopy can also be used to convert the interleaved color image into separate planes and vice
versa (see Case 6 and Case 7).

The function ippiCopy_8u_C1R is used in H.264 decoder and encoder included into Intel® IPP Samples
downloadable from http://www.intel.com/cd/software/products/asmo-na/eng/perflib/ipp/index.htm

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL, with the
exception of second mode in Case 4.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative
value.

ippStsStepErr Indicates an error condition if srcStep or dstStep is less than

roiSize.width * <pixelSize> for Cases 4 and 5.

Example

The code example below shows how to copy masked data.

IppStatus copyWithMask( void ) {
Ipp8u mask[3*3], x[5*4], y[5*4]={0};
IppiSize imgroi={5,4}, mskroi={3,3};
ippiSet_8u_CIR( 3, x, 5, imgroi );
/// set mask with a hole in upper left corner
ippiSet_8u_CI1R( 1, mask, 3, mskroi );
mask[0] = O;
/// copy roi with mask
) return ippiCopy_8u CIMR( x, 5, y, 5, mskroi, mask, 3 );

The destination image y contains:

00 03 03 00 00
03 03 03 00 00
03 03 03 00 00
00 00 00 00 00

CopyManaged

Copies pixel values between two images in accordance
with the specified type of copying.

Syntax

IppStatus ippiCopyManaged_8u_C1R(const lpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize, int flags);
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Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the source
image.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the destination
image.
roiSize Size of the image ROI in pixels.
flags Specifies the type of copying. Possible values are:
e IPP_TEMPORAL_COPY - standard copying
e IPP_NONTEMPORAL_STORE - copying without caching the destination
image.
e IPP_NONTEMPORAL_LOAD - processor uses non-temporal load
instruction
Description

The function ippiCopyManaged is declared in the ippi.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function copies data from a source image ROI pSrc to the destination image ROI pDst. The parameter
Flags specifies the type of copying that the function performs. When flags is set to 1PP_TEMPORAL_COPY, the
function is identical to the function ippiCopy_8u_C1R. When flags is set to 1PP_NONTEMPORAL_STORE, the

processor uses non-temporal store instructions, and operation is performed without caching the data of the
destination image.

To achieve maximum performance, align data to the 64-byte boundary.

Optimization Notice

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations
that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction
sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any
optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this
product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel
microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and
Reference Guides for more information regarding the specific instruction sets covered by this notice.

Notice revision #20110804

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative
value.

73



4 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

CopyConstBorder

Copies pixels values between two images and adds the
border pixels with a constant value.

Syntax

Case 1: Operation on one-channel data

IppStatus ippiCopyConstBorder_<mod>(const Ipp<datatype>* pSrc, int srcStep, lppiSize
srcRoiSize, Ipp<datatype>* pDst, int dstStep, lIppiSize dstRoiSize, int topBorderHeight,
int leftBorderWidth, Ipp<datatype> value);

Supported values for mod:

8u_C1R

16u_C1R 16s_C1R 32s_CI1R 32f _CIR

Case 2: Operation on multi-channel data

IppStatus ippiCopyConstBorder_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIppiSize
srcRoiSize, lIpp<datatype>* pDst, int dstStep, lIppiSize dstRoiSize, int topBorderHeight,
int leftBorderWidth, const lpp<datatype> value[3]);

Supported values for mod:

8u_C3R
8u_AC4R

16u_C3R
16u_AC4R

16s_C3R
16s_AC4R

32s_C3R
32s_AC4R

32f C3R
32f AC4R

IppStatus ippiCopyConstBorder_<mod>(const Ipp<datatype>* pSrc, int srcStep, lppiSize
srcRoiSize, lpp<datatype>* pDst, int dstStep, lIppiSize dstRoiSize, int topBorderHeight,
int leftBorderWidth, const lIpp<datatype> value[4]);

Supported values for mod:

8u_C4R

Parameters

pSrc
srcStep

pDst
dstStep

srcRoiSize
dstRoiSize
topBorderHeight
leftBorderWidth
value
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Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the source
image.

Pointer to the destination image.

Distance in bytes between starts of consecutive lines in the destination
image.

Size of the source ROI in pixels.

Size of the desctination ROI in pixels.
Height of the top border in pixels.
Width of the left border in pixels.

The constant value to assign to the border pixels (constant vector in
case of multi-channel images).
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Description

The function ippiCopyconstBorder is declared in the ippi -h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function copies the source image pSrc to the destination image pDst and creates border outside the copied
area; pixel values of the border are set to the specified constant value that is passed by the value argument.
The parameters topBorderHeight and leftBorderWidth specify the position of the first pixel of the source
ROI in the destination image ROI (see Figure Creating a Border of Pixels with Constant Value.) Squares marked
in red correspond to pixels copied from the source image, that is, the source image ROI.

Creating a Border of Pixels with Constant Value

M A B A I I A I topBorderHeight=2
v v v v v v v v ' leftBorderWidth=2
v v v | v
v v v | v
v v v | v
v v v | v
v v v | v v | v v v | v

The height (width) of the destination ROI cannot be less than the sum of the height (width) of source ROI and
the topBorderHeight (leftBorderWidth) parameter.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if srcRoiSize or dstRoiSize has a field

with a zero or negative value, or topBorderHeight or leftBorderWidth
is less than zero, or dstRoiSize.width < srcRoiSize.width +
leftBorderWidth, or dstRoiSize.height < srcRoiSize.height +
topBorderHeight.
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ippStsStepErr Indicates an error condition if srcStep or dstStep has a zero or negative
value.
Example

The code example below shows how to use the function ippiCopyConstBorder_8u_C1R.
Ipp8u src[8*4] = {3, 3, 3, 3, 3, 8, 8, 8,

3, 2, 1, 2, 3, 8, 8, 8,
3,2,1,2,3,8,8,s8,
3,3,3,3,3, 8,8, 8}

Ipp8u dst[8*6];

IppiSize srcRoi = { 5, 4 };

IppiSize dstRoi = { 7, 6 };

int borderWidth = 1;

int borderHeight = 1;

int borderVal = 0;

ippiCopyConstBorder_8u_C1R(src, 8, srcRoi, dst, 8, dstRoi, borderHeight, borderWidth, borderVal);

Results
ource image:

u
3
2
2 src
3

00 00 00 OO
Q0 00 00 QO+
Q0 00 00

image:

S
3
3
3
3
d
0
0
0
0 dst
0

0

OWWWWO?S
OO0 OCOOo

CopvReplicateBorder

Copies pixels values between two images and adds the
replicated border pixels.

Syntax
Case 1: Not-in-place operation

IppStatus ippiCopyReplicateBorder_<mod>(const lIpp<datatype>* pSrc, int srcStep, lIppiSize
srcRoiSize, Ipp<datatype>* pDst, int dstStep, lIppiSize dstRoiSize, int topBorderHeight,
int leftBorderWidth);

Supported values for mod:

8u_C1R 16u_C1R 16s_C1R 32s_CIR 32f CIR
8u_C3R 16u_C3R 16s_C3R 32s_C3R 32f _C3R
8u_C4R 16u_C4R 16s_C4R 32s_C4R 32f_C4R
8u_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32f_AC4R
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Case 2: In-place operation

IppStatus ippiCopyReplicateBorder_<mod>(const Ipp<datatype>* pSrc, int srcDstStep, IppiSize
srcRoiSize, IppiSize dstRoiSize, int topBorderHeight, int leftBorderWidth);

Supported values for mod:

8u_C1IR 16u_C1IR 16s_C1IR 32s_C1IR 32f_C1IR
8u_C3IR 16u_C3IR 16s_C3IR 32s_C3IR 32f _C3IR
8u_C4IR 16u_C4IR 16s_C4IR 32s _C4IR 32F C4IR
8u_AC4IR 16u_AC4IR 16s_AC4IR 32s_AC4IR 32f_AC4IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the source
image.
pDst Pointer to the destination image.
dstStep Distance in bytes between starts of consecutive lines in destination
image.
srcDstStep Distance in bytes between starts of consecutive lines in the source and
the destination image.
srcRoiSize Size of the source ROI in pixels.
dstRoiSize Size of the destination ROI in pixels.
topBorderHeight Height of the top border in pixels.
leftBorderWidth Width of the left border in pixels.
Description

The function ippiCopyReplicateBorder is declared in the ippi .h file. It operates with ROI (see Regions of
Interest in Intel IPP).

This function copies the source image pSrc to the destination image pDst and fills pixels ("border") outside the
copied area in the destination image with the values of the source image pixels according to the scheme illustrated
in Figure Creating a Replicated Border. Squares marked in red correspond to pixels copied from the source image,
that is, the source image ROI.

Note that the in-place function flavor actually adds border pixels to the source image ROI, thus a destination
image ROI is larger than the initial image.
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The parameters topBorderHeight and leftBorderWidth specify the position of the first pixel of the source
ROI in the destination image ROI.

Creating a Replicated Border

5 1 : £ 3 i . i 2 topBorderHelight=2
1 5 leftBorderWidth=2
1 2
6 10
11 15
16 20
16 20

The height (width) of the destination ROI cannot be less than the sum of the height (width) of source ROI and
the topBorderHeight (leftBorderWidth) parameter.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if srcRoiSize or dstRoiSize has a field

with a zero or negative value, or topBorderHeight or leftBorderWidth
is less than zero, or dstRoiSize.width < srcRoiSize.width +
leftBorderWidth, or dstRoiSize.height < srcRoiSize.height +
topBorderHeight.

ippStsStepErr Indicates an error condition if srcStep or dstStep has a zero or negative
value.
Example

The code example below shows how to use the ippiCopyReplicateBorder_8u_CI1R function.
Ipp8u src[8*4] = {5, 4, 3, 4, 5, 8, 8, 8,

3’ 2’ 11 2’ 3’ 81 8’ 8’
3,2,1,2,3,8,8,8,
5, 4, 3, 4, 5, 8, 8, 8};

Ipp8u dst[9*8];

IppiSize srcRoi = { 5, 4 };

IppiSize dstRoi = { 9, 8 };

int topborderHeight = 2;
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int leftborderWidth = 2;

ippiCopyReplicateBorder_8u_Cl1R(src, 8, srcRoi, dst, 9, dstRoi, topBorderHeight, leftBorderWidth);

Results
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CopyWrapBorder

Copies pixels values between two images and adds the
border pixels.

Syntax
Case 1: Not-in-place operation

IppStatus ippiCopyWrapBorder_32s_C1lR(const Ipp32s* pSrc, int srcStep, lppiSize srcRoiSize,
Ipp32s* pDst, int dstStep, IppiSize dstRoiSize, int topBorderHeight, int leftBorderWidth);
IppStatus ippiCopyWrapBorder_32f _C1R(const Ipp32Ff* pSrc, int srcStep, lppiSize srcRoiSize,
Ipp32f* pDst, int dstStep, lIppiSize dstRoiSize, int topBorderHeight, int leftBorderWidth);
Case 2: In-place operation

IppStatus ippiCopyWrapBorder_32s ClIR(const Ipp32s* pSrc, int srcDstStep, lIppiSize
srcRoiSize, IppiSize dstRoiSize, int topBorderHeight, int leftBorderWidth);

IppStatus ippiCopyWrapBorder_32F ClIR(const Ipp32f* pSrc, int srcDstStep, IppiSize
srcRoiSize, IppiSize dstRoiSize, int topBorderHeight, int leftBorderWidth);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the source
image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the destination
image.

srcDstStep Distance in bytes between starts of consecutive lines in the source and

destination image for in-place flavor.
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srcRoiSize Size of the source ROI in pixels.
dstRoiSize Size of the desctination ROI in pixels.
topBorderHeight Height of the top border in pixels.
leftBorderWidth Width of the left border in pixels.
Description

The function ippiCopyWrapBorder is declared in the ippi -h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function copies the source image pSrc to the destination image pDst and fills pixels ("border") outside the
copied area in the destination image with the values of the source image pixels according to the scheme illustrated
in Figure Creating a Border of Pixels by ippiCopyWrapBorder Function. Squares marked in red correspond to
pixels copied from the source image.

Note that the in-place function flavor actually adds border pixels to the source image ROI, thus a destination
image ROl is larger than the initial image.

The parameters topBorderHeight and leftBorderWidth specify the position of the first pixel of the source
ROI in the destination image ROL.

Creating a Border of Pixels by ippiCopyWrapBorder Function

14 | 15 | 11 12 112 | 14 | 15 | 11 12 | 13 14 | 15 | 11
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The height (width) of the destination ROI cannot be less than the sum of the height (width) of source ROI and
the topBorderHeight (leftBorderWidth) parameter.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.
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ippStsSizeErr

ippStsStepErr

ippStsNotEvenStepErr

Example

Indicates an error condition if srcRoiSize or dstRoiSize has a field
with a zero or negative value, or topBorderHeight or leftBorderWidth
is less than zero, or dstRoiSize.width < srcRoiSize.width +
leftBorderWidth, or dstRoiSize.height < srcRoiSize.height +
topBorderHeight.

Indicates an error condition if srcStep or dstStep has a zero or negative
value.

Indicates an error condition if one of the step values is not divisible by 4
for floating point images, or by 2 for short integer images.

The code example below shows how to use the ippiCopyWrapBorder_32s_CI1R function.

Ipp32s src[8*4] = {
, 4,3

3,2,1

3,2,1

5, 4, 3

arww ol

AN DS

};
Ipp32s dst[9*8];
IppiSize srcRoi = { 5
IppiSize dstRoi = { 9
int topborderHeight
int leftborderWidth =

Q0 00 00 o

2;

Q0 00 00 o

e

Q0 00 00 O

ippiCopyWrapBorder_32s C1R (src, 8*sizeof(lpp32s), srcRoi, dst,
9*sizeof(lpp32s), dstRoi, topBorderHeight, leftBorderWidth);

Results

source image:
54345888
32123888
32123888
543458838

destination image:
233212332
455434554
455434554
233212332
233212332
455434554
455434554
233212332
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CopySubpix

Copies pixel values between two images with subpixel
precision.

Syntax
Case 1: Copying without conversion or with conversion to floating point data

IppStatus ippiCopySubpix_<mod>(const lIpp<srcDatatype>* pSrc, int srcStep, lIpp<dstDatatype>*
pDst, int dstStep, lppiSize roiSize, lpp32f dx, 1pp32f dy);

Supported values for mod:

8u_C1R 16u_C1R 32f CIR
8u32f_Ci1R 16u32f_C1R

Case 2: Copying with conversion to integer data

IppStatus ippiCopySubpix_8ul6u_C1R_Sfs(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, lIppiSize roiSize, lpp32f dx, 1pp32fF dy, int scaleFactor);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the source
image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the destination
image.

roiSize Size of the source and destination ROI in pixels.

dx Fractional part of the x-coordinate in the source image.

dy Fractional part of the y-coordinate in the source image.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiCopySubpix is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function computes the pixel value of the destination image using linear interpolation (see Linear Interpolation
in Appendix B) in accordance with the following formula:

plsti.; = pSrc

J+adx,i+dy

where i = 0, ... roiSize.height - 1 ,jJj =0, ... roiSize.width - 1 .

82



Image Data Exchange and Initialization Functions 4

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative
value.

ippStsStepErr Indicates an error condition if srcStep or dstStep is less than

roiSize._width * <pixelSize>.

ippStsNotEvenStepErr Indicates an error condition if one of srcStep or dstStep is not divisible
by 4 for floating point images, or by 2 for short integer images.

CopySubpixIntersect

Copies pixel values of the intersection with specified
window with subpixel precision.

Syntax
Case 1: Copying without conversion or with conversion to floating point data

IppStatus ippiCopySubpixIntersect_<mod>(const lpp<srcDatatype>* pSrc, int srcStep, lppiSize
srcRoiSize, lpp<dstDatatype>* pDst, int dstStep, IppiSize dstRoiSize, lIppiPoint_32F point,
IppiPoint* pMin, IppiPoint* pMax);

Supported values for mod:

8u_C1R 16u_C1R 32f_CIR
8u32f _C1R 16u32f C1R

Case 2: Copying with conversion to integer data

IppStatus ippiCopySubpixIntersect _8ul6u_Cl1R_Sfs(const Ipp8u* pSrc, int srcStep, lIppiSize
srcRoiSize, Ippl6u* pDst, int dstStep, IppiSize dstRoiSize, IppiPoint_32f point, IppiPoint*
pMin, IlIppiPoint* pMax, int scaleFactor);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the source
image.

srcRoiSize Size of the source image ROI in pixels.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the source and
destination image.

dstRoiSize Size of the destination ROI in pixels.

point Center point of the window.

pMin Pointer to coordinates of the top left pixel of the intersection in the

destination image.
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pMax Pointer to coordinates of the bottom right pixel of the intersection in
the destination image.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiCopySubpixIntersect is declared in the ippcv.h file. It operates with ROI (see Regions of
Interest in Intel IPP).

This function determines the intersection of the source image and the window of size dstRoiSize centered in
point point. The corresponding pixels of the destination image are calculated using linear interpolation (see
Linear Interpolation in Appendix B) in accordance with the following formula:

Bhsy = plae L nan S S

where Xsubpix(j) = min(max(point.x + j - 0.5*(dstRoiSize.width - 1), 0), srcRoiSize.width - 1),
Ysubpix(i) = min(max(point.y + i - 0.5*(dstRoiSize._height - 1), 0), srcRoiSize._height - 1),
i =0, ... dstRoiSize.height - 1 ,j = 0, ... dstRoiSize.width - 1 .

Minimal values of j and i (coordinates of the top left calculated destination pixel) are assigned to pMin.x and
pMin.y, maximal values (coordinates of the top left calculated destination pixel) - to pMin.x and pMin.y. (See
Figure Image Copying with Subpixel Precision Using ippiCopySubpixlntersect Function.)

Image Copying with Subpixel Precision Using ippiCopySubpixIntersect Function
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The height (width) of the destination ROI cannot be less than the sum of the height (width) of source ROI and
the topBorderHeight (leftBorderWidth) parameter.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if srcRoiSize or dstRoiSize has a field
with a zero or negative value.

ippStsStepErr Indicates an error condition if srcStep is less than srcRoiSize.width
* <pixelSize>, or dstStep is less than dstRoiSize.width *
<pixelSize>.

Example

The code example below shows how to use the function ippiCopySubpixintersect_8u_C1R.
Ipp8u src[8*6] = {

7, I’ 61 9’ 61 61 7’ 7!

6, 5,5,5,5,5,5,6,

6’ 51 41 3, 31 4’ 51 6!

6, 5, 4, 3, 3, 4, 5, 6,

6, 5, 5,5, 5,5, 5,6,

) 6, 6, 6, 6, 6, 6, 6, 6
Ipp8u dst[7*4];

IppiSize srcRoi = { 8, 6 }
IppiSize dstRoi = { 7, 4 }
IppiPoint_32f point = { 4, 1 };
IppiPoint min;
IppiPoint max;

ippiCopySubpixIntersect_8u_Cl1R (src, 8, srcRoi, dst, 7, dstRoi, point, &min, &max );

Resulgs
ource image:
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Dup

Copies a gray scale image to all channels of the color

image.

Syntax

IppStatus ippiDup_8u_C1C3R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst, int dstStep,

IppiSize roiSize);

IppStatus ippiDup_8u_Cl1lC4R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst, int dstStep,

IppiSize roiSize);
Parameters

pSrc
srcStep

pDst
dstStep

roiSize

Description

Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the source
image.

Pointer to the destination image ROI.

Distance in bytes between starts of consecutive lines in the destination
image.

Size of the source and destination ROI in pixels.

The function ippiDup is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function copies a one-channel (gray scale) image pSrc to each channel of the multi-channel image pDst.

Return Values

ippStsNoOErr
ippStsNullPtrErr
ippStsSizeErr

Transpose

Transposes a source image.

Indicates no error. Any other value indicates an error or a warning.
Indicates an error when any of the specified pointers is NULL.

Indicates an error condition if RoiSize has a field with a zero or negative
value.

Syntax
Case 1: Not-in-place operation

IppStatus ippiTranspose_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
int dstStep, IppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R 16s_C1R 32s_CIR 32f CIR
8u_C3R 16u_C3R 16s_C3R 32s_C3R 32f _C3R
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8u_C4R 16u_C4R 16s_C4R 32s_C4R 32f_C4R

Case 2: In-place operation

IppStatus ippiTranspose_<mod>(const Ipp<datatype>* pSrcDst, int srcDstStep, lIppiSize
roiSize);

Supported values for mod:

8u_C1IR 16u_C1IR 16s_C1IR 32s _C1IR 32f _C1IR
8u_C3IR 16u_C3IR 16s_C3IR 32s_C3IR 32f_C3IR
8u_C4IR 16u_C4IR 16s_C4IR 32s_C4IR 32f _C4IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the source
image.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the destination
image.
pSrcDst Pointer to the source and destination ROI for in-place operation.
srcDstStep Distance in bytes between starts of consecutive lines in the source and
destination image buffer for the in-place operation.
roiSize Size of the source ROI in pixels.
Description

The function ippiTranspose is declared in the ippi -h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function transposes the source image pSrc (pSrcDst for in-place flavors) and stores the result in pDst
(pSrcDst). The destination image is obtained from the source image by transforming the columns to the rows,
that is, pDst(x,y) = pSrc(y,X)

The parameter roiSize is specified for the source image; therefore roiSize.width for the destination image
is equal to roiSize.height for the source image, and roiSize._height for the destination image is equal to
roiSize._width for the source image.

NOTE. For in-place opeartions, roiSize.width must be equal to roiSize.height.

Return Values

ippStsNoOErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL, with the
exception of second mode in Case 4.
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ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative
value, or roiSize._width is not equal to roiSize._height for in-place
flavors.
Example
The code example below shows how to use the function ippiTranspose_8u_C1R.
Ipp8u src[8*4] = {1, 2, 3, 4, 8, 8, 8, 8,
, 2,3,4,8,8,38,8,
11 2’ 31 41 8’ 81 8’ 8’
1, 2,3, 4, 8,8, 8, 8}

Ipp8u dst[4*4];
IppiSize srcRoi = { 4, 4 };

ippiTranspose_8u C1R ( src, 8, dst, 4, srcRoi );

Result:
12348888
12348888 src
12348888
1111

2222

3333 dst
4444

SwapChannels

Copies channels of the source image to the destination
image.

Syntax
Case 1: Not-in-place operation

IppStatus ippiSwapChannels_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>*
pDst, int dstStep, IppiSize roiSize, const int dstOrder[3]);

Supported values for mod:

8u_C3R 16u_C3R 16s_C3R 32s_C3R 32f C3R
8u_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32f_AC4R

Case 2: In-place operation

IppStatus ippiSwapChannels_8u_C3IR(Ipp8u* pSrcDst, int srcDstStep, IppiSize roiSize, const
int dstOrder[3]);

IppStatus ippiSwapChannels_8u_C4IR(Ipp8u* pSrcDst, int srcDstStep, lIppiSize roiSize, const
int dstOrder[4]);
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Case 3: Operation with converting 3-channel image to the 4-channel image

IppStatus ippiSwapChannels_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>*
pDst, int dstStep, IppiSize roiSize, const int dstOrder[4], Ipp<datatype> val);

Supported values for mod:

8u_C3C4R 16u_C3C4R 16s_C3C4R 32s_C3C4R 32f_C3C4R

Case 4: Operation with converting 4-channel image to the 3-channel image

IppStatus ippiSwapChannels_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>*
pDst, int dstStep, IppiSize roiSize, const int dstOrder[3]);

Supported values for mod:

8u_C4C3R 16u_C4C3R 16s_C4C3R 32s_C4C3R 32F_C4C3R

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the source
image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the destination
image.

pSrcDst Pointer to the source and destination ROI for in-place operation.

srcDstStep Distance in bytes between starts of consecutive lines in the source and
destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

dstOrder Order of channels in the destination image.

val Constant value.

Description

The function ippiSwapChannels is declared in the ippi .h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function copies the data from specified channels of the source image ROI pSrc to the specified channels of
the destination image ROI pDst.

The first channel in the destination image is determined by the first component of dstOrder. Its value lies in
the range [0..2] for a 3-channel image, and [0..3] for a 4-channel image, and indicates the corresponding channel
number of the source image. Other channels are specified in the similar way. For example, if the sequence of
channels in the source 3-channel image is A, B, C, and dstOrder[0]=2, dstOrder[1]=0, dstOrder [2]=1,
then the order of channels in the 3-channel destination image is C, A, B. Some or all components of dstOrder
may have the same values. It means that data from a certain channel of the source image may be copied to
several channels of the destination image.

Some functions flavors convert a 3-channel source image to the 4-channel destination image (see Case 3). In
this case an additional channel contains data from any specified source channel, or its pixel values are set to the
specified constant value val (corresponding component dstOrder[n] should be set to 3), or its pixel values
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are not set at all (corresponding component dstOrder[n] should be set to an arbitrary value greater than 3).
For example, the sequence of channels in the source 3-channel image is A, B, C, if dstOrder[0]=1,
dstOrder[1]=0, dstOrder [2]=1, dstOrder[3]=2, then the order of channels in the 4-channel destination
image will be B, A, B, C; if dstOrder[0]=4, dstOrder [1]=0, dstOrder[2]=1, dstOrder[3]=2, then the
order of channels in the 4-channel destination image will be D, A, B, C, where D is a channel whose pixel values
are not set.

The function flavors that support image with the alpha channel do not perform operation on it.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value.

ippStsStepErr Indicates an error condition if dstStepor maskStep has a zero or negative
value.

Example

The code example below shows how to use the function ippiSwapChannels_8u_C3R.

Ipp8u src[12*3] = { 255, 0, O, 255, 0, O, 255, 0, O, 255, 0, O,
0, 255, 0, 0O, 255, 0, O, 255, 0, O, 255, O,
0, 0, 255, 0, O, 255, 0, O, 255, 0, O, 255};

Ipp8u dst[12*3];

IppiSize roiSize = { 4, 3 };

int order[3] ={2,1, 0}

ippiSwapChannels_8u_C3R ( src, 12, dst, 12, roiSize, order );

Result:
src [rgb]

2550 02550 02550 02550 O
0 2550 02550 02550 0250
0 02550 02550 0250 0255

dst [bar]
0 02550 02550 02550 0255

0 2550 02550 02550 02550
2550 02550 0250 0250 O
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AddRandUniform_Direct

Generates random samples with uniform distribution and
adds them to an image data.

Syntax

IppStatus ippiAddRandUniform_Direct_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lIppiSize
roiSize, lIpp<datatype> low, lIpp<datatype> high, unsigned int* pSeed);

Supported values for mod:

8u_C1IR 16u_C1IR 16s_C1IR 32f _C1IR
8u_C3IR 16u_C3IR 16s_C3IR 32f _C3IR
8u_C4IR 16u_C4IR 16s_C4IR 32f _C4IR
8u_AC4IR 16u_AC4IR 16s_AC4IR 32f _AC4IR
Parameters
pSrcDst Pointer to the source and destination image ROI.
srcDstStep Distance in bytes between starts of consecutive lines in the source and
destination image.
roiSize Size of the image ROI in pixels.
low The lower bound for the range of uniformly distributed values.
high The upper bound for the range of uniformly distributed values.
pSeed The initial seed value for the pseudo-random number generator.
Description

The function ippiAddRandUniform_Direct is declared in the ippi.h file. It operates with ROI (see Regions of
Interest in Intel IPP).

The function generates samples with uniform distribution over the range [low, high] and adds them to a source
image pointed to by pSrcDst.

The resulting pixel values that exceed the image data range are saturated to the respective data-range limits.
To obtain an image that contains pure noise with uniform distribution, call ippiAddRandUniform_Direct using
a source image with zero data as input.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value.

ippStsStepErr Indicates an error condition if srcDstStep has a zero or negative value.
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Example

The code example below shows data conversion without scaling.

IppStatus randUniform( void ) {
unsigned int seed = 123456;
Ipp8u img[2048], mn, mx;
IppiSize roi={2048,1};
Ipp64f mean;
IppStatus st;
ippiSet_8u_CI1R( 0, img, 2048, roi );
st = ippiAddRandUniform_Direct_8u_ClIR(img, 2048, roi, 0, 255, &seed);
ippiMean_8u_CI1R( img, 2048, roi, &mean );
ippiMinMax_8u_C1R( img, 2048, roi, &mn, &mx );
printf( "[%d..%d], mean=%.3f\n", mn, mx, mean );
return st;

AddRandGauss_Direct

Generates random samples with Gaussian distribution
and adds them to an image data.

Syntax

IppStatus ippiAddRandGauss_Direct_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, IppiSize
roiSize, lIpp<datatype> mean, lpp<datatype> stDev, unsigned int* pSeed);

Supported values for mod:

8u_C1IR 16u_C1IR 16s_C1IR 32f_C1IR
8u_C3IR 16u_C3IR 16s_C3IR 32f_C3IR
8u_C4IR 16u_C4IR 16s_C4IR 32f _C4IR
8u_AC4IR 16u_AC4IR 16s_AC4IR 32Ff_AC4IR

Parameters

pSrcDst Pointer to the source and destination image ROI.

srcDstStep Distance in bytes between starts of consecutive lines in the source and

destination image.

roiSize Size of the image ROI in pixels.

mean The mean of the Gaussian distribution.

stDev The standard deviation of the Gaussian distribution.

pSeed The initial seed value for the pseudo-random number generator.

Description

The function ippiAddRandGauss_Direct is declared in the ippi -h file. It operates with ROI (see Regions of
Interest in Intel IPP).

The function generates samples with Gaussian distribution that have the mean value mean and standard deviation
stdev and adds them to a source image ROI pointed to by pSrcDst.
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The resulting pixel values that exceed the image data range are saturated to the respective data-range limits.
To obtain an image which contains pure noise with Gaussian distribution, call ippiAddRandGauss_Direct using
a source image with zero data as input.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition if pSrcDst or pSeed pointer is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value.

ippStsStepErr Indicates an error condition if srcDstStep has a zero or negative value.

Imagejaehne

Creates Jaehne test image.

Syntax
IppStatus ippilmageJaehne_<mod>(lpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C1R 8s_CI1R 16u_C1R 16s_CI1R 32s _C1R 32f C1R
8u_C3R 8s_C3R 16u_C3R 16s_C3R 32s_C3R 32f _C3R
8u_C4R 8s_C4R 16u_C4R 16s_C4R 32s_C4R 32F_C4R
8u_AC4R 8s_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32F AC4R

Parameters

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the destination

image.
roiSize Size of the destination image ROI in pixels.
Description

The function ippilmageJaehne is declared in the ippi.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function creates a specific one- or three-channel test image that has been first introduced to digital image
processing by B.Jaehne (see [Jae95]).

The destination image pixel values are computed according to the following formula:
Dst(x,y) = A*sin(0.5*IPP_PI* (x,°> + y,%) / roiSize_height),
where x, y are pixel coordinates varying in the range

0 < X < roiSize.width-1,0 < y < roiSize.height-1;

IPP_PI is the library constant that stands for n value.

X2 = (X-roiSize.width+1)/2.0,
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y2 = (y-roiSize.height+1)/2.0,
A is the constant value that depends upon the image type being created.

For the 32f floating point data, the pixel values in the created image can vary in the range between 0 (inclusive)
and 1 (exclusive).

Figure Example of a Generated Jaehne's Test Image illustrates an example of a test image generated by the
ippiImageJaehne function.

Example of a Generated Jaehne's Test Image

7

N

These test images can be effectively used when you need to visualize and interpret the results of applying filtering
functions, similarly to what is proposed in [Jae95].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error condition if the pDst pointer is NULL.
ippStsSizeErr

Indicates an error condition if roiSize has a field with a zero or negative
value, or if dstStep is less than or equal to zero.
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ImageRamp

Creates a test image that has an intensity ramp.

Syntax

IppStatus ippilmageRamp_<mod>(lpp<datatype>* pDst, int dstStep, lppiSize roiSize, float
offset, float slope, lppiAxis axis);

Supported values for mod:

8u_C1R 8s_CI1R 16u_C1R 16s_CI1R 32s_C1R 32f C1R
8u_C3R 8s_C3R 16u_C3R 16s_C3R 32s_C3R 32f _C3R
8u_C4R 8s_C4R 16u_C4R 16s_C4R 32s_C4R 32f _C4R
8u_AC4R 8s_AC4R 16u_AC4R 16s_AC4R 32s_AC4R 32f_AC4R
Parameters
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the destination
image.
roiSize Size of the destination image ROI in pixels.
offset Offset value.
slope Slope coefficient.
axis Specifies the direction of the image intensity ramp; can be one of the
following:

ippAxsHorizontal for the ramp in X-direction,
ippAxsVertical for the ramp in Y-direction,
ippAxsBoth for the ramp in both X and Y-directions.

Description

The function ippi ImageRamp is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel
IPP).

The function creates a one- or three-channel image that can be used as a test image to examine the effect of
applying different image processing functions.

The destination image pixel values are computed according to one of the following formulas:
dst(x,y) = offset + slope * X, if axis = ippAxsHorizontal,

dst(x,y) = offset + slope * vy, if axis = ippAxsVertical,

dst(x,y) = offset + slope * x * vy, if axis = ippAxsBoth,

where x, y are pixel coordinates varying in the range

0 < x < roiSize.width-1,0 < y < roiSize.height-1;
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Note that linear transform coefficients offset and slope have floating-point values for all function flavors. The
computed pixel values that exceed the image data range are saturated to the respective data-range limits.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error condition if the pDst pointer is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or negative

value, or if dstStep is less than or equal to zero.

Example

The code example below illustrates how to use the ippi ImageRamp function.

IppStatus ramp( void ){
Ipp8u dst[8*4];
IppiSize roiSize = { 8, 4 };
return ippilmageRamp_8u_C1R( dst, 8, roiSize, 0.0f, 256.0f/7, ippAxsHorizontal);

The destination image contains the following data:

00 25 49 6E 92 B7 DB FF
00 25 49 6E 92 B7 DB FF
00 25 49 6E 92 B7 DB FF
00 25 49 6E 92 B7 DB FF

Sampleline

Stores a raster line into buffer.

Syntax

IppStatus ippiSampleLine_<mod>(const lIpp<datatype>* pSrc, int scrStep, lppiSize roiSize,
Ipp<datatype>* pDst, IppiPoint ptl, IppiPoint pt2);

Supported values for mod:

8u_C1R 16u_C1R 32f _Ci1R
8u_C3R 16u_C3R 32f C3R
Parameters
pSrc Pointer to the ROI in the source raster image.
srcStep Distance in bytes between starts of consecutive lines in the raster
image.
roiSize Size of the image ROI in pixels.
pDst Pointer to the destination buffer. The buffer is to store at least
max(]pt2.x - ptl.x] + 1, [pt2.y - ptl.y|] + 1) points.
ptl Starting point of the line.
pt2 Ending point of the line.
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Description

The function ippiSamplelLine is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function iterates through the points that belong to the raster line using the 8-point connected Bresenham
algorithm, and stores the resulting pixels in the destination buffer.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition if any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize_width or roiSize_height is
less than or equal to zero.

ippStsStepErr Indicates an error condition if srcStep is less than roiSize.width *
<pixelSize>.

ippStsNotEvenStepErr Indicates an error when the step for the floating-point image cannot be
divided by 4.

ippStsOutOfRangeErr Indicates an error when any of the line ending points is outside the image.

Example

The code example below shows how to use the function ippiSampleLine_8u_C1R .
void func_sampleline()

Ipp8u pSrc[5*4] = { O
5
0
5

W 00 ~NN
N ~N 00w

~ArphOOPR

IppiSize roiSize = {5, 4};
IppiPoint ptl = {1, 1};
IppiPoint pt2 = {2, 3};

Ipp8u pDst[3];

int srcStep = 8*sizeof(Ipp8u);

ippiSampleLine_8u_C1R( pSrc, srcStep, roiSize, pDst, ptl, pt2 );
}

Result: 9 3 18

ZigzagFwd8x8

Converts a conventional order to the zigzag order.

Syntax
IppStatus ippiZigzagFwd8x8 16s_Cl(const lppl6s* pSrc, lppl6s* pDst);

Parameters
pSrc Pointer to the source data.
pDst Pointer to the destination data.
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Description

The function ippiZigzagFwd8x8 is declared in the ippi -h file. This function rearranges data in an 8x8 block
from a conventional order (left-to-right, top-to-bottom) to the zigzag sequence.

Figure Zigzag Sequence specifies the resulting zigzag sequence.

Zigzag Sequence

0

2 13|16 (26|29] 42
3|8 (12/17|25|30|41(43
9(11(18|24|31(40|44]|53
10(19|23|32(39(45|52| 54
20(22(33|38|46 (51|55 60
21(34(37 47|50 (56|59|61
35|36(48|49| 57|58 (62|63

Return Values

ippStsNoErr Indicates no error.
ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.
Example

The code example below shows how to use the ippiZigzagFwd8x8_16s_C1 function.
Ippl6s src[8*8] = {
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Ippl6s dst[8*8];
ippiZigzagFwd8x8_16s Cl1 ( src, dst );
Result:

015
5

src //conventional order
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dst //zigzag order
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Zigzaginv8x8

Converts a zigzag order to the conventional order.

Syntax
IppStatus ippiZigzaglnv8x8 16s_Cl(const lppl6s* pSrc, lppl6s* pDst);

Parameters

pSrc Pointer to the source data.
pDst Pointer to the destination data.
Description

The function ippiZigzaglnv8x8 is declared in the ippi .h file. This function rearranges data in an 8x8 block
from a zigzag sequence to the conventional order (left-to-right, top-to-bottom).

Figure "Zigzag Sequence" specifies the resulting zigzag sequence.
Return Values

ippStsNoErr Indicates no error.
ippStsNullPtrErr Indicates an error when any of the specified pointers is NULL.

Row Oriented Resampling

This section describes the low-level high-optimized functions for image resampling. They can be used for resizing
of images with arbitrary rational resizing factor. The functions use anti-aliasing filters in effective polyphase
implementation.(The similar implementation is used in signal-processing multi-rate filters.)
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For the perfect unshifted block-by-block or parallelized image data processing, the source and destination images
are defined with respect to the high-resolution reference grid (see Figure Row-Oriented Resampling of an Image).
Required borders around the source image may either be created manually by the user or automatically by the

special flavor of the resampling function.

Row-Oriented Resampling of an Image

Source Sample Width

E‘—N' Source
I. i 1 i 3 ) i |
L E Reference Grid Size E i
Reference i i i os E
Grid : : B4 ;
N I AN I I S NN IO N O | [ I N N N N N
1T 1 E 1 il I ! 1T 1T 1 [T ﬂ 1 1T T 1T 1T 1T T"1
: ! ! X x X X
Reference ! i i @ @ = @
Grid — mmpi i i Resampling Filter
Origin : ! ! el
v i | Z(+=)
i i {} Destination
o-—i———0—0—0—0—0—0——10
I' .I
Destination Sample Width
ResampleRowGetSize

Computes the sizes of the resample structure and the
work buffer.

Syntax

IppStatus ippiResampleRowGetSize_32F(int srcSampleWidth, int dstSampleWidth, int* pSpecSize,
int* pBufSize);

Parameters

srcSampleWidth Distance between neighbor pixels of the source row on the reference
grid.

dstSampleWidth Distance between neighbor pixels of the destination row on the
reference grid.

pSpecSize Pointer to the computed size of the structure.

pBufSize Pointer to the computed size of the buffer.

Description

The function ippiResampleRowGetSize is declared in the ippi.h file.
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This function calculates sizes of the resampling parameters structure IppiResampleRowSpec structure and the
work buffer utilized by the functions ippiResampleRow and ippiResampleRowReplicateBorder. These values
are stored in the pSpecSize and pBufSize respectively. Calculations are performed in accordance with the
parameters of resampling: widths of source and destination samples. The structure and the buffer must be
created by the user. Use the function ippiResampleRowlnit to initialize the IppiResampleRowSpec structure.

This function computes the sizes of the row resampling structure IppiResampleRowSpec and of the work buffer.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsOutOfRangeErr Indicates an error condition if any of the scrSampleWidth or

dstSampleWidth parameters is not valid.

ResampleRowlInit

Initializes the row resampling structure.

Syntax

IppStatus ippiResampleRowlnit_32fF(IppiResampleRowSpec_32F* pRowSpec, IppiResampleType
FfilterType, int scrSampleWidth, int dstSampleWidth);

Parameters

srcSampleWidth Distance between neighbor pixels of the source row on the reference
grid.

dstSampleWidth Distance between neighbor pixels of the destination row on the
reference grid.

pRowSpec Pointer to the initialized structure.

filterType Specifies the type of the interpolation filter that is used for resampling.
Possible value is ippResampleCatmul IRom for the Catmull-Rom
interpolation.

Description

The function ippiResampleRowlnit is declared in the ippi .h file.

This function initializes in the external buffer the resampling specification structure IppiResampleRowSpec
created by the user. The buffer size should be computed previously by the function ippiResampleRowGetSize.
This function is necessary for the functions ippiResampleRow and ippiResampleRowReplicateBorder.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsBadArgErr Indicates an error condition if the specified filter type is incorrect or
unsupported.

101



4 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

ippStsOutOfRangeErr Indicates an error condition if any of the scrSampleWidth or
dstSampleWidth parameters is not valid.

ResampleRowGetBorderWidth
Computes the width of the left and right borders.

Syntax

IppStatus ippiResampleRowGetBorderWidth_32f(const IppiResampleRowSpec_32f* pRowSpec, int*
pLeftWidth, int* pRightWidth);

Parameters

pRowSpec Pointer to the initialized row resampling structure.
pLeftWidth Pointer to the size (in pixels) of the left border width.
pRightWidth Pointer to the size (in pixels) of the right border width.
Description

The function ippiResampleRowGetBorderWidth is declared in the ippi.h file.

This function computes the width of the right and left borders (in pixels) that must be added to the source buffer
before resampling with the function ippiResampleRowReplicateBorder. The results are stored in the
pRightWidth and pLeftWidth respectively. The width of each border depends on parameters of resampling
determined in the IppiResampleRowSpec structure.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition if the pRowSpec pointer is NULL.

ippStsBadArgErr Indicates an error condition if the specified filter type is incorrect or
unsupported.

ResampleRow, ResampleRowReplicateBorder

Performs row-oriented resampling of the image.

Syntax

IppStatus ippiResampleRow_32F Cl(const Ipp32f*pSrc, int srcLineStep, lpp32f* pDst, int
dstLineStep, int xOriginRefGrid, lIppiSizesizeRefGrid, const IppiResampleRowSpec_32f*
pRowSpec, lpp8u* pBuffer);

IppStatus ippiResampleRowReplicateBorder_32Ff C1R(const Ipp32f* pSrc, int srcLineStep,
Ipp32f* pDst, int dstLineStep, int xOriginRefGrid, lIppiSize sizeRefGrid, const
IppiResampleRowSpec_32f* pRowSpec, Ipp8u* pBuffer);

Parameters

pSrc Pointer to the source row origin.

102



Image Data Exchange and Initialization Functions 4

srcLineStep Distance in bytes between starts of consecutive lines in the source
image buffer.

pDst Pointer to the destination row origin.

dstLineStep Distance in bytes between starts of consecutive lines in the destination
image buffer.

xOriginRefGrid X-coordinate of the image origin in the reference grid.

sizeRefGrid Size of the image in terms of the reference grid.

pRowSpec Pointer to the initialized row resampling structure.

pBuffer Pointer to the work buffer.

Description

The functions ippiResampleRow and ippiResampleRowReplicateBorder are declared in the ippi.h file.

These functions resample one or several rows of the source image pSrc. Parameters of resampling (including
filter taps) are defined by the IppiResampleRowSpec structure. Reference grid is determined by its origin (the
XOriginRefGrid parameter) and size (the sizeRefGrid parameter). Height of the sizeRefGrid structure
defines number of rows to be resampled. The result is written to the destination image pDst.

Function ippiResampleRow automatically creates replicated borders around the source image.

Function ippiResampleRowReplicateBorder requires left and right replicate borders created by the user
around the source image for each row. Use the ippiResampleRowGetBorderWidth function to compute width
of the borders.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNullPtrErr Indicates an error condition if one of the specified pointer is NULL.
ippStsBadArgErr Indicates an error condition if the structure is corrupted.
ippStsOutOfRangeErr Indicates an error condition if the xOriginRefGrid is out of the range.
ippStsSizeErr Indicates an error condition if the sizeRefGrid is not valid.
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Image Arithmetic and Logical
Operations

This chapter describesIntel IPP functions that modify pixel values of an image buffer using arithmetic or logical
operations. It also includes functions that perform image compositing based on opacity (alpha-blending).

The table below provides a list of arithmetic and logical functions:
Arithmetic and Logical Functions

Function Base Name Operation

Arithmetic Functions

Add Adds pixel values of two image buffers
AddC Adds a constant to pixel values of an image buffer
AddSquare Adds squared pixel values of a source image to floating-point

pixel values of an accumulator image

AddProduct Adds product of pixel values of two source images to
floating-point pixel values of an accumulator image

Addweighted Adds pixel values of a source image multiplied by factor o to
floating-point pixel values of an accumulator image multiplied
by factor (1-a)

Mul Multiplies pixel values of two image buffers

MulC Multiplies pixel values of an image buffer by a constant

MulScale Multiplies pixel values of two image buffers and scales the
products

MulCScale Multiplies pixel values of an image buffer by a constant and scales

the products

Sub Subtracts pixel values of two image buffers

SubC Subtracts a constant from pixel values of an image buffer

Div Divides pixel values of two image buffers

Div_Round Divides pixel values of an image by pixel values of another image

with different rounding modes
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Function Base Name

Operation

DivC

Abs

AbsDiff

AbsDiffC

Sqr

Sgrt

Ln

Exp

Complement
DotProd

DotProdCol

Logical Functions

And

AndC

Oor

orC

Xor

XorC
Not

RShiftC

LShiftC
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Divides pixel values of an image buffer by a constant

Computes absolute pixel values of a source image and places
them into the destination image

Finds the absolute difference between two images.

Finds the absolute difference between an image and a scalar
value.

Squares pixel values of an image and writes them into the
destination image

Computes square roots of pixel values of a source image and
writes them into the destination image

Computes the natural logarithm of pixel values in a source image
and writes the results into the destination image

Computes the exponential of pixel values in a source image and
writes the results into the destination image

Converts negative number from the complement to direct code.
Computes the dot product of pixel values of two source images.

Calculates the dot product of taps vector and columns of the
specified set of rows.

Combines corresponding pixels of two image buffers by a bitwise
AND operation.

Performs a bitwise AND operation on each pixel with a constant.

Combines corresponding pixels of two image buffers by a bitwise
OR operation.

Performs a bitwise OR operation on each pixel with a constant.

Combines corresponding pixels of two image buffers by a bitwise
XOR operation.

Performs a bitwise OR operation on each pixel with a constant.
Performs a bitwise NOT operation on each pixel

Divides pixel values by a constant power of 2 by shifting bits
logically or arithmetically to the right.

Shifts bits in pixel values to the left.
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Function Base Name Operation

Alpha-Blending Functions

AlphaComp Combines two image buffers using alpha (opacity) values.
AlphaCompC Combines two image buffers using constant alpha values
AlphaPremul Pre-multiplies pixel values of an image buffer by its alpha values.
AlphaPremulC Pre-multiplies pixel values of an image buffer using constant

alpha values.

An additional suffix C, if present in the function name, indicates operation with a constant. Arithmetic functions
that operate on integer data perform fixed scaling of the internally computed results. In case of overflow the
result value is saturated to the destination data type range.

NOTE. Most arithmetic and logical functions support data with 1-,3-, or 4-channel pixel values. In
the alpha channel case (AC4), the alpha channels are not processed.

Many solutions and hints for use of these functions can be found in Intel IPP Samples. See Inte/® IPP Image
Processing and Media Processing Samples downloadable from
http://www.intel.com/cd/software/products/asmo-na/eng/220046.htm .

Arithmetic Operations

Functions described in this section perform arithmetic operations on pixel values. Arithmetic operations include
addition, multiplication, subtraction, and division of pixel values of two images as well as similar operations on
a single image and a constant. Computation of an absolute value, square, square root, exponential, and natural
logarithm of pixels in an image buffer is also supported. Functions of this group perform operations on each pixel
in the source buffer(s), and write the results into the destination buffer. Some functions also support processing
of images with complex data.

Add

Adds pixel values of two images.

Syntax
Case 1: Not-in-place operation on integer or complex data

IppStatus ippiAdd_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const Ipp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs

8u_C3RSfs 16u_C3RSfs 16s_C3RSfTs 16sc_C3RSTs 32sc_C3RSfs
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8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSTs 16sc_AC4RSfs 32sc_AC4RSfTs
8u_C4Rsfs 16u_C4RSfs 16s_C4RSfs

Case 2: Not-in-place operation on floating-point or complex data

IppStatus ippiAdd_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
32f CIR 32fc_C1R
32f C3R 32fc_C3R
32F_AC4R 32fc_AC4R
32f C4R

Case 3: In-place operation on integer or complex data

IppStatus ippiAdd_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1IRSfs 16u_C1lIRSfs 16s_C1IRSfs 16sc_C1IRSfs 32sc_C1IRSfs
8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs 16sc_C3IRSfs 32sc_C3IRSfTs
8u_AC4IRSTs 16u_AC4I1RSTs 16s_AC4IRSfs 16sc_AC4IRSTs 32sc_AC4IRSfTs
8u_C4IRsfs 16u_C4IRSfs 16s_C4IRSfs

Case 4: In-place operation on floating-point or complex data

IppStatus ippiAdd_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, lIppiSize roiSize);

Supported values for mod:
32f _C1IR 32fc_C1IR
32f _C3IR 32fc_C3IR
32Ff_AC4IR 32fc_AC4IR

32f _C4IR
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Case 5: In-place operation using a floating-point accumulator image

IppStatus ippiAdd_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, lpp32f* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:
8u32f C1IR 8s32f C1IR 16u32f Cl1IR

Case 6: Masked in-place operation using a floating-point accumulator image

IppStatus ippiAdd_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, const lpp8u* pMask,
int maskStep, Ipp32f* pSrcDst, iInt srcDstStep, lIppiSize roiSize);

Supported values for mod:

8u32f C1IMR 8s32f CLIMR 16u32f CLIMR 32f C1IMR

Parameters

pSrcl, pSrc2 Pointer to the ROI in the source images.

srclStep, src2Step Distance in bytes between starts of consecutive lines in the
source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrc Pointer to the first source image ROI for the in-place operation.

srcStep Distance in bytes between starts of consecutive lines in the first
source image for the in-place operation.

pSrcDst Pointer to the second source and destination image ROI for the
in-place operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

pMask Pointer to the mask image ROI for the masked operation.

maskStep Distance in bytes between starts of consecutive lines in the mask
image for the masked operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiAdd is declared in the ippi . h file with the exception of the function flavors in Case 5 and Case
6, which are declared in the ippcv.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function adds corresponding pixel values of two source image buffers and places the results in a destination
buffer. In case of operations on integer data, the resulting values are scaled by scaleFactor. For complex data,
the function processes both real and imaginary parts of pixel values. Some function flavors add 8u, 8s, 16u, or
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32f source image pixel values to a floating point accumulator image in-place. Addition of pixel values in case of
a masked operation is performed only if the respective mask value is nonzero; otherwise, the accumulator pixel

value remains unchanged.

NOTE. Step values must be positive for functions that operate on complex data, and no less than
roiSize.width*<pixelSize> for functions using an accumulator image

Functions with AC4 descriptor do not p

Return Values

rocess alpha channels.

Indicates no error. Any other value indicates an error or a warning.
Indicates an error condition if any of the specified pointers is NULL.

Indicates an error condition if roiSize has a field with zero or
negative value.

Indicates an error condition in the following cases: for functions
that operate on complex data, if any of the specified step values
is zero or negative; for functions using an accumulator image, if
any of the specified step values is less than roiSize.width *
<pixelSize>.

Indicates an error condition if one of step values for floating-point
images cannot be divided by 4.

The code example below shows how to use the function ippiAdd_8u_C1RSfs.

ippStsNoErr

ippStsNullPtrErr

ippStsSizeErr

ippStsStepErr

ippStsNotEvenStepErr

Example

Ipp8u srcl[8*4] = {8, 4, 2, 1, 0, O,
81 4’ 2’ 11 01 O’
8,4,2,1, 0,0,
8,4,2,1,0,0,

Ipp8u src2[8*4] = {4, 3, 2, 1, 0, O,
4,3,2,1,0,0,
4’ 31 2’ 1’ 01 o’
4, 3,2,1,0,0,

Ipp8u dst[8*4];

IppiSize srcRoi = { 4, 4 };

Int scaleFactor = 1; // later exam

ippiAdd_8u_C1RSfs (srcl, 8, src2, 8,

Result:
srcl src2

84210000 43210000

84210000 43210000

84210000 43210000

84210000 43210000

dst >> scaleFactor = 1 scal
6421 3
6421 3
6421 3
6421 3
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0};

ples for 2 and -2 values

dst, 4, srcRoi, scaleFactor );

eFactor = 2 ScaleFactor = -2
210 48 28 16 8
210 48 28 16 8
210 48 28 16 8
210 48 28 16 8
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AddC

Adds a constant to pixel values of an image.

Syntax
Case 1: Not-in-place operation on one-channel integer or complex data

IppStatus ippiAddC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>*
value, const Ipp<datatype>* pDst, int dstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs

Case 2: Not-in-place operation on multi-channel integer or complex data

IppStatus ippiAddC_<mod>(const Ipp<datatype>* pSrc, int srcStep, const Ipp<datatype>*
value[3], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSfTs

8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSTs 16sc_AC4RSfTs 32sc_AC4RSTs

IppStatus ippiAddC_<mod>(const lIpp<datatype>* pSrc, int srcStep, const lpp<datatype>*
value[4], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4RSfs 16u_C4RSfs 16s_C4RSfs

Case 3: Not-in-place operation on one-channel floating-point or complex data

IppStatus ippiAddC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp<datatype>* value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
32f _CI1R 32fc_C1R

Case 4: Not-in-place operation on multi-channel floating-point or complex data

IppStatus ippiAddC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>*
value[3], Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

32f_C3R 32fc_C3R

32f AC4R  32fc_AC4R
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IppStatus ippiAddC_32f C4R(const lpp32f* pSrc, int srcStep, const Ipp32f* value[4], 1pp32f*
pDst, int dstStep, lppiSize roiSize);

Case 5: In-place operation on one-channel integer or complex data

IppStatus ippiAddC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1lIRSTs 16u_C1lIRSTs 16s_C1lIRSTs 16sc_ClIRSfs 32sc_C1lIRSfs

Case 6: In-place operation on multi-channel integer or complex data

IppStatus ippiAddC_<mod>(const lIpp<datatype>* value[3], lIpp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs 16sc_C3IRSTs 32sc_C3IRSfTs

8u_ACI4RSTs 16u_AC4IRSTs 16s_AC4IRSTs 16sc_AC41RSTs 32sc_AC4I1RSTs

IppStatus ippiAddC_<mod>(const lIpp<datatype>* value[4], lIpp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4I1RSTs 16u_C4I1RSTs 16s_C4I1RSTs

Case 7: In-place operation on multi-channel floating-point or complex data

IppStatus ippiAddC_<mod>(const lIpp<datatype> value, lpp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
32f C1IR 32fc_C1IR

Case 8: In-place operation on multi-channel floating-point or complex data

IppStatus ippiAddC_<mod>(const lIpp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:

32f C3IR  32fc_C3IR

32F _AC4IR 32fc_AC4IR

IppStatus ippiAddC_32F _C4I1R(const Ipp32f value[4], 1pp32Ff* pSrcDst, int srcDstStep, lppiSize
roiSize);
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Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

value The constant value to add to image pixel values (constant vector
in case of multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image buffer for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function IppiAddC is declared in the ippi -h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function changes the image intensity by adding value to image pixel values. For one-channel images, a
positive value brightens the image (increases the intensity); a negative value darkens the image (decreases
the intensity). For multi-channel images, the components of a constant vector value are added to pixel channel
values. For complex data, the function processes both real and imaginary parts of pixel values.

NOTE. Step values must be positive for functions that operate on complex data.

In case of operations on integer data, the resulting values are scaled by scaleFactor.

Note that the functions with AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step
values is zero or negative for functions that operate on complex
data.
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AddSquare

Adds squared pixel values of a source image to
floating-point pixel values of an accumulator image.

Syntax
Case 1: In-place operation

IppStatus ippiAddSquare_<mod>(const lpp<srcDatatype>* pSrc, int srcStep, Ipp32f* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
8u32f_C1IR 8s32f _C1IR 16u32f _C1IR 32f _C1IR

Case 2: Masked in-place operation

IppStatus ippiAddSquare_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, const Ipp8u*
pMask, int maskStep, Ipp32f* pSrcDst, int srcDstStep, lppiSize roiSize);

Supported values for mod:

8u32f_C1IMR 8s32f_C1IMR 16u32f_C1IMR 32Ff_C1IMR

Parameters

pSrcl Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pMask Pointer to the mask image.

maskStep Distance in bytes between starts of consecutive lines in the mask
image.

pSrcDst Pointer to the destination (accumulator) image ROI.

srcDstStep Distance in bytes between starts of consecutive lines in the
accumulator image.

roiSize Size of the image ROI in pixels.

Description

The function ippiAddSquare is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function adds squared pixel values of the source image pSrc to floating-point pixel values of the accumulator
image pSrcDst as follows:

pSrcDst(x,y) = pSrcDst(x,y) + pSrc(x,y)?

Addition of the squared pixel values in case of a masked operation is performed only if the respective mask value
is nonzero; otherwise, the accumulator pixel value remains unchanged.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if any of the specified pointers is NULL.

ippStsSizeErr Indicates an error when roiSize.width or roiSize.height is
negative.

ippStsStepErr Indicates an error when srcStep, maskStep, or srcDstStep is less
than roiSize.width * <pixelSize>.

ippStsNotEvenStepErr Indicates an error condition if one of step values for floating-point

images cannot be divided by 4.

AddProduct

Adds product of pixel values of two source images to
floating-point pixel values of an accumulator image.

Syntax
Case 1: In-place operation

IppStatus ippiAddProduct_<mod>(const lIpp<srcDatatype>* pSrcl, int srclStep, const
Ipp<srcDatatype>* pSrc2, int src2Step, lpp32f* pSrcDst, int srcDstStep, IppiSize roiSize);

Supported values for mod:
8u32f_C1IR 8s32f _C1IR 16u32f _C1IR 32f _C1IR

Case 2: Masked in-place operation

IppStatus ippiAddProduct_<mod>(const lIpp<srcDatatype>* pSrcl, int srclStep, const

Ipp<srcDatatype>* pSrc2, int src2Step, const lpp8u* pMask, int maskStep, Ipp32f* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:

8u32f_C1IMR 8s32f_C1IMR 16u32f_C1IMR 32f_C1IMR

Parameters

pSrci, pSrc2 Pointers to the source images ROL.

srclStep, src2Step Distances in bytes between starts of consecutive lines in the
source images.

pMask Pointer to the mask image.

maskStep Distance in bytes between starts of consecutive lines in the mask
image.

pSrcDst Pointer to the destination (accumulator) image ROL.

srcDstStep Distance in bytes between starts of consecutive lines in the

accumulator image.

115



5 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

roiSize Size of the image ROI in pixels.

Description

The function ippiAddProduct is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function adds the product of pixel values of two source images pSrcl and pSrc2 to floating-point pixel
values of the accumulator image pSrcDst as given by:

pSrcDst(x,y) = pSrcDst(x,y) + pSrcl(x,y) * pSrc2(X,y)

The products of pixel values in case of a masked operation are added only if the respective mask value is nonzero;
otherwise, the accumulator pixel value remains unchanged.

Return Values

ippStsNoErr Indicates no error.

ippStsNul IPtrErr Indicates an error when any of the specified pointers is null.

ippStsSizeErr Indicates an error when roiSize.width or roiSize.height is
negative.

ippStsStepErr Indicates an error if src1Step, src2Step, maskStep, or srcDdstStep
is less than roiSize.width * <pixelSize>.

ippStsNotEvenStepErr Indicates an error condition if one of step values for floating-point

images cannot be divided by 4.

AddWeighted

Adds weighted pixel values of a source image to
floating-point pixel values of an accumulator image.

Syntax
Case 1: In-place operation

IppStatus ippiAddWeighted_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, lpp32f* pSrcDst,
int srcdstStep, IppiSize roiSize, lpp32f alpha);

Supported values for mod:
8u32f _C1IR 8s32F _C1IR 16u32f _C1IR 32Ff _C1IR

Case 2: Masked in-place operation

IppStatus ippiAddWeighted_<mod>(const Ipp<srcDatatype>* pSrc, int srcStep, const lpp8u*
pMask, int maskStep, Ipp32f* pSrcDst, int srcDstStep, lppiSize roiSize, Ipp32f alpha);

Supported values for mod:

8u32f_C1IMR 8s32f_C1IMR 16u32f_C1IMR 32f_C1IMR
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Case 3: Not-in-place operation

IppStatus ippiAddWeighted_32f _ClR(const lpp32f* pSrcl, int srclStep, const lpp32f* pSrc2,
int src2Step, Ipp32f* pDst, int dstStep, lIppiSize roiSize, Ipp32Ff alpha);

Parameters

pSrc Pointer to the source image ROI for the in-place operation.

pSrcl, pSrc2 Pointers to the ROI in the source images.

srcStep Distance in bytes between starts of consecutive lines in the
source image for the in-place operation.

srclStep, src2Step Distance in bytes between starts of consecutive lines in the
source images.

pMask Pointer to the mask image.

maskStep Distance in bytes between starts of consecutive lines in the mask
image.

pSrcDst Pointer to the destination (accumulator) image ROI for the
in-place operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
accumulator image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the image ROI in pixels.

alpha Weight a of the source image.

Description

The function ippiAddWeighted is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function adds pixel values of the source image pSrcl multiplied by a weight factor alpha to pixel values of
the image pSrc2 multiplied by (1-alpha) and stores result in the pDst as follows:

pDst(x,y) = pSrcl(x,y)* alpha + pSrc2(x,y)*(1- alpha).

The in-place flavors of the function adds pixel values of the source image pSrc multiplied by a weight factor
alpha to floating-point pixel values of the accumulator image pSrcDst multiplied by (1-alpha) as follows:

pSrcDst(x,y) = pSrcDst(x,y)* (1-alpha) + pSrc(x,y)*alpha

Addition of the weighted pixel values in case of a masked operation is performed only if the respective mask
value is nonzero; otherwise, the accumulator pixel value remains unchanged.

Return Values

ippStsNoErr Indicates no error.
ippStsNul IPtrErr Indicates an error when any of the specified pointers is NULL.
ippStsSizeErr Indicates an error when roiSize.width or roiSize.height is equal

to 0 or negative.
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ippStsStepErr Indicates an error when one of the step values is equal to zero,
or is less than roiSize.width * <pixelSize>.
ippStsNotEvenStepErr Indicates an error when one of step values for floating-point

images cannot be divided by 4.

Mul

Multiplies pixel values of two images.

Syntax
Case 1: Not-in-place operation on integer or complex data

IppStatus ippiMul_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const Ipp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSfs
8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSTs 16sc_AC4RSfs 32sc_AC4RSTs
8u_C4Rsfs 16u_C4RSfs 16s_C4RSfs

Case 2: Not-in-place operation on floating-point or complex data

IppStatus ippiMul_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
32f _C1R 32fc_C1R
32f C3R 32fc_C3R
32f AC4R  32fc_AC4R
32f C3R

Case 3: In-place operation on integer or complex data

IppStatus ippiMul_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype>* pSrcDst,
int srcDstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1IRSTs 16u_C1IRSTs 16s_C1IRSfTs 16sc_C1IRSfTs 32sc_C1IRSfs

8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs 16sc_C3IRSTs 32sc_C3IRSfTs
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8u_AC4IRSfs 16u_AC4IRSfs 16s_AC4I1RSTs 16sc_AC4IRSTs 32sc_AC41RSTs
8u_C4IRSfTs 16u_C4IRSfTs 16s_C4IRSTs

Case 4: In-place operation on floating-point or complex data

IppStatus ippiMul_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
32f_C1IR 332fc_C1IR
32f_C3IR 32fc_C3IR

32f_AC4IR 32fc_AC4IR

32F_C4IR

Parameters

pSrc, pSrci, pSrc2 Pointers to the source images ROL.

srcStep, srciStep, Distances in bytes between starts of consecutive lines in the

src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiMul is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function multiplies corresponding pixel values of two source image buffers and places the results in a
destination buffer. In case of operations on integer data, the resulting values are scaled by scaleFactor.

For complex data, the function processes both real and imaginary parts of pixel values.

NOTE. Step values must be positive for functions that operate on complex data.

Note that the functions with AC4 descriptor do not process alpha channelss.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if any of the pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step
values is zero or negative for functions that operate on complex
data.

MulC

Multiplies pixel values of an image by a constant.

Syntax
Case 1: Not-in-place operation on one-channel integer or complex data

IppStatus ippiMulC_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs

Case 2: Not-in-place operation on multi-channel integer or complex data

IppStatus ippiMulC_<mod>(const lIpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSfTs

8u_AC4RSfTs 16u_AC4RSfTs 16s_AC4RSTs 16sc_AC4RSfTs 32sc_AC4RSTs

IppStatus ippiMulC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[4], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4RSfs 16u_C4RSTs 16s_C4RSfTs

Case 3: Not-in-place operation on one-channel floating-point or complex data

IppStatus ippiMulC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

32f CIR  32fc_CIR
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Case 4: Not-in-place operation on multi-channel floating-point or complex data

IppStatus ippiMulC_<mod>(const lIpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

32f C3R  32fc_C3R

32Ff_AC4R  32fc_AC4R

IppStatus ippiMulC_32Ff C4R(const Ipp32f* pSrc, int srcStep, const lpp32f value[4], lpp32f*
pDst, int dstStep, lppiSize roiSize);

Case 5: In-place operation on one-channel integer or complex data

IppStatus ippiMulC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcdstStep,
IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_ClIRSTs 16u_Cl1lIRSfs 16s_ClIRSfs 16sc_C1lIRSfs 32sc_C1lIRSfs

Case 6: In-place operation on multi-channel integer or complex data

IppStatus ippiMulC_<mod>(const Ipp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcdstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3IRSTs 16u_C3IRSfs 16s_C3IRSTs 16sc_C3IRSfs 32sc_C3IRSfs

8u_AC4IRSfs 16u_AC4IRSfs 16s_AC4IRSTs 16sc_AC4IRSfTs 32sc_AC4I1RSTs

IppStatus ippiMulC_<mod>(const Ipp<datatype> value[4], Ipp<datatype>* pSrcDst, int
srcdstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4IRSfs 16u_C4IRSfs 16s C4IRSfs

Case 7: In-place operation on one-channel floating-point or complex data

IppStatus ippiMulC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcdstStep,
IppiSize roiSize);

Supported values for mod:

32f C1IR 32fc_C1IR

121



5 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

Case 8: In-place operation on multi-channel floating-point or complex data

IppStatus ippiMulC_<mod>(const lIpp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcdstStep, IppiSize roiSize);

Supported values for mod:

32f C3IR  32fc_C3IR

32F_AC4IR 32fc_AC4IR

IppStatus ippiMulC_32F _C4IR(const Ipp32F value[4], lpp32f* pSrcDst, int srcdstStep, lppiSize
roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

value The constant value to add to image pixel values (constant vector
in case of multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcdstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiMulC is declared in the ippi .h file. It operates with ROI (see Regions of Regions of Interest
in Intel IPP).

This function multiplies pixel values of an image by a constant value. For multi-channel images, pixel channel
values are multiplied by the components of a constant vector value. For complex data, the function processes
both real and imaginary parts of pixel values.

NOTE. Step values must be positive for functions that operate on complex data.

In case of operations on integer data, the resulting values are scaled by scaleFactor.

Note that the functions with AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
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ippStsNul IPtrErr Indicates an error condition if any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step
values is zero or negative for functions that operate on complex
data.

MulScale

Multiplies pixel values of two images and scales the

products.

Syntax

Case 1: Not-in-place operation

IppStatus ippiMulScale_<mod>(const lIpp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

8u_CI1R 16u_C1R
8u_C3R 16u_C3R
8u_C4R 16u_C4R

8u_AC4R  16u_AC4R

Case 2: In-place operation

IppStatus ippiMulScale_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
8u_C1IR 16u_C1IR
8u_C3IR 16u_C3IR
8u_C4IR 16u_C4IR

8u_AC4IR  16u_AC4IR

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROL.

srcStep, srciStep, Distances in bytes between starts of consecutive lines in the
src2Step source images.

pDst Pointer to the destination image ROI.

123



5 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiMulScale is declared in the ippi.h file. It operates with ROI (see Regions of Regions of
Interest in Intel IPP).

This function multiplies corresponding pixel values of two input buffers and scales the products using the following
formula:

dst_pixel = srcl_pixel * src2_pixel / max_val,

where srcl_pixel and src2_pixel are pixel values of the source buffers, dst_pixel is the resultant pixel
value, and max_val is the maximum value of the pixel data range (see Table “Image Data Types and Ranges”
for details). The function is implemented for 8-bit and 16-bit unsigned data types only.

Note that the functions with AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if any of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative.

MulCScale

Multiplies pixel values of an image by a constant and
scales the products.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiMulCScale_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R
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Case 2: Not-in-place operation on multi-channel data

IppStatus ippiMulCScale_<mod>(const Ipp<datatype>* pSrc, int srcStep, const Ipp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:
8u_C3R 16u_C3R

8u_AC4R  16u_AC4R

IppStatus ippiMulCScale_<mod>(const lIpp<datatype>* pSrc, int srcStep, const Ipp<datatype>
value[4], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_C4R 16u_C4R

Case 3: In-place operation on one-channel data

IppStatus ippiMulCScale_<mod>(lpp<datatype> value, const lpp<datatype>* pSrcDst, int
srcDstStep, lIppiSize roiSize);

Supported values for mod:
8u_C1IR 16u_C1IR

Case 4: In-place operation on multi-channel data

IppStatus ippiMulCScale_<mod>(const Ipp<datatype> value[3], const Ipp<datatype>* pSrcDst,
int srcDstStep, lIppiSize roiSize);

Supported values for mod:
8u_C3IR 16u_C3IR

8u_AC4IR  16u_AC4IR

IppStatus ippiMulCScale_<mod>(const Ipp<datatype> value[4], const Ipp<datatype>* pSrcDst,
int srcDstStep, lIppiSize roiSize);

Supported values for mod:

8u_C4IR  16u_C4IR

Parameters
pSrc Pointer to the source image ROL.
srcStep Distance in bytes between starts of consecutive lines in the

source image.
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value The constant value to multiply each pixel value in a source image
(constant vector in case of 3- or four-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiMulCScale is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function multiplies pixel values in the input buffer by a constant value and scales the products using the
following formula:

dst_pixel = src_pixel * value / max_val,

where src_pixel is a pixel values of the source buffer, dst_pixel is the resultant pixel value, and max_val is
the maximum value of the pixel data range (see Table “Image Data Types and Ranges” for details).

The function is implemented for 8-bit and 16-bit unsigned data types only. It can be used to multiply pixel values
by a number between 0 and 1.

Note that the functions with AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr ndicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if the roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative.

Example

The code example below shows how to use the function ippiMulCScale_8u_CI1R.
void func_mulcscale()

IppiSize ROl = {8,4};
IppiSize ROI2 = {5,4};
Ipp8u src[8*4];
Ipp8u dst[8*4];
Ipp8u v = 100;

ippiSet_8u_C1R(100,src,8,R0l1);
ippiSet_8u_C1R(0,dst,8,R0l);
ippiMulCScale_8u_C1R(src,8,v,dst,8,R012);
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Result:

srcl dst
100 100 100 100 100 100 100 100 3939393939000
100 100 100 100 100 100 100 100 3939393939000
100 100 100 100 100 100 100 100 3939393939000
100 100 100 100 100 100 100 100 3939393939000
Sub

Subtracts pixel values of two images.

Syntax
Case 1: Not-in-place operation on integer or complex data

IppStatus ippiSub_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod

8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSTs
8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSTs 16sc_AC4RSfs 32sc_AC4RSTs
8u_C4Rsfs 16u_C4RSfs 16s_C4RSfs

Case 2: Not-in-place operation on floating-point or complex data

IppStatus ippiSub_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
32f_C1R 32fc_C1R
32f C3R 32fc_C3R
32f AC4R  32fc_AC4R
32f C4R

Case 3: In-place operation on integer or complex data

IppStatus ippiSub_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1IRSTs 16u_C1IRSTs 16s_C1IRSfTs 16sc_C1IRSfTs 32sc_C1IRSfs

127



5 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs 16sc_C3IRSTs 32sc_C3IRSfTs
8u_AC4IRSTs 16u_AC4IRSTs 16s_AC4I1RSTs 16sc_AC4IRSTs 32sc_AC4I1RSfs
8u_C4IRSfTs 16u_C4IRSfTs 16s_C4IRSfs

Case 4: In-place operation on floating-point or complex data

IppStatus ippiSub_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, lIppiSize roiSize);

Supported values for mod:
32f_C1IR 32fc_C1IR
32F _C3IR 32fc_C3IR

32f_AC4IR 32fc_ACA4IR

32F _C4IR

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROI.

srcStep, srclStep, Distances in bytes between starts of consecutive lines in the

src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiSub is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function subtracts pixel values of the source buffer pSrcl from the corresponding pixel values of the buffer
pSrc2 and places the result in the destination buffer pDst. For in-place operations, the values in pSrc are
subtracted from the values in pSrcDst and the results are placed into pSrcDst. For complex data, the function
processes both real and imaginary parts of pixel values.

NOTE. Step values must be positive for functions that operate on complex data.

In case of operations on integer data, the resulting values are scaled by scaleFactor.
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Note that the functions with AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.
ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative for functions that operate on complex

data.

SubC

Subtracts a constant from pixel values of an image.

Syntax
Case 1: Not-in-place operation on one-channel integer or complex data

IppStatus ippiSubC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs

Case 2: Not-in-place operation on multi-channel integer or complex data

IppStatus ippiSubC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, lppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RsSfs

8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSfTs 16sc_AC4RSTs 32sc_AC4RSfTs

IppStatus ippiSubC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[4], lIpp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_CARSfs 16u_C4RSfs 16s_C4RSfs
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Case 3: Not-in-place operation on one-channel floating-point or complex data

IppStatus ippiSubC_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
32f C1R 32fc_C1R

Case 4: Not-in-place operation on multi-channel floating-point or complex data

IppStatus ippiSubC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

32f _C3R 32fc_C3R

32F_AC4R 32fc_AC4R

IppStatus ippiSubC_32Ff C4R(const Ipp32f* pSrc, int srcStep, const lpp32f value[4], lpp32f*
pDst, int dstStep, lppiSize roiSize);

Case 5: In-place operation on one-channel integer or complex data

IppStatus ippiSubC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_ClIRSTs 16u_Cl1lIRSfs 16s_ClIRSfs 16sc_C1lIRSfs 32sc_C1IRSfs

Case 6: In-place operation on multi-channel integer or complex data

IppStatus ippiSubC_<mod>(const Ipp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C3IRSTs 16u_C3IRSfTs 16s_C3IRSfTs 16sc_C3IRSfTs 32sc_C3IRSTs

8u_AC4IRSfs 16u_AC4IRSfs 16s_AC4I1RSTs 16sc_AC4IRSfTs 32sc_AC4I1RSTs

IppStatus ippiSubC_<mod>(const lIpp<datatype> value[4], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C4IRSTs 16u_C4IRSTs 16s_C4I1RSfTs
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Case 7: In-place operation on one-channel floating-point or complex data

IppStatus ippiSubC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
32F _C1IR 32fc_C1IR

Case 8: In-place operation on multi-channel floating-point or complex data

IppStatus ippiSubC_<mod>(const Ipp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:

32f_C3IR 32fc_C3IR

32f_AC4IR 2fc_AC4IR

IppStatus ippiSubC_32F _C4I1R(const Ipp32f value[4], 1pp32Ff* pSrcDst, int srcDstStep, lppiSize
roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

value The constant value to subtract from each pixel value in a source
image (constant vector in case of multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiSubC is declared in the ippi -h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function changes image intensity by subtracting the constant value from pixel values of an image buffer.
For multi-channel images, the components of a constant vector value are subtracted from pixel channel values.
For complex data, the function processes both real and imaginary parts of pixel values.

NOTE. Step values must be positive for functions that operate on complex data.
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In case of operations on integer data, the resulting values are scaled by scaleFactor.

Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step
values is zero or negative for functions that operate on complex
data.

Div

Divides pixel values of an image by pixel values of
another image.

Syntax
Case 1: Not-in-place operation on integer or complex data

IppStatus ippiDiv_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSfs
8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSfTs 16sc_AC4RSfs 32sc_AC4RSTs
8u_C4RSTs 16u_C4RSfs 16s_C4RSfs

Case 2: Not-in-place operation on floating-point or complex data

IppStatus ippiDiv_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
32f_C1IR 32fc_CIR
32f_C3R 32fc_C3R
32F AC4R  32fc_AC4R

32f C4R
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Case 3: In-place operation on integer or complex data

IppStatus ippiDiv_<mod>(const lpp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1lIRSTs 16u_Cl1lIRSTs 16s_C1IRSTs 16sc_ClIRSTs 32sc_C1IRSfTs
8u_C3IRSfTs 16u_C3IRSfs 16s_C3IRSfs 16sc_C3IRSfTs 32sc_C3IRSfs
8u_AC4IRSTs 16u_AC4IRSfTs 16s_AC4I1RSfTs 16sc_AC4IRSfTs 32sc_AC4I1RSTs
8u_C4I1RSTs 16u_C41RSTs 16s_C4I1RSfTs

Case 4: In-place operation on floating-point or complex data

IppStatus ippiDiv_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
32f _C1IR 32fc_C1IR
32f C3IR 32fc_C3IR

32F _AC4IR  32fc_AC4IR

32F C4IR

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROI.

srcStep, srciStep, Distances in bytes between starts of consecutive lines in the

src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiDiv is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).
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This function divides pixel values of the source buffer pSrc2 by the corresponding pixel values of the buffer
pSrcl and places the result in a destination buffer pDst. For in-place operations, the values in pSrcDst are
divided by the values in pSrc and placed into pSrcDst. For complex data, the function processes both real and
imaginary parts of pixel values. In case of operations on integer data, the resulting values are scaled by
scaleFactor and rounded (not truncated). When the function encounters a zero divisor value, the execution is
not interrupted. The function returns the warning message and corresponding result value (see appendix A
“Handling of Special Cases” for more information).

Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step
values is zero or negative.

ippStsDivByZero Indicates a warning that a divisor value is zero. The function

execution is continued.

Example

The code example below illustrates how the function ippiDiv can be used.

IppStatus div32f( void ) {
Ipp32f a[4*3], b[4*3];
IppiSize roi = {2,2};
int i;
for( 1=0; i<4*3; ++i ) a[i] = b[i] = (float)i;
return ippiDiv_32f _C1IR( a, 4*sizeof(lpp32f), b,
) 4*sizeof(Ipp32f), roi );

The destination image b contains
-1.#IND +1.000 +2.000 +3.000

+1.000 +1.000 +6.000 +7.000
+8.000 +9.000 +10.00 +11.00

Console output:

-- warning in div32f:
(6) Zero value(s) of divisor in the function Div
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Div_Round

Divides pixel values of an image by pixel values of
another image with different rounding modes.

Syntax
Case 1: Not-in-place operation on integer data

IppStatus ippiDiv_Round_<mod>(const lIpp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, IppRoundMode
rndMode, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs
8u_C3RSfs 16u_C3RSfTs 16s_C3RSfTs
8u_AC4RSTs 16u_AC4RSfTs 16s_AC4RSfs
8u_C4RSfs 16u_C4RSfs 16s_C4RSfs

Case 2: In-place operation on integer data

IppStatus ippiDiv_Round_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>*
pSrcDst, int srcDstStep, lppiSize roiSize, IppRoundMode rndMode, int scaleFactor);

Supported values for mod:
8u_C1IRSfTs 16u_C1IRSfs 16s_C1IRSfs
8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs
8u_AC4IRSTs 16u_AC4IRSTs  16s_AC4IRSTs

8u_C4IRSTs 16u_C4IRSTs 16s_C4IRSfs

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROI.

srcStep, srclStep, Distances in bytes between starts of consecutive lines in the source

src2Step images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the destination
image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the source and

destination image for the in-place operation.
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roiSize Size of the source and destination ROI in pixels.
roundMode Rounding mode, the following values are possible:
ippRndZero specifies that floating-point values are
truncated toward zero,
ippRndNear specifies that floating-point values are

rounded to the nearest even integer when
the fractional part equals 0.5; otherwise
they are rounded to the nearest integer,

ippRndFinancial specifies that floating-point values are
rounded down to the nearest integer
when the fractional part is less than 0.5,
or rounded up to the nearest integer if
the fractional part is equal or greater than
0.5.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiDiv_Round is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function divides pixel values of the source buffer pSrc2 by the corresponding pixel values of the buffer
pSrcl and places the result in a destination buffer pDst. For in-place operations, the values in pSrcDst are
divided by the values in pSrc and placed into pSrcDst. The resulting values are scaled by scaleFactor and
rounded using the rounding method specified by the parameter roundMode. When the function encounters a
zero divisor value, the execution is not interrupted. The function returns the warning message and corresponding
result value (see appendix A “Handling of Special Cases” for more information).

Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNullPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or negative
value.

ippStsStepErr Indicates an error condition if any of the specified buffer step values is
zero or negative.

ippStsDivByZero Indicates a warning that a divisor value is zero. The function execution
is continued.

ippStsStsRoundModeNotSupportedErr Indicates an error condition if the roundMode has an illegal value.
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DivC

Divides pixel values of an image by a constant.

Syntax
Case 1: Not-in-place operation on one-channel integer or complex data

IppStatus ippiDivC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs 16sc_C1RSfs 32sc_C1RSfs

Case 2: Not-in-place operation on multi-channel integer or complex data

IppStatus ippiDivC_<mod>(const Ipp<datatype>* pSrc, int srcStep, const Ipp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs 16sc_C3RSfs 32sc_C3RSfTs

8u_AC4RSTs 16u_AC4RSTs 16s_AC4RSTs 16sc_AC4RSfTs 32sc_AC4RSTs

IppStatus ippiDivC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[4], Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4RSfs 16u C4RSfs 16s CARSfTs

Case 3: Not-in-place operation on one-channel floating-point or complex data

IppStatus ippiDivC_<mod>(const lpp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
32f _CI1R 32fc_C1R

Case 4: Not-in-place operation on multi-channel floating-point or complex data

IppStatus ippiDivC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

32f_C3R 32fc_C3R

32f AC4R  32fc_AC4R
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IppStatus ippiDivC_32F C4R(const Ipp32f* pSrc, int srcStep, const lpp32f value[4], lpp32f*
pDst, int dstStep, lppiSize roiSize);

Case 5: In-place operation on one-channel integer or complex data

IppStatus ippiDivC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1IRSTs 16u_C1lIRSTs 16s_C1lIRSTs 16sc_ClIRSfs 32sc_C1lIRSfs

Case 6: In-place operation on multi-channel integer or complex data

IppStatus ippiDivC_<mod>(const lIpp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C3IRSTs 16u_C3IRSTs 16s_C3IRSTs 16sc_C3IRSTs 32sc_C3IRSfTs

8u_AC4IRSTs 16u_AC4IRSTs 16s_AC4IRSTs 16sc_AC41RSTs 32sc_AC4I1RSTs

IppStatus ippiDivC_<mod>(const lIpp<datatype> value[4], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C4IRSTs 16u C4IRSfs 16s C4IRSfs

Case 7: In-place operation on one-channel floating-point or complex data

IppStatus ippiDivC_<mod>(lpp<datatype> value, Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
32f C1IR 32fc_C1IR

Case 8: In-place operation on multi-channel floating-point or complex data

IppStatus ippiDivC_<mod>(const Ipp<datatype> value[3], Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:

32f C3IR  32fc_C3IR

32F _AC4IR 32fc_AC4IR

IppStatus ippiDivC_32F _C4I1R(const Ipp32f value[4], 1pp32Ff* pSrcDst, int srcDstStep, lppiSize
roiSize);
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Parameters

pSrc
srcStep

value

pDst
dstStep

pSrcDst
srcDstStep

roiSize
scaleFactor

Description

The function ippiDiv

Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the
source image.

The constant value to divide each pixel value in a source buffer
(constant vector in case of 3- or four-channel images).

Pointer to the destination image ROI.

Distance in bytes between starts of consecutive lines in the
destination image.

Pointer to the source and destination image ROI for the in-place
operation.

Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

Size of the source and destination ROI in pixels.
Scale factor (see InInteger Result Scaling).

is declared in the ippi -h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function changes image intensity by dividing pixel values of an image buffer by the constant value. For

multi-channel images, pixel channel values are divided by the components of a constant vector value. For

complex data, the function processes both real and imaginary parts of pixel values. In case of operations on
integer data, the resulting values are scaled by scaleFactor and rounded (not truncated).

When the divisor value is zero, the function execution is aborted and the ippStsDivByZeroErr error status is
set. Note that in the alpha channel case (AC4), the alpha channels are not processed.

Return Values

ippStsNoOErr
ippStsNullPtrErr
ippStsSizeErr

ippStsStepErr

ippStsDivByZeroErr

Indicates no error. Any other value indicates an error or a warning.
Indicates an error condition if one of the specified pointers is NULL.

Indicates an error condition if roiSize has a field with zero or

negative value.

Indicates an error condition if srcStep, dstStep, orsrcDstStep

has a zero or negative value.
Indicates an error condition if the divisor value is zero.
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Abs

Computes absolute pixel values of a source image and
places them into the destination image.

Syntax

Case 1: Not-in-place operation

IppStatus ippiAbs_<mod>(const lIpp<datatype>* pSrc, int srcStep, lIpp<datatype>* pDst,
dstStep, IppiSize roiSize);

Supported values for mod:

16s_CIR  32f CIR
16s C3R  32F C3R
16s_C4R  32F_C4R

16s_AC4R  32F_AC4R

Case 2: In-place operation

IppStatus ippiAbs_<mod>(lIpp<datatype>* pSrcDst, int srcDstStep, lIppiSize roiSize);

Supported values for mod:

16s_C1IR  32f C1IR
16s _C3IR  32f C3IR
16s_C4IR  32F_C4IR

16s_AC4IR 32f_AC4IR

Parameters

pSrc
srcStep

pDst
dstStep

pSrcDst
srcDstStep

roiSize
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Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the
source image.

Pointer to the destination image ROI.

Distance in bytes between starts of consecutive lines in the
destination image.

Pointer to the source and destination image ROI for the in-place
operation.

Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

Size of the source and destination ROI in pixels.
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Description
The function ippiAbs is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function takes the absolute value of each channel in each pixel of the source image ROI and places the
result into a destination image ROI. It operates on signed data only. Note that the functions with the AC4 descriptor
do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.

AbsDiff

Calculates absolute difference between two images.

Syntax

IppStatus ippiAbsDiff_<mod>(const lpp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R 32f C1R
8u_C3R

Parameters

pSrcl Pointer to the first source image.

srclStep Distance in bytes between starts of consecutive lines in the first
source image.

pSrc2 Pointer to second source image.

src2Step Distance in bytes between starts of consecutive lines in the
second source image.

pDst Pointer to the destination image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the image ROI in pixels.

Description

The function ippiAbsDiff is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function calculates the absolute pixel-wise difference between two images by the formula:
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pDst(x,y) = abs(pSrcl(x,y) - pSrc2(x,y)).

Return Values

ippStsNoErr Indicates no error.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error when srclStep, src2Step or dstStep is less
than roiSize.width * <pixelSize>.

ippStsNotEvenStepErr Indicates an error condition if one of step values for floating-point

images cannot be divided by 4.

AbsDiffC

Calculates absolute difference between image and scalar
value.

Syntax

IppStatus ippiAbsDiIffC_<mod>(const lIpp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst,
int dstStep, IppiSize roiSize, int value);

Supported values for mod:
8u_C1R 16u_Ci1R

IppStatus ippiAbsDiffC_32F _ClR(const lpp32f* pSrc, int srcStep, Ipp32f* pDst, int dstStep,
IppiSize roiSize, Ipp32f value);

Parameters

pSrc Pointer to the source image.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the image ROI in pixels.

value Scalar value used to decrement each element of the source
image.

Description

The function ippiAbsDi ffC is declared in the ippcv.h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function calculates the absolute pixel-wise difference between the source image pSrc and the scalar value
by the formula:
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pDst(x,y) = abs(pSrc(x,y) - value.

The function clips the value to the range [0, 255] for the 8u data type, and to the range [0, 65535] for the 16u
data type.

Return Values

ippStsNoErr Indicates no error.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error when srcStep or dstStep is less than
roiSize._width * <pixelSize>.

ippStsNotEvenStepErr Indicates an error condition if one of step values for floating-point

images cannot be divided by 4.

Sqr

Squares pixel values of an image and writes them into
the destination image.

Syntax
Case 1: Not-in-place operation on integer data

IppStatus ippiSqgr_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pDst, int
dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1RSfs 16u_Cl1RSfs 16s_C1RSfs
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs
8u_C4RSfs 16u_C4RSfs 16s_C4RSfs
8u_AC4RSTs 16u_AC4ARSTs 16s_AC4RSfs

Case 2: Not-in-place operation on floating-point data

IppStatus ippiSgr_<mod>(const Ipp32f* pSrc, int srcStep, Ipp32f* pDst, int dstStep, lppiSize
roiSize);

Supported values for mod:
32f_C1R
32f_C3R
32f_C4R

32f_AC4R
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Case 3: In-place operation on integer data

IppStatus ippiSqr_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lppiSize roiSize, int
scaleFactor);

Supported values for mod:
8u_C1IRSfs 16u_ClIRSfs 16s_C1IRSfs
8u_C3IRSfs 16u_C3IRSfs 16s_C3IRSfs
8u_C4IRSfs 16u _C4IRSfs 16s_C4RISTs
8u_ACAIRSfs 16u AC4IRSfs 16s_AC4IRSfs
Case 4: In-place operation on floating-point data

IppStatus ippiSqr_<mod>(lpp32f* pSrcDst, int srcDstStep, lppiSize roiSize);

Supported values for mod:

32f C1IR
32F C3IR
32Ff _C4IR
32f _AC4IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the
source image.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the
destination image.
pSrcDst Pointer to the source and destination image ROI for the in-place
operation.
srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.
roiSize Size of the source and destination ROI in pixels.
scaleFactor Scale factor (see Integer Result Scaling).
Description

The function ippiSqr is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function squares pixel values of the source image ROI and writes them to the destination image ROI. The
function flavors operating on integer data apply fixed scaling defined by scaleFactor to the internally computed
values, and saturate the results before writing them to the destination image ROI.
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Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates an error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.

Sqrt

Computes square roots of pixel values of a source image
and writes them into the destination image.

Syntax
Case 1: Not-in-place operation on integer data

IppStatus ippiSgrt_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst, int
dstStep, IppiSize roiSize, int scaleFactor);

Supported values for mod:

8u_C1RSfs 16u_C1RSfs 16s_C1RSfs
8u_C3RSfs 16u_C3RSfs 16s_C3RSfs
8uU_AC4RSTs 16u_AC4ARSfs 16s_ACARSfs

Case 2: Not-in-place operation on floating-point data

IppStatus ippiSqgrt_<mod>(const lpp32f* pSrc, int srcStep, lpp32f* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:
32f CIR
32f C3R
32f_AC4R

Case 3: In-place operation on integer data

IppStatus ippiSqrt_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lIppiSize roiSize, int
scaleFactor);

Supported values for mod:

8u_C1IRSTs 16u_Cl1IRSfs 16s_ClIRSTs

8u_C3IRSfs 16u_C3IRSfs 16s_C3IRSfTs
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8u_ACA4IRSFs 16u_ACAIRSFs 16s ACAIRSFs

Case 4: In-place operation on floating-point data

IppStatus ippiSqgrt_<mod>(lpp32f* pSrcDst, int srcDstStep, lppiSize roiSize);

Supported values for mod:

32f C1IR
32f _C3IR
32f _C4IR

32F_AC4IR

Parameters

pSrc
srcStep

pDst
dstStep

pSrcDst
srcDstStep

roiSize
scaleFactor

Description

The function ippiSqrt is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function computes square roots of pixel values of the source image ROI and writes them into the destination
image ROI. The function flavors operating on integer data apply fixed scaling defined by scaleFactor to the

internally computed values, and saturate the results before writing them to the destination image ROI. If a source
pixel value is negative, the function issues a warning and continues execution with the corresponding result value

Pointer to the source image ROI.

Distance in bytes between starts of consecutive lines in the
source image.

Pointer to the destination image ROI.

Distance in bytes between starts of consecutive lines in the
destination image.

Pointer to the source and destination image ROI for the in-place
operation.

Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

Size of the source and destination ROI in pixels.
Scale factor (see Integer Result Scaling).

(see appendix A “Handling of Special Cases” for more information ).

Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr
ippStsNullPtrErr
ippStsSizeErr
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ippStsSqrtNegArg Indicates a warning that a source pixel has a negative value.

Ln

Computes the natural logarithm of pixel values in a
source image and writes the results into the destination
image.

Syntax
Case 1: Not-in-place operation on integer data

IppStatus ippiLn_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>* pDst, int
dstStep, lIppiSize roiSize, int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u_C1RSfs 16s_C1RSfs
8u_C3RSfs 16u_C3RSTs 16s_C3RSfTs

Case 2: Not-in-place operation on floating-point data

IppStatus ippilLn_<mod>(const Ipp32F* pSrc, int srcStep, Ipp32f* pDst, int dstStep, lIppiSize
roiSize);

Supported values for mod:
32F CI1R
32f_C3R

Case 3: In-place operation on integer data

IppStatus ippiLn_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lppiSize roiSize, int
scaleFactor);

Supported values for mod:

8u_C1lIRSTs 16u_C1lIRSTs 16s_C1IRSTs

8u_C3IRSTs 16u_C3IRSfTs 16s_C3IRSfTs

Case 4: In-place operation on floating-point data
IppStatus ippiLn_<mod>(l1pp32F* pSrcDst, int srcDstStep, lIppiSize roiSize);
Supported values for mod:

32F_C1IR

32f C3IR
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Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

scaleFactor Scale factor (see Integer Result Scaling).

Description

The function ippiLn is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function computes natural logarithms of pixel values of the source image ROI and writes the resultant values
to the destination image ROI. The function flavors operating on integer data apply fixed scaling defined by
scaleFactor to the internally computed values, and saturate the results before writing them to the destination
image ROL.

If a source pixel value is zero or negative, the function issues a corresponding warning and continues execution
with the corresponding result value (see appendix A “Handling of Special Cases” for more information).

When several inputs have zero or negative value, the status code returned by the function corresponds to the
first encountered case as illustrated in the code example below.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep,dstStep, or srcDstStep
has a zero or negative value.

ippStsLnZeroArg Indicates a warning that a source pixel has a zero value.

ippStsLnNegArg dicates a warning that a source pixel has a negative value.

Example

The code example below shows how to use Ln function.

IppStatus In( void ) {
Ipp32f img[8*8];
IppiSize roi = { 8, 8 };
IppStatus st;
ippiSet_32f C1R( (float)IPP_E, img, 8*4, roi );
ing[0] = -0;
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img[1] = -1;
st = ippiLn_32f ClIR( img, 8*sizeof(lpp32f), roi );
printf( "%f %f %f\n", img[0], img[1], img[2] );
return st;

}

Output values:
-1.#INFOO -1.#INDOO 1.000000

Status value and message:
(7) Zero value(s) of argument in the Ln function

Exp

Computes the exponential of pixel values in a source
image and writes the results into the destination image.

Syntax
Case 1: Not-in-place operation on integer data

IppStatus ippiExp_<mod>(const lpp<datatype>* pSrc, int srcStep, Ipp<datatype>* pDst, int
dstStep, lIppiSize , int scaleFactor);

Supported values for mod:
8u_C1RSfs 16u C1RSfs 16s C1RSfs
8u_C3RSfs 16u C3RSfs 16s C3RSfs

Case 2: Not-in-place operation on floating-point data

IppStatus ippiExp_<mod>(const Ipp32f* pSrc, int srcStep, Ipp32f* pDst, int dstStep, IppiSize
roiSize);

Supported values for mod:
32f_C1R
32F _C3R

Case 3: In-place operation on integer data

IppStatus ippiExp_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lIppiSize roiSize, int
scaleFactor);

Supported values for mod:

8u_C1IRSfs 16u_ClIRSfs 16s_ClIRSfs

8u_C3IRSFs 16u_C3IRSfs 16s C3IRSfs
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Case 4: In-place operation on floating-point data
IppStatus ippiExp_<mod>(lpp32f* pSrcDst, int srcDstStep, lppiSize roiSize);

Supported values for mod:

32F C1IR
32f C3IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the
source image.
pDst Pointer to the destination image ROI.
dstStep Distance in bytes between starts of consecutive lines in the
destination image.
pSrcDst Pointer to the source and destination image ROI for the in-place
operation.
srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.
roiSize Size of the source and destination ROI in pixels.
scaleFactor Scale factor (see Integer Result Scaling).
Description

The function ippiEXxp is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function computes e to the power of pixel values of the source image ROI and writes the resultant values
into the destination image ROI. The function flavors operating on integer data apply fixed scaling defined by
scaleFactor to the internally computed values, and saturate the results before writing them to the destination
image ROI.

When the overflow occurs, the resultant value is determined in accordance with the data type (see appendix A
“Handling of Special Cases” for more information).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.
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Complement

Converts negative number from the complement to direct

code.

Syntax

IppStatus ippiComplement_32s_ClIR(Ipp32s* pSrcDst, int srcDstStep, lIppiSize roiSize);

Parameters

pSrcDst Pointer to the source and destination image ROI.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiComplement is declared in the ippi.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts a negative integer number from the complement to direct code reserving the sign in the
most significant bit.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error.

ippStsNul IPtrErr Indicates an error condition if the pSrcDst pointer is NULL.

ippStsStepErr Indicates an error condition if srcDstStep has a zero or negative
value.

ippStsStrideErr Indicates an error condition if srcDstStep is less than the image
width.

DotProd

Computes the dot product of pixel values of two source

images.

Syntax

Case 1: Operation on one-channel integer data

IppStatus ippiDotProd_<mod>(const lIpp<srcDatatype>* pSrcl, int srclStep, const
Ipp<srcDatatype>* pSrc2, int src2Step, IppiSize roiSize, lpp64f* pDp);

Supported values for mod:

8u64f_C1R 8s64f_C1R 16u64f_C1R 16s64F_C1R 32u64fF_C1R 32s64F_C1R
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Case 2: Operation on three-channel integer data

IppStatus ippiDotProd_<mod>(const lIpp<srcDatatype>* pSrcl, int srclStep, const
Ipp<srcDatatype>* pSrc2, int src2Step, lppiSize roiSize, Ipp64f* pDp[3]);

Supported values for mod:
8u64f C3R 8s64f C3R 16u64f C3R 16s64f C3R 32u64f_C3R 32s64f C3R

Case 3: Operation on four-channel integer data

IppStatus ippiDotProd_<mod>(const lIpp<srcDatatype>* pSrcl, int srclStep, const
Ipp<srcDatatype>* pSrc2, int src2Step, lppiSize roiSize, lpp64f* pDp[4]);

Supported values for mod:

8u64f_C4R 8s64F_C4R 16u64f_C4R 16s64F_C4R 32u64F_C4R 32s64F_C4R

8u64f_AC4R 8s64T_AC4R 16u64f_AC4R 16s64T_AC4R 32u64f_AC4R 32s64f_AC4R

Case 4: Operation on floating-point data

IppStatus ippiDotProd_32f64Ff ClR(const Ipp32f* pSrcl, int srclStep, const lpp32f* pSrc2,
int src2Step, lIppiSize roiSize, lpp64f* pDp, IppHintAlgorithm hint);

IppStatus ippiDotProd_32Ff64F C3R(const Ipp32f* pSrcl, int srclStep, const lpp32f* pSrc2,
int src2Step, lIppiSize roiSize, lpp64f* pDp[3], IppHintAlgorithm hint);

IppStatus ippiDotProd_32f64F _C4R(const Ipp32f* pSrcl, int srclStep, const lpp32f* pSrc2,
int src2Step, lIppiSize roiSize, lpp64f* pDp[4], IppHintAlgorithm hint);

IppStatus ippiDotProd_32f64f AC4R(const lpp32f* pSrcl, int srclStep, const lpp32f* pSrc2,
int src2Step, lIppiSize roiSize, lpp64f* pDp[4], IppHintAlgorithm hint);

Parameters

pSrcil, pSrc2 Pointer to the ROI in the source images.

srclStep, src2Step Distance in bytes between starts of consecutive lines in the
source images.

pDp Pointer to the dot product or to the array containing the
computed dot products for multi-channel images.

hint Option to select the algorithmic implementation of the function,
see Table “Hint Arguments for Image Moment Functions”.

Description

The function ippiDotProd is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function computes the dot product of pixel values of two source images pSrcl and pSrc2 using algorithm
indicated by the hint argument (see Table “Hint Arguments for Image Moment Functions”) and stores the result
in pDp. In case of multi-channel images, the dot product is computed for each channel separately and stored in
the array pDp.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if one of the step values has zero or

negative value.

DotProdCol

Calculates the dot product of taps vector and columns
of the specified set of rows.

Syntax

IppStatus ippiDotProdCol _32f L2(const Ipp32f* const ppSrcRow[], const lpp32f* pTaps, int
tapsLen, I1pp32f* pDst, int width);

IppStatus ippiDotProdCol _64f L2(const Ipp64f* const ppSrcRow[], const lpp64f* pTaps, int
tapsLen, lpp64f* pDst, int width);

Parameters

ppSrcRow Pointer to the set of rows.

pTaps Pointer to the taps vector.

tapsLen Length of taps vector, is equal to the number of rows.
pDst Pointer to the destination row.

width Width of the source and destination rows.

Description

The function ippiDotProdCol is declared in the ippi.h file.

This function calculates the dot product of taps vector pTaps and columns of the specified set of the rows
ppSrcRow. It is useful for external vertical filtering pipeline implementation.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if width is less than or equal to 0.

Logical Operations

Functions described in this section perform bitwise operations on pixel values. The operations include logical
AND, NOT, inclusive OR, exclusive OR, and bit shifts.
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And

Performs a bitwise AND operation between corresponding
pixels of two images.

Syntax
Case 1: Not-in-place operation

IppStatus ippiAnd_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:
8u_C1R 16u_C1R 32s Ci1R
8u_C3R 16u_C3R  32s_C3R
8u_C4R 16u_C4R 32s_C4R
8u_AC4R 16u_AC4R 32s_AC4R

Case 2: In-place operation

IppStatus ippiAnd_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
8u_C1lIR 6u_ClIR 32s_C1lIR
8u_C3IR 16u_C3IR 32s_C3IR
8u_C4IR 16u_C4IR 32s_C4IR

8u_AC4IR 16u_AC4IR 32s_AC4IR

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROL.

srcStep, srciStep, Distances in bytes between starts of consecutive lines in the

src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination imager for the in-place operation.

roiSize Size of the source and destination ROI in pixels.
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Description
The function ippiAnd is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise AND operation between the values of corresponding pixels of two source image
ROIs, and writes the result into a destination image ROI.

Note that the functions with the AC4 descriptor do not process alpha channelss.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative.

AndC

Performs a bitwise AND operation of each pixel with a
constant.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiAndC_<mod>(const lIpp<datatype>* pSrc, int srcStep, lIpp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
8u_CI1R 16u_C1R 32s _CI1R

Case 2: Not-in-place operation on multi-channel data

IppStatus ippiAndC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C3R 16u_C3R 32s_C3R

8u_AC4R 16u_AC4R 32s_AC4R

IppStatus ippiAndC_<mod>(const lIpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[4], lpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C4R 16u_C4R 32s_C4R
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Case 3: In-place operation on one-channel data

IppStatus ippiAndC_<mod>(lpp<datatype> value, const lpp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
8u_C1IR 16u_C1IR 32s C1IR

Case 4: In-place operation on multi-channel data

IppStatus ippiAndC_<mod>(const Ipp<datatype> value[3], const Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:
8u_C3IR 16u_C3IR 32s_C3IR

8u_AC4IR 16u_AC4IR 32s_AC4IR

IppStatus ippiAndC_<mod>(const Ipp<datatype> value[4], const Ipp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:

8u_AC4IR 16u_AC4IR 32s_AC4IR
Parameters
pSrc Pointer to the source image ROIL.
srcStep Distance in bytes between starts of consecutive lines in the
source image.
value The constant value to perform the bitwise AND operation on

each pixel of the source image ROI (constant vector in case of
multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image buffer for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiAndC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise AND operation between each pixel value of a source image ROI and constant
value.
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Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.

Or

Performs bitwise inclusive OR operation between pixels
of two source buffers.

Syntax
Case 1: Not-in-place operation

IppStatus ippiOr_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R 32s_CIR
8u_C3R 16u_C3R 32s_C3R
8u_C4R 16u_C4R 32s_C4R
8u_AC4R 16u_AC4R 32s_AC4R

Case 2: In-place operation

IppStatus ippiOr_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:

8u_C1IR 16u_C1IR 32s_C1IR
8u_C3IR 16u_C3IR 32s_C3IR
8u_C4IR 16u_C4IR 32s _C4IR
8u_AC4IR 16u_AC4IR 32s_AC4IR
Parameters
pSrc, pSrci, pSrc2 Pointers to the source images ROI.
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srcStep, srclStep, Distances in bytes between starts of consecutive lines in the

src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiOr is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise inclusive OR operation between the values of corresponding pixels of two source
image ROIs, and writes the result into a destination image ROI. Note that the functions with the AC4 descriptor
do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative.

Example

The code example below show how to use the function ippiOr_8u_CI1R.
void func_or()

IppiSize SrclROl = {8,4};
IppiSize Src2ROl = {8,4};
IppiSize DstROl = {5,4};
Ipp8u srcl[8*4];
Ipp8u src2[8*4];
Ipp8u dst[8*4];

ippiSet_8u_C1R(0,dest,8,SrclR0l);
ippiSet_8u_C1R(5,srcl,8,SrclR0l);
ippiSet_8u_C1R(6,src2,8,Src2rR0l);
ippiOr_8u_C1R(srcl,8,src2,8,dst,8,DstROl);

}

Result:

srcl src2 dst
05 05 05 05 05 05 05 05 06 06 06 06 06 06 06 06 07 07 07 07 07 00 00 00
05 05 05 05 05 05 05 05 06 06 06 06 06 06 06 06 07 07 07 07 07 00 00 00
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05 05 05 05 05 05 05 05 06 06 06 06 06 06 06 06 07 07 07 07 07 00 00 00
05 05 05 05 05 05 05 05 06 06 06 06 06 06 06 06 07 07 07 07 07 00 00 0O

OorC

Performs a bitwise inclusive OR operation between each
pixel of a buffer and a constant.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiOrC_<mod>(const Ipp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_CI1R 16u_C1R 32s_C1R

Case 2: Not-in-place operation on multi-channel data

IppStatus ippiOrC_<mod>(const Ipp<datatype>* pSrc, int srcStep, const Ipp<datatype>
value[3], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_C3R 16u_C3R  32s_C3R

8u_AC4R 16u_AC4R 32s_AC4R

IppStatus ippiOrC_<mod>(const Ipp<datatype>* pSrc, int srcStep, const Ipp<datatype>
value[4], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_C4R 16u_C4R  32s_C4R

Case 3: In-place operation on one-channel data

IppStatus ippiOrC_<mod>(lpp<datatype> value, const lIpp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:

8u_C1IR 16u_ClIR 32s C1IR
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Case 4: In-place operation on multi-channel data

IppStatus ippiOrC_<mod>(const Ipp<datatype> value[3], const lIpp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod:
8u_C3IR 16u_C3IR 32s C3IR

8u_AC41R 16u_AC4IR 32s_AC4IR

IppStatus ippiOrC_<mod>(const Ipp<datatype> value[4], const lIpp<datatype>* pSrcDst, int
srcDstStep, lppiSize roiSize);

Supported values for mod:

8u_C4IR 16u_C4IR 32s_C4IR
Parameters
pSrc Pointer to the source image ROL.
srcStep Distance in bytes between starts of consecutive lines in the
source image.
value The constant value to perform the bitwise OR operation on each

pixel of the source image (constant vector in case of
multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function i1ppiOrC is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise inclusive OR operation between each pixel value of a source image ROI and
constant value.

Note that the functions with the AC4 descriptor do not process alpha channels.
Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
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ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.
ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.

Xor

Performs bitwise exclusive OR operation between pixels
of two source buffers.

Syntax
Case 1: Not-in-place operation

IppStatus ippiXor_<mod>(const Ipp<datatype>* pSrcl, int srclStep, const lpp<datatype>*
pSrc2, int src2Step, Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:
8u_C1R 16u_C1R  32s_CIR
8u_C3R 16u_C3R  32s_C3R
8u_C4R 16u_C4R  32s C4R
8u_AC4R 16u_AC4R 32s_AC4R

Case 2: In-place operation

IppStatus ippiXor_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>* pSrcDst,
int srcDstStep, IppiSize roiSize);

Supported values for mod:
8u_C1IR 16u_Cl1lIR 32s_C1IR
8u_C3IR 16u_C3IR 32s_C3IR
8u_C4IR 16u_C41R 32s_C4IR

8u_AC4IR 16u_AC4IR 32s_ACAIR

Parameters

pSrc, pSrcl, pSrc2 Pointers to the source images ROI.

srcStep, srclStep, Distances in bytes between starts of consecutive lines in the
src2Step source images.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the

destination image.
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pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiXor is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise exclusive OR operation between the values of corresponding pixels of two source
image ROIs, and writes the result into a destination image ROI.

Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if any of the specified buffer step

values is zero or negative.

XorC

Performs a bitwise exclusive OR operation between each
pixel of a buffer and a constant.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiXorC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp<datatype> value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_CI1R 16u_C1R  32s_CIR

Case 2: Not-in-place operation on multi-channel data

IppStatus ippiXorC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[3], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u C3R  16u_C3R 32s C3R

8u_AC4R 16u_AC4R 32s_AC4R
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IppStatus ippiXorC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp<datatype>
value[4], lIpp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_C4R 16u_C4R  32s_C4R

Case 3: In-place operation on one-channel data

IppStatus ippiXorC_<mod>(lpp<datatype> value, const Ipp<datatype>* pSrcDst, int srcDstStep,

IppiSize roiSize);

Supported values for mod:
8u_C1IR 16u_ClIR 32s_C1IR

Case 4: In-place operation on multi-channel data

IppStatus ippiXorC_<mod>(const lIpp<datatype> value[3], const Ipp<datatype>* pSrcDst,
srcDstStep, lIppiSize roiSize);

Supported values for mod:
8u_C3IR 16u_C3IR 32s_C3IR

8u_AC41R 16u_AC4IR 32s_AC4IR

IppStatus ippiXorC_<mod>(const lIpp<datatype> value[4], const Ipp<datatype>* pSrcDst,
srcDstStep, IppiSize roiSize);

Supported values for mod:

8u_C4IR 16u_C4IR 32s_C4IR

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

value The constant value to perform the bitwise XOR operation on
each pixel of the source image ROI (constant vector in case of
multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the

source and destination image for the in-place operation.

int

int
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roiSize Size of the source and destination ROI in pixels.

Description
The function ippiXorC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel IPP).

This function performs a bitwise exclusive OR operation between each pixel value of a source image ROI and
constant value.

Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.

Not

Performs a bitwise NOT operation on each pixel of a
source buffer.

Syntax
Case 1: Not-in-place operation

IppStatus ippiNot_<mod>(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep, lIppiSize
roiSize);

Supported values for mod:
8u_C1R
8u_C3R
8u_C4R
8u_AC4R
Case 2: In-place operation
IppStatus ippiNot_<mod>(lpp8u* pSrcDst, int srcDstStep, lIppiSize roiSize);
Supported values for mod:
8u_C1IR
8u_C3IR

8u_C4IR
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8u_AC4IR

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiNot is declared in the ippi.h file. It operates with ROI (see Regions of Interest in Intel IPP).
This function performs a bitwise NOT operation on each pixel value of a source image ROI.

Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.

RShiftC

Shifts bits in pixel values to the right.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiRShiftC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp32u value,
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C1R 8s_CIR 16u_C1R 16s_C1R 32s_CIR
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Case 2: Not-in-place operation on multi-channel data

IppStatus ippiRShiftC_<mod>(const lIpp<datatype>* pSrc, int srcStep, const lpp32u value[3],
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C3R 8s_C3R 16u_C3R 16s_C3R 32s_C3R

8u_AC4R 8s_AC4R 16u_AC4R 16s_AC4R 32s_AC4R

IppStatus ippiRShiftC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp32u value[4],
Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:
8u_C4R 8s_C4R 16u_C4R 16s_C4R 32s_C4R

Case 3: In-place operation on one-channel data

IppStatus ippiRShiftC_<mod>(1pp32u value, lIpp<datatype>* pSrcDst, int srcDstStep, lppiSize
roiSize);

Supported values for mod:
8u_C1IR 8s_C1IR 16u_C1IR 16s_C1IR 32s_C1IR

Case 4: In-place operation on multi-channel data

IppStatus 1ppiRShiftC_<mod>(const Ipp32u value[3], Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
8u_C3IR 8s_C3IR 16u_C3IR 16s_C3IR 32s_C3IR

8u_AC4IR 8s_AC4IR 16u_AC4IR 16s_AC4IR 32s_AC4IR

IppStatus ippiRShiftC_<mod>(const Ipp32u value[4], lIpp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:

8u_C4IR 8s_C4IR 16u_C4IR 16s_C4IR 32s_C4IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the

source image.
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value The number of bits to shift (constant vector in case of
multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiRShiftC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function decreases the intensity of pixels in the source image ROI by shifting the bits in each pixel value by
value bits to the right. The positions vacated after shifting the bits are filled with the sign bit. In case of
multi-channel data, each color channel can have its own shift value. This operation is equivalent to dividing the
pixel values by a constant power of 2.

Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, or srcDstStep

has a zero or negative value.

LShiftC

Shifts bits in pixel values to the left.

Syntax
Case 1: Not-in-place operation on one-channel data

IppStatus ippiLShiftC_<mod>(const lIpp<datatype>* pSrc, int srcStep, Ipp32u value,
Ipp<datatype>* pDst, int dstStep, lppiSize roiSize);

Supported values for mod:

8u_C1R 16u_C1R 32s_CIR
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Case 2: Not-in-place operation on multi-channel data

IppStatus ippiLShiftC_<mod>(const Ipp<datatype>* pSrc, int srcStep, const lpp32u value[3],
Ipp<datatype>* pDst, int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_C3R 16u_C3R 32s_C3R

8u_AC4R 16u_AC4R 32s_AC4R

IppStatus ippiLShiftC_<mod>(const lpp<datatype>* pSrc, int srcStep, const lpp32u value[4],
Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod:
8u_C4R 16u_C4R 32s_C4R

Case 3: In-place operation on one-channel data

IppStatus ippilLShiftC_<mod>(1pp32u value, lIpp<datatype>* pSrcDst, int srcDstStep, lppiSize
roiSize);

Supported values for mod:
8u_C1IR 16u_C1IR 32s _C1IR

Case 4: In-place operation on multi-channel data

IppStatus ippiLShiftC_<mod>(const Ipp32u value[3], Ipp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:
8u_C3IR 16u_C3IR 32s_C3IR

8u_AC4IR 16u_AC4IR 32s_AC4IR

IppStatus ippiLShiftC_<mod>(const Ipp32u value[4], lIpp<datatype>* pSrcDst, int srcDstStep,
IppiSize roiSize);

Supported values for mod:

8u_C4IR 16u_C4IR 32s_C4IR
Parameters
pSrc Pointer to the source image ROI.
srcStep Distance in bytes between starts of consecutive lines in the

source image.
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value The number of bits to shift (constant vector in case of
multi-channel images).

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI for the in-place
operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiLShiftC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function changes the intensity of pixels in the source image ROI by shifting the bits in each pixel value by
value bits to the left. In case of multi-channel data, each color channel can have its own shift value. The positions
vacated after shifting the bits are filled with zeros. Values obtained as a result of left shift operations are not
saturated. To get saturated values, use multiplication functions instead.

Note that the functions with the AC4 descriptor do not process alpha channels.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with zero or
negative value.

ippStsStepErr Indicates an error condition if srcStep, dstStep, orsrcDstStep

has a zero or negative value.

Example

The code example below illustrates the use of left shift function.

IppStatus Ishift( void ) {
Ipp8u |mg[8*8] ={ 1 Ox7F OxFE };
IppiSize roi = { 8,
IppStatus st = |pp|LSh|ftC 8u_C1lIR( 1, img, 8, roi );
printf( "%02x %02x %02x\n", img[0], |mg[1] img[2] );
return st;

}

Output values:
02 fe fc
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Alpha Composition

The Intel IPP provides functions that composite two image buffers using either the opacity (alpha) channel in
the images or provided alpha values.

These functions operate on image buffers with 8-bit or 16-bit data in RGB or RGBA format. In all compositing
operations a resultant pixel in destination buffer pDst is created by overlaying a pixel from the foreground image
buffer pSrcl over a pixel from the background image buffer pSrc2. The supported types of images combining
by using alpha values are listed in the table below.

Types of Image Composing Operations

Type Output Pixel Description in Imaging

Terms
Color Components Alpha value

OVER 0 *A+(1- 0y)* ag*B o+ (1-0))* ag A occludes B

IN o *A*ag %0 A within B. A acts as a matte for
B. A shows only where B is
visible.

ouT o *A*(1-0p) o, *(1-ag) A outside B. NOT-B acts as a

matte for A. A shows only
where B is not visible.

ATOP o *A*ag+(1- ay)* ag*B o *og+(1- ay)* ag Combination of (A IN B) and (B
OUT A). B is both back-ground
and matte for A.

XOR O *¥A*(1-0p)+(1- a,)* ag*B o *(1-0p)+(1- 0p)* ag Combination of (A OUT B) and
(B OUT A). A and B mutually
exclude each other.

PLUS o, *A+0g*B ap+0g Blend without precedence

In the formulas above, the input image buffers are denoted as A and B for simplicity. The Greek letter a with
subscripts denotes the normalized (scaled) alpha value in the range 0 to 1. It is related to the integer alpha
value alpha as:

a = alpha /7 max_val
where max_val is 255 for 8-bit or 65535 for 16-bit unsigned pixel data.

For the ippiAlphaComp function that operates on 4-channel RGBA buffers only, a, andog are the normalized
alpha values of the two input image buffers, respectively.

For the ippiAlphaCompC function, a, andogare the normalized constant alpha values that are passed as parameters
to the function.

Note that in formulas for computing the resultant color channel values, A and B stand for the pixel color components
of the respective input image buffers.
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To save a significant amount of computation for some of the alpha compositing operations, use functions Al -
phaPremul , AlphaPremulC for pre-multiplying color channel values by the alpha values. This reduces the

number of multiplications required in the compositing operations, which is especially efficient for repeated
compositing of an image.

The type of composition operation that is performed by the function AlphaComp and AlphaCompC is specified by
the parameter alphaType, the table below lists its possible values.

Possible Values of alphaType Parameter

Operation types Parameter Value
OVER ippAlphaOver ippAlphaOverPremul
IN ippAlphaln ippAlphalnPremul
ouT ippAlphalut ippAlphaOutPremul
ATOP ippAlphaATop ippAlphaATopPremul
XOR ippAlphaXor ippAlphaXorPremul
PLUS ippAlphaPlus ippAlphaPlusPremul
AlphaComp

Combines two images using alpha (opacity) values of
both images.

Syntax

IppStatus ippiAlphaComp_<mod>(const lIpp<datatype>* pSrcl, int srclStep, const Ipp<datatype>*
pSrc2, int src2Step, lIpp<datatype>* pDst, int dstStep, lIppiSize roiSize, IppiAlphaType
alphaType);

Supported values for mod:
I@1ACIR_328 ACIR 32s ACIR 32f ACIR
BR ACAR_3R8 ACAR 32s ACAR 32f_ACAR
IppStatus ippiAlphaComp_<mod>(const Ipp<datatype>* constpSrcl[4], int srclStep, const

Ipp<datatype>* const pSrc2[4], int src2Step, lIpp<datatype>* const pDst[4], int dstStep,
IppiSize roiSize, IppiAlphaType alphaType);

Supported values for mod:

8u_AP4R 16u_AP4R
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Parameters

pSrcl, pSrc2

srclStep, src2Step

pDst

dstStep

roiSize
alphaType

Description

The function ippiAlphaComp is declared in the ippi -h file. It operates with ROI (see Regions of Interest in Intel

IPP).

This function performs an image compositing operation on RGBA images using alpha values of both images. The
compositing is done by overlaying pixels (r,, ga,ba, <4) from the foreground image pSrcl with pixels (rg,gg,bg,

<) from the background image pSrc2 to produce pixels (r¢,9c,be, <c) in the resultant image pDst. The alpha

Pointers to the source image ROI for pixel-order data. An array
of pointers to ROI in the separate source color planes in case
of planar data.

Distances in bytes between starts of consecutive lines in the
source images.

Pointer to the destination image ROI for pixel-order data. An
array of pointers to ROI in the separate destination color planes
in case of planar data.

Distance in bytes between starts of consecutive lines in the
destination image.

Size of the source and destination ROI in pixels.

The composition type to perform. See Table “Possible Values of
the Parameter alphaType” for the type value and description.

values are assumed to be normalized to the range [0..1].

The type of the compositing operation is indicated by the alphaType parameter. Use Table “Possible Values of
the Parameter alphaType” to choose a valid alphaType value depending on the required composition type. For
example, the resulting pixel color components for the OVER operation (see Table “Types of Image Composing

Operations”) are computed as
rc=sp *rp +(1-s))* <3 *rg
Oc = Sa *0gp +(1 - <)% <g *gg

be = <p * by +(1 - <0)* <5 *bg

follows:

The resulting (normalized) alpha value is computed as

Sc=sp H(1-s53)* s

This function can be used for unsigned pixel data only.

Return Values

ippStsNoErr
ippStsNullPtrErr
ippStsSizeErr
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Indicates no error. Any other value indicates an error or a warning.
Indicates an error condition if one of the specified pointers is NULL.
Indicates an error condition if roiSize has a field with zero or

negative value.
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AlphaCompC

Combines two images using constant alpha values.

Syntax

IppStatus ippiAlphaCompC_<mod>(const lIpp<datatype>* pSrcl, int srclStep, Ipp<datatype>
alphal, const lpp<datatype>* pSrc2, int src2Step, lIpp<datatype> alpha2, Ipp<datatype>*
pDst, int dstStep, lppiSize roiSize, IppiAlphaType alphaType);

Supported values for mod:
8u_C1R 8u_C3R 8u_C4R 8u_AC4R
16u CIR 16u C3R 16u C4AR 16u ACAR
8s_CI1R
16s CIR
32u CIR
32s CIR

32f CIR

IppStatus ippiAlphaCompC_<mod>(const lIpp<datatype>* constpSrcl[4], int srclStep,
Ipp<datatype> alphal, const lpp<datatype>* const pSrc2[4], int src2Step, lIpp<datatype>
alpha2, Ipp<datatype>* const pDst[4], int dstStep, lIppiSize roiSize, IppiAlphaType
alphaType);

Supported values for mod:

8u_AP4R  16u_AP4R

Parameters

pSrcl, pSrc2 Pointers to the source image ROI for pixel-order data. An array
of pointers to ROI in the separate source color planes in case
of planar data.

srclStep, src2Step Distances in bytes between starts of consecutive lines in the
source images.

pDst Pointer to the destination image ROI for pixel-order data. An
array of pointers to ROI in the separate destination color planes
in case of planar data.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

alphal, alpha2 Constant alpha values to use for the compositing operation.
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alphaType The composition type to perform. See Table “Possible Values of
the Parameter alphaType” for the type value and description.
Description

The function ippiAlphaCompC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function performs an image compositing operation on one-channel image buffers, three-channel RGB and
four-channel RGBA image buffers and on planar images, using constant alpha values alphal and alpha2. These
values are passed to the function as parameters.

The compositing is done by overlaying pixels from the foreground image ROI pSrcl with pixels from the
background image ROI pSrc2 to produce pixels in the resultant image ROI pDst. The alpha values are normalized
to the range [0..1].

The type of the compositing operation is indicated by the alphaType parameter. Use Table “Possible Values of
the Parameter alphaType” to choose a valid alphaType value depending on the required composition type. For
example, the resulting pixel color components for the OVER operation (see Table “Types of Image Composing
Operations”) are computed as follows:

re=s;y*r,+(1-s59)* 55 *rg

Oc = 51 ¥ ga +(1 - 51)* 5, *gg

be = =1 * by +(1 - s9)* <, *bg

where <, <, are the normalised alpha values alphal, alpha2.
This function can be used for unsigned pixel data only.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.

Example

The code example below shows how to use alpha composition function.

IppStatus acomp( void ) {
Ipp8u imga[8*8], imgb[8*8], imgc[8*8];
IppiSize roi = { 8, 8 };
IppStatus st;
ippilmageRamp_8u_C1R( imga, 8, roi, 0, 1, ippAxsHorizontal );
ippilmageRamp_8u_C1R( imgb, 8, roi, 0, 2, ippAxsHorizontal );
st = ippiAlphaCompC_8u_CI1R( imga, 8, 255/3, imgb, 8, 255, imgc, 8, roi, ippAlphaOver );
printf( "over: a=%d,A=255/3; b=%d,B=255; c=%d //
c=a*A+b*(1-A)*B\n", imga[6], imgb[6], imgc[6] );
return st;
}
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Output
over: a=6,A=255/3; b=12,B=255; c=10 // c=a*A+b*B*(1-A)

AlphaPremul

Pre-multiplies pixel values of an image by its alpha
values.

Syntax
Case 1: Not-in-place operation

IppStatus ippiAlphaPremul_<mod>(const Ipp<datatype>* pSrc, int srcStep, lpp<datatype>*
pDst, int dstStep, lppiSize roiSize);

Supported values for mod:
8u_AC4R 16u_AC4R
IppStatus ippiAlphaPremul_<mod>(const lIpp<datatype>* const pSrc[4], int srcStep,

Ipp<datatype>* const pDst[4], int dstStep, IppiSize roiSize);

Supported values for mod:
8u_AP4R 16u_AP4R

Case 2: In-place operation
IppStatus ippiAlphaPremul_<mod>(lpp<datatype>* pSrcDst, int srcDstStep, lppiSize roiSize);

Supported values for mod:
8u_AC4IR  16u_AC4IR
IppStatus ippiAlphaPremul _<mod>(lpp<datatype>* const pSrcDst[4], int srcDstStep, lIppiSize

roiSize);

Supported values for mod:

8u_AP4IR  16u_AP4IR

Parameters

pSrc Pointer to the source image ROI for pixel-order data. An array
of pointers to ROI in the separate source color planes in case
of planar data.

srcStep Distance in bytes between starts of consecutive lines in the
source image.
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pDst Pointer to the destination image ROI for pixel-order data. An
array of pointers to ROI in the separate destination color planes
in case of planar data.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.
pSrcDst Pointer to the source and destination buffer or an array of

pointers to separate source and destination color planes for the
in-place operation.

srcDstStep Distance in bytes between starts of consecutive lines in the

source and destination image for the in-place operation.
roiSize Size of the source and destination ROI in pixels.
Description

The function ippiAlphaPremul is declared in the ippi.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts a RGBA source image (pixel order or planar) to the pre-multiplied alpha form. If (r,g,b,a)
are the red, green, blue, and alpha values of a pixel, then new pixel values are (r* <, g*<, b*<, a) after execution

of this function. Here < is the pixel normalized alpha value in the range 0 to 1.

The function ippiAlphaPremul can be used for unsigned pixel data only.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.

AlphaPremuiC

Pre-multiplies pixel values of an image using constant
alpha (opacity) values.

Syntax
Case 1: Not-in-place operation

IppStatus ippiAlphaPremulC_<mod>(const Ipp<datatype>* pSrc, int srcStep, lIpp<datatype>
alpha, Ipp<datatype>* pDst, int dstStep, IppiSize roiSize);

Supported values for mod :

8u_C1R 16u_C1R
8u_C3R 16u_C3R
8u_C4R 16u_C4R
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8u_AC4R  16u_AC4R

IppStatus ippiAlphaPremulC_<mod>(const Ipp<datatype>* const pSrc[4], int srcStep,
Ipp<datatype> alpha, Ipp<datatype>* const pDst[4], int dstStep, IppiSize roiSize);

Supported values for mod :
8u_AP4R 16u_AP4R

Case 2: In-place operation

IppStatus ippiAlphaPremulC_<mod>(lIpp<datatype> alpha, lpp<datatype>* pSrcDst, int
srcDstStep, IppiSize roiSize);

Supported values for mod :
8u_C1IR 16u_C1IR
8u_C3IR 16u_C3IR
8u_C4IR 16u_C4IR

8u_AC4IR  16u_AC4IR

IppStatus ippiAlphaPremulC_<mod>(lpp<datatype> alpha, lpp<datatype>* const pSrcDst[4],
int srcDstStep, IppiSize roiSize);

Supported values for mod :

8u_AP41R  16u_AP4IR

Parameters

pSrc Pointer to the source image ROI for pixel-order data. An array
of pointers to ROI in the separate source color planes in case
of planar data.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI for pixel-order data. An
array of pointers to separate ROI in the destination color planes
in case of planar data.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

pSrcDst Pointer to the source and destination image ROI or an array of

pointers to ROI in the separate source and destination color
planes for the in-place operation.

srcDstStep Distance in bytes between starts of consecutive lines in the
source and destination image for the in-place operation.
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roiSize Size of the source and destination ROI in pixels.
alpha Global alpha value used for pre-multiplying pixel values.
Description

The function ippiAlphaPremulC is declared in the ippi .h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts either a one-, three-, four-channel image or planar RGBA image to the pre-multiplied
alpha form, using the global alpha value alpha. For one-, three-, four-channel image buffers, pixel values in

each channel are multiplied by <; for RGBA (pixel order and planar) images with (r,g,b,a) pixel values, new pixel

values are (r*<, g*<, b*<, alpha) after execution of this function. Here < is the normalized alpha value in the
range 0 to 1.

The function ippiAlphaPremulC can be used for unsigned pixel data only.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if one of the specified pointers is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with zero or

negative value.
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Image Color Conversion

This chapter describes the Intel® IPP image processing functions that perform different types of image color
conversion. The Intel IPP software supports the following image color conversions:

Color models conversion
Conversion from color to gray scale and vice versa
Different types of format conversion:

from pixel-order to planar format and vice versa
changing number of channels or planes
changing sampling format

altering order of samples or planes

Gamma correction

Reduction from high bit resolution color to low bit resolution color
Intensity transformation using lookup tables

Color twist

Color keying

All Intel IPP color conversion functions perform point operations on pixels of the source image. For a given
destination pixel, the resultant channel values are computed using channel values of the corresponding source
pixel only, and not involving any neighborhood pixels. Thus, the rectangular region of interest (ROI, see Regions
of Interest in Intel IPP) used in function operations may extend to the size of the whole image.

The table below lists the Intel IPP color space conversion functions.

Color Conversion Functions

Function Base Name Description

Color Model Conversion

RGBToYUV, YUVTORGB Convert RGB image to and from YUV color model.
RGBToYUV422, YUV422ToRGB Convert RGB image to and from 4:2:2 YUV image.
RGB565ToYUV422 Converts a 16-bit RGB image to the 4:2:2 YUV image
RGBToYUV420, YUV420ToRGB Convert RGB images to and from 4:0:0 YUV image.
BGRToYUV420 Converts a BGR image to the 4:2:0 YUV image.
YUV420ToBGR Converts a 4:2:0 YUV image to BGR image.
RGB565ToYUV420 Converts a 16-bit RGB image to the 4:2:0 YUV image
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Function Base Name

Description

YUV420ToRGB565, YUV420ToRGBS55,
YUV420ToRGB444

YUV420ToRGB565Di ther,
YUV420ToRGB555D1 ther,
YUV420ToRGB444Dither
BGR565ToYUV420, BGR555ToYUV420

YUV420ToBGR565, YUV420ToBGRS55,
YUV420ToBGR444

YUV420ToBGR565D1 ther, YUV420ToB-
GR555Dither, YUV420ToBGR444Dither

RGBToYCbCr

YCbCrToRGB

YCbCrToBGR

YCbCrToBGR_709CSC

YCbCrToRGB565, YCbCrToRGB555, YCbCr-
ToRGB444

YCbCrToRGB565Dither, YCbhCr-
ToRGB555Dither, YCbCrToRGB444Dither

YCbCrToBGR565, YCbCrToBGR555, YCbCr-
ToBGR444

YCbCrToBGR565Dither, YCbCrToB-
GR555Dither, YCbCrToBGR444Dither

RGBToYCbCr422
YCbCr422ToRGB
RGBToYCrCb422
YCrCb422ToRGB

BGRToYCbCr422

YCbCr422ToBGR

BGR565ToYCbCr422, BGR555ToYCbCr422
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Convert a 4:2:0 YUV image to the 16-bit RGB image.

Convert a 4:2:0 YUV image to the 16-bit RGB image with
dithering.

Convert a 16-bit BGR image to the 4:2:0 YUV image.
Convert a 4:2:0 YUV image to the 16-bit BGR image.
Convert a 4:2:0 YUV image to the 16-bit BGR image with
dithering.

Converts RGB images to the YCbCr color model.
Converts RGB images from the YCbCr color model.
Converts a YCbCr image to the BGR color model.

Converts a YCbCr image to the BGR image for ITU-R BT.709
signal.

Convert a YCbCr image to the 16-bit per pixel RGB image.
Convert a YCbCr image to the 16-bit per pixel RGB image with
dithering.

Convert a YCbCr image to the 16-bit per pixel BGR image.
Convert a YCbCr image to the 16-bit per pixel BGR image with
dithering.

Converts an RGB image to a 4:2:2 YCbCr image.

Converts an RGB image to from a 4:2:2 YCbCr image.
Converts an RGB image to a 4:2:2 YCrCb image.

Converts an RGB image from a 4:2:2 YCrCb image.

Converts a 24-bit per pixel BGR image to a 16-bit per pixel YCbCr
image.

Converts a 16-bit per pixel YCbCr image to a 24-bit per pixel BGR
image.

Convert a 16-bit per pixel BGR image to a 16-bit per pixel YCbCr
image.
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Function Base Name

Description

RGBToCbYCr422, RGBToCbYCr422Gamma

CbYCr422ToRGB

BGRToCbYCr422

BGRToCbYCr422_ 709HDTV
CbYCr422ToBGR
CbYCr422ToBGR_709HDTV
YCbCr422ToRGB565, YCbCr422ToRGB555,
YCbCr422ToRGB444
YCbCr422ToRGB565Dither,
YCbCr422ToRGB555Dither,

YCbCr422ToRGB444Dither

YCbCr422ToBGR565, YCbCr422ToBGR555,
YCbCr422ToBGR444

YCbCr422ToBGR565Dither, YCbCr422To-
BGR555Dither, YCbCr422ToB-
GR444Dither

RGBToYCbCr420

YCbCr420ToRGB

YCbCr420ToRGB565, YCbCr420ToRGB555,
YCbCr420ToRGB444
YCbCr420ToRGB565Dither,
YCbCr420ToRGB555Dither,
YCbCr420ToRGB444Dither

RGBToYCrCh420

YCrCbh420ToRGB

BGRToYCbCr420

Convert RGB images to and from a 4:2:2 CbYCr image.

Converts 16-bit per pixel CbYCr image to 24-bit per pixel RGB
image.

Converts a 32-bit per pixel BGR image to a 16-bit per pixel CbYCr
image.

Converts a BGR image to a 16-bit per pixel CbYCr image for an
ITU-R BT.709 HDTV signal.

Converts a 16-bit per pixel CbYCr image to a four channel BGR
image.

Converts a 16-bit per pixel CbYCr image to a BGR image for an
ITU-R BT.709 HDTV signal.

Convert a 16-bit per pixel YCbCr image that has 4:2:2 sampling
format to a 16-bit per pixel RGB image.

Convert a 16-bit per pixel YCbCr image that has 4:2:2 sampling
format to a 16-bit per pixel RGB image with dithering.

Convert a 16-bit per pixel YCbCr image that has 4:2:2 sampling
format to a 16-bit per pixel BGR image.

Convert a 16-bit per pixel YCbCr image that has 4:2:2 sampling
format to a 16-bit per pixel BGR image with dithering.

Converts RGB images to a YCbCr color model with 4:2:0 sampling
format.

Converts RGB images from a YCbCr color model with 4:2:0
sampling format.

Convert a YCbCr image that has 4:2:0 sampling format to a 16-bit
per pixel RGB image.

Convert a YCbCr image that has 4:2:0 sampling format to a 16-bit
per pixel RGB image with dithering.

Converts an RGB image to a YCrCb image with the 4:2:0
sampling.

Converts a YCrCb image with the 4:2:0 sampling to an RGB
image.

Converts a BGR image to a YCbCr image with 4:2:0 sampling
format.
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Function Base Name

Description

BGRToYCbCr420_709CSC

BGRToYCbCr420_709HDTV

BGRToYCrCb420_709CSC

YCbCr420ToBGR

YCbCr420ToBGR_709CSC

YCbCr420ToBGR_709HDTV

BGR565ToYCbCr420, BGR555ToYCbCr420

YCbCr420ToBGR565, YCbCr420ToBGR555,

YCbCr420ToBGR444

YCbCr420ToBGR565Dither, YCbCr420To-
BGR555Dither, YCbCr420ToB-
GR444Dither

BGRToYCrCb420

BGR565ToYCrCb420, BGR555ToYCrCb420

BGRToYCbCr411

YCbCr411ToBGR

BGR565ToYCbCr411, BGR555ToYCbCr411

YCbCr411ToBGR565, YCbCr411ToBGR555

RGBToXYZ, XYZToRGB
RGBToLUV, LUVTORGB
BGRToLab, LabToBGR

RGBToYCC, YCCToRGB
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Converts a BGR image to a YCbCr image with 4:2:0 sampling for
an ITU-R BT.709 CSC signal.

Converts a BGR image to a YCbCr image with 4:2:0 sampling for
an ITU-R BT.709 HDTV signal.

Converts a BGR image to a YCrCb image with 4:2:0 sampling for
an ITU-R BT.709 signal.

Converts a YCbCr image with 4:2:0 sampling format to the RGB
color model.

Converts a YCbCr image with 4:2:0 sampling to a BGR image for
an ITU-R BT.709 CSC signal.

Converts a YCbCr image with 4:2:0 sampling to a BGR image for
an ITU-R BT.709 HDTV signal.

Convert a 16-bit per pixel BGR image to a YCbCr image that has
4:2:0 sampling format.

Convert a YCbCr image with 4:2:0 sampling format to a 16-bit
per pixel BGR image.

Convert a YCbCr image with 4:2:0 sampling format to a 16-bit
per pixel BGR image with dithering.

Converts a BGR image to a YCrCb image with 4:2:0 sampling
format.

Convert a 16-bit per pixel BGR image to a YCrCb image with the
4:2:0 sampling format.

Converts a BGR image to a YCbCr planar image that has the 4:1:1
sampling format.

Converts a YCbCr image with the 4:1:1 sampling format to the
RGB color model.

Convert a 16-bit per pixel BGR image to a YCbCr image that has
the 4:1:1 sampling format.

Convert a YCbCr image that has the 4:1:1 sampling format to a
16-bit per pixel BGR image.

Convert RGB images to and from the XYZ color model
Convert RGB images to and from the CIE LUV color model.
Convert BGR images to and from the CIE Lab color model.

Convert RGB images to and from the YCC color model.
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Function Base Name

Description

RGBToOHLS, HLSToORGB
BGRTOHLS

HLSToBGR

RGBToHSV, HSVTORGB
RGBToYCoCg, YCoCgToRGB
BGRToYCoCg
SBGRToYCoCg
YCoCgToBGR
YCoCgToSBGR
BGRToYCoCg_Rev
SBGRToYCoCg_Rev
YCoCgToBGR_Rev
YCoCgToSBGR_Rev

Color - Gray Scale Conversion

RGBToGray

ColorToGray

CFATORGB

DemosaicAHD

Format Conversion
RGBTORGB565, BGRTOBGR565
RGB565TORGB, BGR565TOBGR
YCbCr422
YCbCr422ToYCrCh422
YCbCr422ToCbYCr422

YCbCr422ToYCbCr420

Convert RGB images to and from the HLS color model.
Converts BGR images to the HLS color model.

Converts HLS images to the BGR color model.

Convert RGB images to and from the HSV color model.
Convert RGB images to and from the YCoCg color model.
Converts a 24-bit BGR image to the YCoCg color model.
Converts a 48-bit BGR image to the YCoCg color model.
Converts a YCoCg image to the 24-bit BGR image.
Converts a YCoCg image to the 48-bit BGR image.
Converts a 24-bit BGR image to the YCoCg-R color model.
Converts a 48-bit BGR image to the YCoCg-R color model.
Converts a YCoCg-R image to the 24-bit BGR image.

Converts a YCoCg-R image to the 48-bit BGR image.

Converts an RGB image to gray scale using fixed transform
coefficients.

Converts an RGB image to gray scale using custom transform

coefficients.

Restores an RGB image from a gray-scale CFA image

Restores an RGB image from a gray-scale CFA image using the

AHD algorithm.

Convert a 24-bit per pixel image to a 16-bit image.
Convert a 16-bit per pixel image to a 24-bit image.
Converts a 4:2:2 YCbCr image.

Converts a 4:2:2 YCbCr image to a 4:2:2 YCrCb image.
Converts a 4:2:2 YCbCr image to a 4:2:2 CbYCr image.

Converts a 4:2:2 YCbCr image to a 4:2:0 YCbCr image.
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Function Base Name

Description

YCbCr422To420_Interlace

YCbCr422ToYCrChb420

YCbCr422ToYCbCr411

YCrCb422ToYCbCr422

YCrCb422ToYCbCr420

YCrCh422ToYCbCr411

CbYCr422ToYCbCr422

CbYCr422ToYCbCr420

CbYCr422ToYCbCr420_Interlace

CbYCr422ToYCrCh420

CbYCr422ToYCbCr411

YCbCr420

YCbCr420ToYCbCr422

YCbCr420ToYCbCr422_Filter

YCbCr420To422_Interlace

YCbCr420ToCbYCr422

YCbCr420ToCbYCr422_Interlace

YCbCr420ToYCrCb420

YCbCr420ToYCrCbh420_Filter

YCbCr420ToYCbCr411

YCrCb420ToYCbCr422

YCrCb420ToYCbCr422_Filter

YCrCb420ToCbYCr422
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Converts an interlaced YCbCr image from the 4:2:2 sampling
format to the 4:2:0 format.

Converts a 4:2:2 YCbCr image to a 4:2:0 YCrCb image.
Converts a 4:2:2 YCbCr image to a 4:1:1 YCbCr image.
Converts a 4:2:2 YCrCb image to a 4:2:2 YCbCr image.
Converts a 4:2:2 YCrCb image to a 4:2:0 YCbCr image.
Converts a 4:2:2 YCrCb image to a 4:1:1 YCbCr image.
Converts a 4:2:2 CbYCr image to a 4:2:2 YCbCr image.
Converts a 4:2:2 CbYCr image to a 4:2:0 YCbCr image.

Converts an interlaced 4:2:2 CbYCr image to a 4:2:0 YCbCr
image.

Converts a 4:2:2 CbYCr image to a 4:2:0 YCrCb image.
Converts a 4:2:2 CbYCr image to a 4:1:1 YCbCr image.
Converts a 4:2:0 YCbCr image.

Converts a 4:2:0 YCbCr image to a 4:2:2 YCbCr image.

Converts a 4:2:0 YCbCr image to a 4:2:2 YCbCr image with
additional filtering.

Converts an interlaced 4:2:0 YCbCr image to a 4:2:2 YCbCr
image.

Converts a 4:2:0 YCbCr image to a 4:2:2 CbYCr image.

Converts an interlaced 4:2:0 YCbCr image to a 4:2:2 CbYCr
image.

Converts a 4:2:0 YCbCr image to a 4:2:0 YCrCb image.

Converts a 4:2:0 YCbCr image to a 4:2:0 YCrCb image with
deinterlace filtering.

Converts a 4:2:0 YCbCr image to a 4:1:1 YCbCr image.
Converts a 4:2:0 YCrCb image to a 4:2:2 YCbCr image.

Converts a 4:2:0 YCrCb image to a 4:2:2 YCbCr image with
additional filtering.

Converts a 4:2:0 YCrCb image to a 4:2:2 CbYCr image.
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Function Base Name

Description

YCrCb420ToYCbCr420
YCrCb420ToYCbCr411
YCbCr411
YCbCr411ToYCbCr422
YCbCr411ToYCrCh422
YCbCr411ToYCbCr420
YCbCr411ToYCrCb420
Color Twist
ColorTwist

ColorTwist32f

Color Keying
CompColorKey
AlphaCompColorKey
Gamma Correction
GammaFwd

Gammalnv

Intensity Transformation
ReduceBits
LUT

LUT_Linear

LUT Cubiic

LUTPalette, LUTPaletteSwap

ToneMapLinear, ToneMapMean

Converts a 4:2:0 YCrCb image to a 4:2:0 YCbCr image.
Converts a 4:2:0 YCrCb image to a 4:1:1 YCbCr image.
Converts a 4:1:1 YCbCr image.

Converts a 4:1:1 YCbCr image to a 4:2:2 YCbCr image.
Converts a 4:1:1 YCbCr image to a 4:2:2 YCrCb image.
Converts a 4:1:1 YCbCr image to a 4:2:0 YCbCr image.

Converts a 4:1:1 YCbCr image to a 4:2:0 YCrCb image.

Applies a color-twist matrix to an image with integer pixel values.

Applies a color-twist matrix to an image with floating-point pixel
values.

Performs color keying of two images.

Performs color keying and alpha composition of two images.

Performs gamma-correction of the source RGB image.

Converts a gamma-corrected R'G'B' image back to the original
RGB image.

Reduces the bit resolution of an image.
Maps an image by applying intensity transformation.

Maps an image by applying intensity transformation with linear
interpolation.

Maps an image by applying intensity transformation with cubic
interpolation.

Map an image by applying intensity transformation in accordance
with a palette table.

Map an HDRI image to an LDRI image.

This chapter starts with introductory material that discusses color space models essential for understanding of

the Intel IPP color conversion functions.
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For more information about color spaces and color conversion techniques, see [Jack01], [Rogers85], and [Foley90].

Gamma Correction

The luminance intensity generated by most displays is not a linear function of the applied signal but is proportional
to some power (referred to as gamma) of the signal voltage. As a result, high intensity ranges are expanded
and low intensity ranges are compressed. This nonlinearity must be compensated to achieve correct color
reproduction. To do this, luminance of each of the linear red, green, and blue components is reduced to a nonlinear
form using an inverse transformation. This process is called "gamma correction".

The Intel IPP functions use the following basic equations to convert an RGB image to a gamma-corrected R'G'B’
image:

for R,G,B < 0.018

R* = 4.5R
G" = 4.5G
B" = 4.5B

for R,G,B = 0.018

R* =1.099R%-%> - 0.099
G" =1.099G°-*° - 0.099
B* =1.099B%-% - 0.099

Note that the channel intensity values are normalized to fit in the range [0..1]. The gamma value is equal to
1/0.45 = 2.22 in conformity with ITU Rec.709 specification (see [ITU709]).

Cl€ Chromaticity Diagram and Color Gamut

Figure CIE xyY Chromaticity Diagram and Color Gamut presents a diagram of all visible colors. It is called a
chromaticity diagram and was developed as a result of the experimental investigations performed by CIE
(International Commission on Illumination, http://members.eunet.at/cie). The diagram presents visible colors
as a function of x (red) and y (green) components called chromaticity coordinates. Positions of various spectrum
colors (from violet to red) are indicated as the points of a tongue-shaped curve called spectrum locus. The
straight line connecting the ends of the curve is called the purple line. The point of equal energy represents the
CIE standard for white light. Any point within the diagram represents some mixture of spectrum colors. The pure
or fully saturated colors lie on the spectrum locus. A straight-line segment joining any two points in the diagram
defines all color variations that can be obtained by additively combining these two colors. A triangle with vertices
at any three points determine the gamut of colors that can be obtained by combining corresponding three colors.

The structure of the human eye that distinguishes three different stimuli, establishes the three-dimensional
nature of color. The color may be described with a set of three parameters called tristimulus values, or components.
These values may, for example, be dominant wavelength, purity, and luminance, or so-called primary colors:
red, green, and blue.
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The chromaticity diagram exhibits that the gamut of any three fixed colors cannot enclose all visible colors. For
example, Figure CIE xyY Chromaticity Diagram and Color Gamut shows schematically the gamut of reproducible
colors for the RGB primaries of a typical color CRT monitor, CMYK color printing, and for the NTSC television.

CIE xyY Chromaticity Diagram and Color Gamut

speétra\ enérgy locu
i / wavelength, nanometers
| point of equal‘eneray

________________

o 01 02 0.3 04 0.5 06 07 (05

Color Models

The purpose of a color model is to facilitate the specification of colors in some standard generally accepted way.

In essence, a color model is a specification of a 3-D coordinate system and a subspace within that system where
each color is represented by a single point.

Each industry that uses color employs the most suitable color model. For example, the RGB color model is used
in computer graphics, YUV or YCbCr are used in video systems, PhotoYCC* is used in PhotoCD* production and
so on. Transferring color information from one industry to another requires transformation from one set of values
to another. Intel IPP provides a wide number of functions to convert different color spaces to RGB and vice versa.
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RGB Color Model

In the RGB model, each color appears as a combination of red, green, and blue. This model is called additive,
and the colors are called primary colors. The primary colors can be added to produce the secondary colors of
light (see Figure "Primary and Secondary Colors for RGB and CMYK Models") - magenta (red plus blue), cyan
(green plus blue), and yellow (red plus green). The combination of red, green, and blue at full intensities makes
white.

Primary and Secondary Colors for RGB and CMYK Models

red cyan

r 7%, -
y magenta
W green yellow

a) RGB model b} CMY(K) model

The color subspace of interest is a cube shown in Figure "RGB and CMY Color Models" (RGB values are normalized
to 0..1), in which RGB values are at three corners; cyan, magenta, and yellow are the three other corners, black
is at their origin; and white is at the corner farthest from the origin.

The gray scale extends from black to white along the diagonal joining these two points. The colors are the points
on or inside the cube, defined by vectors extending from the origin.

Thus, images in the RGB color model consist of three independent image planes, one for each primary color.
As a rule, the Intel IPP color conversion functions operate with non-linear gamma-corrected images R'G'B'.

The importance of the RGB color model is that it relates very closely to the way that the human eye perceives
color. RGB is a basic color model for computer graphics because color displays use red, green, and blue to create
the desired color. Therefore, the choice of the RGB color space simplifies the architecture and design of the
system. Besides, a system that is designed using the RGB color space can take advantage of a large number of
existing software routines, because this color space has been around for a humber of years.

RGB and CMY Color Models

a) RGB b) CMY

Tred

magenta

| gray stafe |green I g'r’ay‘scale magenta
‘####ejv_.- ;rf777| -
red| , black A)rl,O)G eyan - white 0.1,0M

RjLO,O) yellow c (1,0,0) blue

However, RGB is not very efficient when dealing with real-world images. To generate any color within the RGB
color cube, all three RGB components need to be of equal pixel depth and display resolution. Also, any modification
of the image requires modification of all three planes.
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CMYK Color Model

The CMYK color model is a subset of the RGB model and is primarily used in color print production. CMYK is an
acronym for cyan, magenta, and yellow along with black (noted as K). The CMYK color space is subtractive,
meaning that cyan, magenta yellow, and black pigments or inks are applied to a white surface to subtract some
color from white surface to create the final color. For example (see Figure "Primary and Secondary Colors for
RGB and CMYK Models"), cyan is white minus red, magenta is white minus green, and yellow is white minus
blue. Subtracting all colors by combining the CMY at full saturation should, in theory, render black. However,
impurities in the existing CMY inks make full and equal saturation impossible, and some RGB light does filter
through, rendering a muddy brown color. Therefore, the black ink is added to CMY. The CMY cube is shown in
Figure "RGB and CMY Color Models", in which CMY values are at three corners; red, green, and blue are the
three other corners, white is at the origin; and black is at the corner farthest from the origin.

YUV Color Model

The YUV color model is the basic color model used in analogue color TV broadcasting. Initially YUV is the re-coding
of RGB for transmission efficiency (minimizing bandwidth) and for downward compatibility with black-and white
television. The YUV color space is “derived” from the RGB space. It comprises the luminance (Y) and two color
difference (U, V) components. The luminance can be computed as a weighted sum of red, green and blue
components; the color difference, or chrominance, components are formed by subtracting luminance from blue
and from red.

The principal advantage of the YUV model in image processing is decoupling of luminance and color information.
The importance of this decoupling is that the luminance component of an image can be processed without affecting
its color component. For example, the histogram equalization of the color image in the YUV format may be
performed simply by applying histogram equalization to its Y component.

There are many combinations of YUV values from nominal ranges that result in invalid RGB values, because the
possible RGB colors occupy only part of the YUV space limited by these ranges. Figure "RGB Colors Cube in the
YUV Color Space" shows the valid color block in the YUV space that corresponds to the RGB color cube RGB
values that are normalized to [0..1]).

The Y®U"V*" notation means that the components are derived from gamma-corrected R*G"B". Weighted sum of
these non-linear components forms a signal representative of luminance that is called luma Y*. (Luma is often
loosely referred to as luminance, so you need to be careful to determine whether a particular author assigns a
linear or non-linear interpretation to the term luminance).

The Intel IPP functions use the following basic equation ([Jack01]) to convert between gamma-corrected R*"G"B*
and Y"U"V"™ models:

Y"= 0.299*R" + 0.587*G" + 0.114*B~

U= -0.147*R" - 0.289*G" + 0.436*B" = 0.492*(B"- Y")
V"= 0.615*R" - 0.515*G" - 0.100*B" = 0.877*(R"- Y*)
R*" = Y" + 1.140*V*

G" = Y" - 0.394*U" - 0.581*v*"
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B" = Y" + 2.032*U"

RGB Colors Cube in the YUV Color Space

¥

1,0 p all possible YUV values

v

__“white
cyan

gray scale

:;9//
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There are several YUV sampling formats such as 4:4:4, 4:2:2, and 4:2:0 that are supported by the Intel IPP
color conversion functions and are described later in this chapter in Image Downsampling.

YCbCr and YCCK Color Models

The YCbCr color space is used for component digital video and was developed as part of the ITU-R BT.601
Recommendation. YCbCr is a scaled and offset version of the YUV color space.

The Intel IPP functions use the following basic equations [Jack01] to convert between R*G"B" in the range 0-255
and Y"Cb"Cr" (this notation means that all components are derived from gamma-corrected R*G"B"):

Y" = 0.257*R" + 0.504*G" + 0.098*B" + 16
Cb® = -0.148*R" - 0.291*G" + 0.439*B" + 128
Cr® = 0.439*R" - 0.368*G" - 0.071*B" + 128

R* = 1.164*(Y"-16) + 1.596*(Cr*-128)
G" = 1.164*(Y"-16) - 0.813*(Cr"-128) - 0.392*(Cb"-128)
B* = 1.164*(Y"-16) + 2.017*(Cb"-128)

The Intel IPP color conversion functions specific for the JPEG codec use different equations:
Y = 0.299*R + 0.587*G + 0.114*B

Cb = -0.16874*R - 0.33126*G + 0.5*B + 128

Cr = 0.5*R - 0.41869*G - 0.08131*B + 128

R =Y + 1.402*Cr - 179,456

G =Y - 0.34414*Cb - 0.71414*Cr + 135.45984

Y + 1.772*Cb - 226.816
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YCCK model is specific for the JPEG image compression. It is a variant of the YCbCr model containing an additional
K channel (black). The fact is that JPEG codec performs more effectively if the luminance and color information
are decoupled. Therefore, a CMYK image must be converted to YCCK before JPEG compression (see description
of the function ippiCMYKToYCCK_JPEG in Chapter 15 for more details).

Possible RGB colors occupy only part of the YCbCr color space (see Figure "RGB Colors Cube in the YCbCr Space")
limited by the nominal ranges, therefore there are many YCbCr combinations that result in invalid RGB values.

There are several YCbCr sampling formats such as 4:4:4, 4:2:2, 4:1:1, and 4:2:0, which are supported by the
Intel IPP color conversion functions and are described later in this chapter in Image Downsampling.

RGB Colors Cube in the YCbCr Space

| Y=255, Ch=Cr=128
A

— RGB color block
e

255
all possible YCbCr values

PhotoYCC Color Model

The Kodak* PhotoYCC* was developed for encoding Photo CD* image data. It is based on both the ITU
Recommendations 601 and 709, using luminance-chrominance representation of color like in BT.601 YCbCr and
BT.709 ([ITU709]). This model comprises luminance (Y) and two color difference, or chrominance (C1, C2)
components. The PhotoYCC is optimized for the color photographic material, and provides a color gamut that is
greater than the one that can currently be displayed.

The Intel IPP functions use the following basic equations [Jack01] to convert non-linear gamma-corrected R"G"B*
toy"C=C":

Y®" = 0.213*R" + 0.419*G" + 0.081*B*

c1- -0.131*R" - 0.256*G" + 0.387*B"+ 0.612

c2* 0.373*R" - 0.312*R" - 0.061*B" + 0.537

The equations above are given on the assumption that R* ,G", and B" values are normalized to the range [0..1].

Since the PhotoYCC model attempts to preserve the dynamic range of film, decoding PhotoYCC images requires
selection of a color space and range appropriate for the output device. Thus, the decoding equations are not
always the exact inverse of the encoding equations. The following equations [Jack01] are used in Intel IPP to
generate R"G"B" values for driving a CRT display and require a unity relationship between the luma in the
encoded image and the displayed image:

R®* = 0.981 * Y + 1.315 * (C2 - 0.537)
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G" = 0.981 * Y - 0.311 * (C1 - 0.612)- 0.669 * (C2 - 0.537)
B = 0.981 * Y + 1.601 * (C1 - 0.612)

The equations above are given on the assumption that source Y, C1 and C2 values are normalized to the range
[0..1], and the display primaries have the chromaticity values in accordance with [ITU709] specifications.

The possible RGB colors occupy only part of the YCC color space (see Figure "RGB Colors in the YCC Color
Space") limited by the nominal ranges, therefore there are many YCC combinations that result in invalid RGB
values.

RGB Colors in the YCC Color Space
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YCoCg Color Models

The YCoCg color model was developed to increase the effectiveness of the image compression [Malvar03]. This
color model comprises the luminance (Y) and two color difference components (Co - offset orange, Cg - offset
green).

The Intel IPP functions use the following simple basic equations [Malvar03] to convert between RGB and YCoCg:
Y = R/4 + G/2 + B/4

Co = R/2 - B/2

Cg = -R/4 + G/2 - B/4

R=Y+ Co - Cg

G =Y + Cg

B=Y-Co - Cg

A variation of this color space which is called YCoCg-R, enables transformation reversibility with a smaller dynamic
range requirements than does YCoCg [Malvar03-1].
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The possible RGB colors occupy only part of the YCoCg color space (see Figure "RGB Color Cube in the YCoCg
Color Space") limited by the nominal ranges, therfore there are many YCoCg combinations that result in invalid
RGB values.

RGB Color Cube in the YCoCg Color Space

¥ all possible ¥YCoCq values
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HSV, and HLS Color Models

The HLS (hue, lightness, saturation) and HSV (hue, saturation, value) color models were developed to be more
“intuitive” in manipulating with color and were designed to approximate the way humans perceive and interpret
color.

Hue defines the color itself. The values for the hue axis vary from 0 to 360 beginning and ending with red and
running through green, blue and all intermediary colors.

Saturation indicates the degree to which the hue differs from a neutral gray. The values run from 0, which means
no color saturation, to 1, which is the fullest saturation of a given hue at a given illumination.

Intensity component - lightness (HLS) or value (HSV), indicates the illumination level. Both vary from 0 (black,
no light) to 1 (white, full illumination). The difference between the two is that maximum saturation of hue (S=1)
is at value V=1 (full illumination) in the HSV color model, and at /ightness L=0.5 in the HLS color model.

The HSV color space is essentially a cylinder, but usually it is represented as a cone or hexagonal cone (hexcone)
as shown in the Figure "HSV Solid", because the hexcone defines the subset of the HSV space with valid RGB
values. The value V is the vertical axis, and the vertex V=0 corresponds to black color. Similarly, a color solid,
or 3D-representation, of the HLS model is a double hexcone (Figure "HSV Solid") with lightness as the axis, and
the vertex of the second hexcone corresponding to white.
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Both color models have intensity component decoupled from the color information. The HSV color space yields
a greater dynamic range of saturation. Conversions from RGBToHSV/RGBToHSV and vice-versa in Intel IPP are
performed in accordance with the respective pseudocode algorithms [Rogers85] given in the descriptions of
corresponding conversion functions.

HSV Solid

green 120° yellow

/ \
cyan

gray scale

HLS Solid
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CIE XYZ Color Model

The XYZ color space is an international standard developed by the CIE (Commission Internationale de I'Eclairage).
This model is based on three hypothetical primaries, XYZ, and all visible colors can be represented by using only
positive values of X, Y, and Z. The CIE XYZ primaries are hypothetical because they do not correspond to any
real light wavelengths. The Y primary is intentionally defined to match closely to luminance, while X and Z
primaries give color information. The main advantage of the CIE XYZ space (and any color space based on it) is
that this space is completely device-independent. The chromaticity diagram in Figure "CIE xyY Chromaticity
Diagram and Color Gamut" is in fact a two-dimensional projection of the CIE XYZ sub-space. Note that arbitrarily
combining X, Y, and Z values within nominal ranges can easily lead to a "color" outside of the visible color
spectrum.

The position of the block of RGB-representable colors in the XYZ space is shown in Figure "RGB Colors Cube in
the XYZ Color Space".

RGB Colors Cube in the XYZ Color Space

Intel IPP functions use the following basic equations [Rogers85], to convert between gamma-corrected R*G"B*
and CIE XYZ models:

X = 0.412453*R" + 0.35758 *G" + 0.180423*B*
Y = 0.212671*R" + 0.71516 *G* + 0.072169*B*"
Z = 0.019334*R" + 0.119193*G" + 0.950227*B*"

The equations for X,Y,Z calculation are given on the assumption that R*,G", and B" values are normalized to
the range [0..1].

R* = 3.240479 * X - 1.53715 * Y - 0.498535 * Z
ch -0.969256 * X + 1.875991 * Y + 0.041556 * Z
B" = 0.055648 * X - 0.204043 * Y + 1.057311 * Z

The equations for R*,G", and B" calculation are given on the assumption that X, Y, and Z values are in the range
[0..1].
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CIE LUV and CIE Lab Color Models

The CIE LUV and CIE Lab color models are considered to be perceptually uniform and are referred to as uniform
color models. Both are uniform derivations from the standard CIE XYZ space. “Perceptually uniform” means that
two colors that are equally distant in the color space are equally distant perceptually. To accomplish this approach,
a uniform chromaticity scale (UCS) diagram was proposed by CIE (Figure "CIE u®,v" Uniform Chromaticity Scale
Diagram"). The UCS diagram uses a mathematical formula to transform the XYZ values or x, y coordinates
(Figure "CIE xyY Chromaticity Diagram and Color Gamut"), to a new set of values that present a visually more
accurate two-dimensional model. The Y lightness scale is replaced with a new scale called L that is approximately
uniformly spaced but is more indicative of the actual visual differences. Chrominance components are U and V
for CIE LUV, and a and b (referred to also respectively as red/blue and yellow/blue chrominances) in CIE Lab.
Both color spaces are derived from the CIE XYZ color space.

CIE u-,v" Uniform Chromaticity Scale Diagram

point of equallener'gy
/

The CIE LUV color space is derived from CIE XYZ as follows ([Rogers85]),
L = 116. * (Y/Y)Y3 - 16.

U=13. * L * (u - uy)

V =13, * L * (v - vp)

where

u=4.*X / (X + 15.*Y + 3.*7)
v = 9.%Y / (X + 15_.*Y + 3.*2)

Up = 4.%%, / ( -2.*%x, + 12.%y, + 3. )

Vp = 9%y, / ( -2.*%x, + 12_.*y, + 3. )

Inverse conversion is performed in accordance with equations:
Y =Y, * ((L +16.) 7/ 116.)°%

X=-9.**Y*u/ ((Uu-4)H)*Vv —u *v)

Z = (9. Y - 15*v*Y - v*X) / 3. * v

where
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u U~/ (13.* L) + u,

V / (13.* L) + v,

\Y
and u,, v, are defined above.

Here x, = 0.312713, y, = 0.329016 are the CIE chromaticity coordinates of the D65 white point ([ITU709]),
and Y, = 1.0 is the luminance of the D65 white point. The values of the L component are in the range [0..100],
U component in the range [-134..220], and V component in the range [-140..122].

The RGB-representable colors occupy only part of the LUV color space (see Figure 6-12) limited by the nominal
ranges, therefore there are many LUV combinations that result in invalid RGB values.

RGB Color Cube in the CIE LUV Color Space
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The CIE Lab color space is derived from CIE XYZ as follows:

L = 116. * (Y/Y,))Y3- - 16 for Y/Y,, > 0.008856
L = 903.3 * (Y/Y)*3 for Y/Y, 0.008856

a = 500. * [FOX/X)-FCY/Y)]

b = 200. * [F(Y/Y,)-F(Z/Z,)]

where

f(t) = t¥3- - 16 fort > 0.008856

f(t) = 7.787*t + 16/116fort 0.008856

Here Y, = 1.0 is the luminance, and X, = 0.950455, Z, = 1.088753 are the chrominances for the D65 white
point.

The values of the L component are in the range [0..100], a and b component values are in the range [-128..127].
Inverse conversion is performed in accordance with equations:

Y =¥, * P%

X, * (P + a/500.)%

Z, * (P - b/200.)3

X

z
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where

P = (L +16)/116.

Image Downsampling

Conventionally, digital color images are represented by setting specific values of the color space coordinates for
each pixel. Color spaces with decoupled luminance and chrominance coordinates (YUV type) allow the number
of bits required for acceptable color description of an image to be reduced. This reduction is based on greater
sensitivity of the human eye to changes in luminance than to changes in chrominance. The idea behind this
approach is to set individual value of luminance component to each pixel, while assigning the same color
(chrominance components) to certain groups of pixels (sometimes called macropixels) in accordance with some
specific rules. This process is called downsampling and there are different sampling formats depending on the
underlying scheme.

The following sampling formats are supported by the Intel IPP image processing functions (excluding the JPEG
functions):

4:4:4 YUV (YCbCr) - conventional format, no downsampling, Y, U(Cb), V(Cr) components are sampled at every
pixel. If each component takes 8 bits, than every pixel requires 24 bits. This format is often denoted as YUV
(YCbCr) with the 4:4:4 descriptor omitted.

4:2:2 YUV (YCbCr) - uses the 2:1 horizontal downsampling. It means that the Y component is sampled at
each pixel, while U(Cb) and V(Cr) components are sampled every 2 pixels in horizontal direction. If each component
takes 8 bits, the pair of pixels requires 32 bits.

4:1:1 YCbCr - usesthe 4:1 horizontal downsampling. It means that the Y component is sampled at each pixel,
while Cb and Cr components are sampled every 4 pixels horizontally. If each component takes 8 bits, each four
horizontal pixels require 48 bits.

4:2:0 YUV (YCbCr) - uses the 2:1 horizontal downsampling and the 2:1 vertical downsampling. Y is sampled
at each pixel, U(Cb) and V(Cr) are sampled at every block of 2x2 pixels. If each component takes 8 bits, each
four-pixel block requires 48 bits.

In JPEG compression, downsampling has specific distinctive features and is denoted in a slightly different way.
In JPEG domain, sampling formats determine the structure of minimal coded units, or MCUs. Therefore, the Intel
IPP functions specific for a JPEG codec, support the following sampling formats:

4:4:4 YCbCr - for every 8x8 block of Y samples, there is one 8x8 block of each Cb and Cr samples.

4:2:2 YCbCr - for every two horizontal 8x8 blocks of Y samples, there is one 8x8 block of each Cb and Cr
samples.

4:1:1 YCbCr - for every four (two in horizontal and two in vertical direction) 8x8 blocks of Y samples, there is
one 8x8 block of each Cb and Cr samples.
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Structure of the corresponding MCU for each of these sampling formats is shown in Figure MCU Structure for
Different JPEG Sampling Formats.

MCU Structure for Different JPEG Sampling Formats
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RGB Image Formats

In addition to the 24-bit-per-pixel RGB/BGR image formats, the Intel IPP color conversion functions support
32-bit-per-pixel RGB/BGR formats, which include three RGB channels plus alpha channel. For 24-bit formats,
each color is one byte, every pixel is three bytes. For 32-bit formats, each color is one byte and alpha component

is one byte, which yields four bytes per pixel. Memory layout for these formats is given in Table “Pixel-Order
Image Formats”.

For 16-bit formats, every pixel is two bytes and each color occupies a specified number of bits. The figure below
shows all the supported 16-bit-per-pixel formats and their memory layout (bit order):

16-bit pixel formats

16-bit pixel formats
High-order byte Low-order byte

RGB565 B4B3B2B1B0G5G4G3 G2 G1 GO R4 R3 R2 R1 RO
RGB555 X B4B3B2B1B0G4G3 G2G1 GO R4 R3 R2 R1 RO
RGB444 ¥ ¥ X X B3B2B1Bo G3G2G1G0R3R2R1R0
BGR565 R4R3R2R1R0G5G4 G3 G2 G1 GO B4 B3B2B1 B0
BGR555 X R4R3R2R1R0G4G3 G2 G1G0 B4 B3B2B1 B0
BGR444 ¥ ¥ X X R3R2R1R0 G3G2G1G0B3B2B1Bo

R - Red, G - Green, B-Blue, X - free bit

Pixel and Planar Image Formats

Data storage for an image can be pixel-oriented or planar-oriented (planar). For images in pixel order, all channel
values for each pixel are clustered and stored consecutively. Their layout depends on the color model and
downsampling scheme.
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Table “Pixel-Order Image Formats” lists all pixel-order image formats that are supported by the Intel IPP color
conversion functions and shows the corresponding channel values order (here, group of underlined symbols
represents one pixel and symbol A denotes alpha-channel value). The last column of this table gives an example
of an Intel IPP color conversion function that uses the respective image format.

Pixel-Order Image Formats

Image Format Numberof Channel Values Order Example

Channels
RGB 3 RO GO BO R1 G1 B1 R2 G2 B2 ippiRGBTToYUV_8u_C3R
RGB444 ippiYCbCrToRGB444_8ul6u_C3R
RGB555 ippiYCbCrToRGB555_8ul6u_C3R
RGB565 ippiYCbCrToRGB565_8ul6u_C3R
RGB 4 RO GO BO A0 R1 G1 Bl Al ippiRGBToYUV_8u_AC4R
BGR 3 BO GO RO B1 G1 R1 B2 G2 R2 ippiYCbCrToBGR_8u_P3C3R
BGR444 ippiYCbCrToBGR444_8ul6u_C3R
BGR555 ippiYCbCrToBGR555_8ul16u_C3R
BGR565 ippiYCbCrToBGR565_8u16u_C3R
BGR 4 BO GO RO A0 B1 G1 R1 Al ippiBGRTOHLS_8u_A C4R
YUV 3 YO UO VO Y1 Ul V1 Y2 U2 V2 ippiYUVTORGB_8u_ C3R
YUV 4 YO UO VO A0 Y1 Ul V1 Al ippiYUVTORGB_8u_A C4R
4:2:2 YUV 2 YO UO Y1 VO Y2 Ul Y3 Vi ippiYUV422TORGB_8u_ C2C3R
YCbCr 3 YO CbO Cr0 Y1 Cbl Cril ippiYCbCrToRGB_8u_ C3R
YCbCr 4 YO CbO CrO A0 Y1 Cbl Crl Al ippiYCbCrToRGB_8u_A C4R
4:2:2 YCbCr 2 YO CbO Y1 CrO Y2 Cbl Y3 Crl ippiYCbCr422ToRGB_8u_ C2C3R
4:2:2 YCrCb 2 YO CrO Y1 CbO Y2 Crl Y3 Cbl ippiYCrCb422ToYCbCr422_8u_ C2P3R
4:2:2 CbYCr 2 CbO YO CrO Y1 Cbl Y2 Crl Y3 ippiCbYCr422ToRGB_8u_ C2C3R
XYZ 3 X0 YO 70 X1 Y1 71 X2 Y2 Z2 ippiXYZToRGB_8u_ C3R
XYZ 4 X0 YO Z0 X1 Y1 71 X2 Y2 72 ippiXYZToRGB_16u_A C4R
LUV 3 LO UO VO L1 U1 Vi1 L2 U2 V2 ippiLUVTORGB_16s_ C3R
LUV 4 LO UO VO AO L1 U1 V1 Al ippiLUVTORGB_32f A C4R
YCC 3 YO CO CO Y1 C1 C1 Y2 C2 C2 ippiYCCTORGB_8u_C3R
YCC 4 YO CO CO AO Y1 C1 C1 Al ippiYCCTORGB_8u_A C4R
HLS 3 HO LO SO H1 L1 S1 H2 L2 S2 ippiHLSTORGB_16u_C3R
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Image Format Numberof Channel Values Order Example

Channels
HLS 4 HO LO SO AO H1 L1 S1 A0 ippiHLSTORGB_16u_ACAR
HSV 3 HO SO VO H1 S1 V1 H2 S2 V2 ippiHSVTORGB_16s_C3R
HSV 4 HO SO VO AO H1 S1 C1 Al ippiHSVTORGB_16s_ACAR

Planar image formats supported by the Intel IPP color conversion functions are listed in Table “Planar Image
Formats” along with examples of the Intel IPP functions using that format. Planes layout and their relative sizes
are shown in Figure Plane Size and Layout: 3-planes Images and Figure Plane Size and Layout: 2-planes Images.

Planar Image Formats

Image Number Planes Layout Example
Format of Planes

pl.1 pl.2 pl.3
RGB 3 R G B see Figure below, a ippiRGBToYUV_8u_P3R
YUV 3 Y U \ see Figure below, a ippiYUVToRGB_8u_P3R
4:2:2 YUV 3 Y U \Y see Figure below, b ippiYUV422ToRGB_8u_P3
4:2:0 YUV 3 Y v Vv see Figure below, d ippiYUV420ToRGB_8uP3C3R
YCbCr 3 Y Cb Cr see Figure below, a ippiYCbCrToRGB_8u_P3R
4:2:2YCbCr 3 Y Cb Cr see Figure below, b ippiYCbCr422_8u_P3C2R
4:1:1YCbCr 3 Y Cb Cr see Figure below, c ippiYCbCr411_8u_P3P2R
4:1:1YCbCr 2 Y CbCr - see Figure below for ippiYCbCr411_8u_P2P3R

2-planes images, a

4:2:0YCbCr 3 Y Cb Cr see Figure below, d ippiRGBToYCbCr420_8u_C3P3R
4:2:0YCbCr 2 Y CbCr - see Figure below for ippiYCbCr420_8u_P2P3R

2-planes images, b
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Image Number Planes Layout Example
Format of Planes
pl.1 pl.2 pl.3
4:2:0YCrCb 3 Y Cr Cb see Figure below, d ippiYCrCb420ToYCbCr422_8u_P3R

Plane Size and Layout - 3-planes Images

lane 1 plane 1
plane 2 plane 2
plane 3 plane 3
b
a/2
a) no downsampling, b) sampling 4:2:2
or sampling 4:4:4
plane 1 plane 1
©9
ve
c@
o=
o
plane 2
plane 3
b/2
af4 . a/2
c) sampling 4:1:1 d) sampling 4:2:0
Plane Size and Layout - 2-planes Images
a
plane 1 plane 1
plane 2
b
plane 2
bf2
.
af2 .
interleaved samples
a) sampling 4:1:1 b) sampling 4:2:0
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Color Model Conversion

RGBToYUV

Converts an RGB image to the YUV color model.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiRGBToYUV_<mod>(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C3R 8u_AC4R

Case 2: Operation on planar data

IppStatus ippiRGBToYUV_8u_P3R(const lpp8u* const pSrc[3], int srcStep, Ipp8u* pDst[3],
int dstStep, lIppiSize roiSize);

Case 3: Conversion from pixel-order to planar data
IppStatus ippiRGBToYUV_8u_C3P3R(const lpp8u* pSrc, Int srcStep, Ipp8u* pDst[3], int dstStep,
IppiSize roiSize);

IppStatus ippiRGBToYUV_8u_AC4P4R(const lIpp8u* pSrc, int srcStep, lpp8u* pDst[4], int
dstStep, lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order data. An array
of pointers to the source image ROI in separate color planes in
case of planar data.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination ROI for pixel-order data. An array of
pointers to destination buffers in separate color planes in case
of planar data.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiRGBToOYUV is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in Intel
IPP).

This function converts the gamma-corrected R*G"B* image pSrc to the Y*U"V*" image pDst (see Figure Converting
an RGB image to YUV) according to the following formulas:
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Y®" = 0.299*R" + 0.587*G" + 0.114*B"
U® = -0.147*R" - 0.289*G" + 0.436*B" = 0.492*(B"-Y")
V" = 0.615*R" - 0.515*G" - 0.100*B* = 0.877*(R"-Y")

For digital RGB values in the range [0..255], Y has the range [0..255], U varies in the range [-112..+112], and
Vin the range [-157..+157]. To fit in the range of [0..255], a constant value 128 is added to computed U and
V values, and V is then saturated.

Converting an RGB image to YUV

source image destination image

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst pointer is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

Example

The code example below shows how to use the function ippiRGBToYUV_8u_C3R.
# define nChannels 3

int main () {

Ipp 8 u src [3*3* nChannels ] = {

255, 0, 0, 255, 0, 0, 255, 0, O,

0, 255, 0, 0, 255, 0, 0, 255, O,

0, 0, 255, 0, 0, 255, 0, 0, 255};
Ipp 8 u dst [3*3* nChannels ];
IppiSize roiSize = { 3, 3 };
IppStatus st = i1ppStsNoErr ;
int srcStep = 3* nChannels ;
int dstStep = 3* nChannels ;
st = ippiRGBToYUV 8 u _ C 3 R ( src , srcStep , dst , dstStep , roiSize );
if ( st == ippStsNoErr){

pr i ntf("\n *hkkkkkhkkhkkhkkhkkikkkk passed ****************\n") ;

Yelse{

pr i ntf("\n *hkkkhhkhkkhkikx fai Ied ****************\t") -

return 0;

}

Result:

255 0 0255 0 0255 O O
0255 0 0255 0 025 O src
0 0255 0 025 0 0255
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76 90 255 76 90 255 76 90 255
149 54 0149 54 0149 54 O dst
29 239 102 29 239 102 29 239 102

YUVToRGB

Converts a YUV image to the RGB color model.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYUVTORGB_<mod>(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst, int dstStep,
IppiSize roiSize);
Supported values for mod:

8u_C3R
8u_AC4R

IppStatus ippiYUVTORGB 8u_C3C4R(const lIpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize, lppi8u aval);

Case 2: Operation on planar data

IppStatus ippiYUVTORGB_8u_P3R(const lIpp8u* const pSrc[3], int srcStep, Ipp8u* pDst[3],
int dstStep, lIppiSize roiSize);

Case 3: Conversion from planar to pixel-order data

IppStatus ippiYUVTORGB_8u_P3C3R(const Ipp8u* const pSrc[3], int srcStep, lpp8u* pDst, int
dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source buffer for pixel-order data. An array of
pointers to separate source color planes in case of planar data.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination buffer for pixel-order data. An array
of pointers to separate destination color planes in case of planar
data.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

aval Constant value to create the fourth channel.

roiSize Size of the source and destination ROI in pixels.

Description

The function IppiYUVTORGB is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in Intel
IPP).
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This function converts the Y*U"V" image pSrc to the gamma-corrected R*G*B~ image pDst according to the
following formulas:

R"™ = Y" + 1.140*V"
G" = Y" - 0.394*U" - 0.581*V~
B* = Y" + 2.032*U"

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

RGBToYUV422

Converts an RGB image to the YUV color model; uses
4:2:2 sampling.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiRGBToYUV422_8u_C3C2R(const lpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize);

Case 2: Operation on planar data with ROI

IppStatus ippiRGBToYUV422 8u_P3R(const Ipp8u* const pSrc[3], int srcStep, Ipp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

Case 3: Operation on planar data without ROI

IppStatus ippiRGBToYUV422_8u_P3(const Ipp8u* const pSrc[3], Ipp8u* pDst[3], IppiSize
imgSize);

Case 4: Conversion from pixel-order to planar data with ROI

IppStatus ippiRGBToYUV422_ 8u_C3P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

Case 5: Conversion from pixel-order to planar data without ROI
IppStatus ippiRGBToYUV422_ 8u_C3P3(const lpp8u* pSrc, lpp8u* pDst[3], lppiSize imgSize);

Parameters

pSrc Pointer to the source image buffer for pixel-order image. An
array of pointers to the source image buffer in each color plane
for planar image.

srcStep Distance in bytes between starts of consecutive lines in the
source image for operations with ROI.
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pDst Pointer to the destination image buffer for pixel-order image.
An array of pointers to the destination image buffer in each color
plane for planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image for operations with ROIL. An array of three
values for planar image.

roiSize Size of the source and destination ROI in pixels.

imgSize Size of the source and destination images in pixels for operations
without ROL.

Description

The function ippiRGBToYUV422 is declared in the ippcc.h file. This function converts the gamma-corrected
R*G"B" image pSrc to the Y"U"V" image pDst with 4:2:2 sampling format, according to the same formulas as
the function ippiRGBToYUV does. For more details on this sampling format, see Table “Pixel-Order Image
Formats” and Table “Planar Image Formats”.

For digital RGB values in the range [0..255], Y" has the range [0..255], U varies in the range [-112..4+112], and
Vin the range [-157..4+157]. To fit in the range of [0..255], the constant value 128 is added to computed U and
V values, and V is then saturated.

Some function flavors operates with ROI (see Regions of Interest in Intel IPP). The function flavors that does
not use ROI operate on the assumption that both the source and destination images have the same size and
occupy a contiguous memory area, which means that image rows are not padded with zeroes. In this case the
step parameters are not needed.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst pointer is NULL.
ippStsSizeErr Indicates an error condition if roiSize or imgSize has a field with

a zero or negative value.

YUV422ToRGB

Converts a YUV image with the 4:2:2 sampling to the
RGB color model.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYUV422ToRGB_8u_C2C3R(const lIpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize);

Case 2: Operation on planar data with ROI

IppStatus ippiYUV422ToRGB_8u_P3R(const lIpp8u* const pSrc[3], int [3], srcStep[3], 1pp8u*
pDst[3], int dstStep, lppiSize roiSize);
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Case 3: Operation on planar data without ROI

IppStatus ippiYUV422ToRGB_8u_P3(const Ipp8u* const pSrc[3], lpp8u* pDst[3], IppiSize
imgSize);

Case 4: Conversion from planar to pixel-order data with ROI

IppStatus ippiYUV422ToRGB_<mod>(const Ipp8u* const pSrc[3], int srcStep[3], Ipp8u* pDst,
int dstStep, IppiSize roiSize);

Supported values for mod:

8u_P3C3R  8u_P3AC4R

Case 5: Conversion from planar to pixel-order data without ROI

IppStatus ippiYUV422ToRGB_8u_P3C3(const 1pp8u* const pSrc[3], Ipp8u* pDst, IppiSize
imgSize);

Parameters

pSrc Pointer to the source image buffer for pixel-order image. An
array of pointers to the source image buffer in each color plane
for planar image.

srcStep Distance in bytes between starts of consecutive lines in the
source image for operations with ROI. An array of three values
in case of planar image.

pDst Pointer to the destination image buffer for pixel-order image.
An array of pointers to the destination image buffers in each
color plane for planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image for operations with ROI.

roiSize Size of the source and destination ROI in pixels.

imgSize Size of the source and destination images in pixels for operations
without ROL.

Description

The function T1ppiYUV422ToRGB is declared in the ippcc.h file. This function converts the Y*U"V" image pSrc
to the gamma-corrected R*G"B*" image pDst according to the same formulas as the function ippiYUVTORGB
does. The difference is that ippiYUV422ToRGB 4:2:0 sampling the inputdatatobein4:2:2 sampling format
(see Table “Pixel-Order Image Formats” and Table “Planar Image Formats” for more details).

The function 1ppiYUV422ToRGB_P3AC4R additionally creates an alpha channel in the destination image with
alpha values set to zero.

Some function flavors operates with ROI (see Regions of Interest in Intel IPP). The function flavors that do not
use ROI operate on the assumption that both the source and destination images have the same size and occupy
a contiguous memory area, which means that image rows are not padded with zeroes. In this case the step
arguments are not needed.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr ndicates an error condition if roiSize or imgSize has a field with

a zero or negative value.

RGB565ToYUV422

Convert 16-bit RGB image to the 4:2:2 YUV image.

Syntax

IppStatus ippiRGB565ToYUV422_ 16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, Ipp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Array of pointers to ROI in the separate color planes in the
destination image.

dstStep Array of distances in bytes between starts of consecutive lines
in the destination image planes.

roiSize Size of the source and destination ROI in pixels.

Description

The function 1ppiIRGB565ToYUV422 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the gamma-corrected R*G*B*" image pSrc to the Y*U"V" image pDst according to the
same formulas as the function ippiRGBToYUV does.

The source image pSrc is a packed 16-bit RGB565 image with reduced bit depth; all 3 channel intensities for a
pixel are packed into two consecutive bytes (16u data type) in the following order: 5 bits for red, 6 bits for green,
5 bits for blue (see Figure 16-bit Pixel Formats).

The destination image pDst has a 4:2:2 sampling format (see Table “Planar Image Formats” for more details).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.

ippStsDoubleSize Indicates a warning if roiSize has a field that is not a multiple of
2.
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RGBToYUV420

Converts an RGB image to the 4:2:0 YUV image.

Syntax
Case 1: Operation on planar data with ROI

IppStatus ippiRGBToYUV420_8u_P3R(const Ipp8u* const pSrc[3], int srcStep, lpp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

Case 2: Operation on planar data without ROI

IppStatus ippiRGBToYUV420 8u_P3(const Ipp8u* const pSrc[3], Ipp8u* pDst[3], IppiSize
imgSize);
Case 3: Conversion from pixel-order to planar data with ROI

IppStatus ippiRGBToYUV420 8u_C3P3R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

Case 4: Conversion from pixel-order to planar data without ROI
IppStatus ippiRGBToYUV420 8u_C3P3(const lpp8u* pSrc, lpp8u* pDst[3], lppiSize imgSize);

Parameters

pSrc Pointer to the source image buffer for pixel-order image. An
array of pointers to the source image buffers in each color plane
for planar image.

srcStep Distance in bytes between starts of consecutive lines in the
source image for operations with ROI.

pDst An array of pointers to the destination image buffers in each
color plane.

dstStep An array of distances in bytes between starts of consecutive
lines in each plane of the destination image for operations with
ROL.

roiSize Size of the source and destination ROI in pixels.

imgSize Size of the source and destination images in pixels for operations
without ROI.

Description

The function ippiRGBToYUV420 is declared in the ippcc.h file. This function converts the gamma-corrected
R*G"B" image pSrc to the Y"U"V" image pDst with the 4:2:0 sampling (see Table “Planar Image Formats”
for more details). The conversion is performed in the accordance with the same formulas as the function ippiRG-
BToYUV does.

For digital RGB values in the range [0..255], Y*" has the range [0..255], U varies in the range [-112..+112], and
V in the range [-157..4157]. To fit in the range of [0..255], a constant value 128 is added to computed U and
V values, and V is then saturated.

Some function flavors operates with ROI see Regions of Interest in Intel IPP).
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The function flavors that does not use ROI operate on the assumption that both the source and destination
images have the same size and occupy a contiguous memory area, which means that image rows are not padded
with zeroes. In this case the step parameters are not needed.

roiSize.width (imgSize.width) and roiSize_height (imgSize.height) should be multiples of 2. Otherwise,

the function reduces their original values to the nearest multiples of 2, performs operation, and returns warning
message.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.

ippStsSizeErr Indicates an error condition if roiSize or imgSize has a field with
a zero or negative value.

ippStsDoubleSize Indicates a warning if roiSize or imgSize has a field that is not

a multiple of 2.

YUV420ToRGB

Converts a YUV image that has 4:2:0 sampling format
to the RGB image.

Syntax
Case 1: Operation on planar data with ROI

IppStatus ippiYUV420ToRGB_8u_P3R(const Ipp8u* const pSrc[3], int srcStep[3], Ipp8u* pDst[3],
int dstStep, lIppiSize roiSize);

Case 2: Operation on planar data without ROI

IppStatus ippiYUV420ToRGB_8u_P3(const Ipp8u* const pSrc[3], lIpp8u* pDst[3], IppiSize
imgSize);

Case 3: Conversion from planar to pixel-order data with ROI

IppStatus ippiYUV420ToRGB_<mod>(const Ipp8u* const pSrc[3], int srcStep[3], Ipp8u* pDst,
int dstStep, lIppiSize roiSize);

Supported values for mod:

8u_P3C3R  8u_P3AC4R

Case 4: Conversion from planar to pixel-order data without ROI

IppStatus ippiYUV420ToRGB_8u_P3C3(const Ipp8u* const pSrc[3], Ipp8u* pDst, IppiSize
imgSize);

Parameters

pSrc An array of pointers to the source image buffers in each color
plane.

srcStep An array of distances in bytes between starts of consecutive

lines in each source image planes for operations with ROI.
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pDst Pointer to the destination image buffer for pixel-order images.
An array of pointers to the destination image buffers in each
color plane for planar images.

dstStep Distance in bytes between starts of consecutive lines in the
destination image for operations with ROI.

roiSize Size of the source and destination ROI in pixels.

imgSize Size of the source and destination images in pixels for operations
without ROL.

Description

The function ippiYUV420ToRGB is declared in the ippcc.h file. This function converts the Y*U"V" image pSrc
to the gamma-corrected R*G"B" image pDst according to the same formulas as the function ippiYUVTORGB
does. The difference is that ippiYUV420ToRGB 4:2:0 sampling the input data to bein4:2:2 sampling format
(see Table “Planar Image Formats” for more details).

The function TppiYUV420ToRGB_P3AC4R additionally creates an alpha channel in the destination image with
alpha values set to zero.

Some function flavors operates with ROI see Regions of Interest in Intel IPP ).

The function flavors that does not use ROI operate on the assumption that both the source and destination
images have the same size and occupy a contiguous memory area, which means that image rows are not padded
with zeroes. In this case the step parameters are not needed.

roiSize._width (imgSize.width) and roiSize_height (imgSize.height) should be multiples of 2. Otherwise,
the function reduces their original values to the nearest multiples of 2, performs operation, and returns warning
message.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if pSrc or pDst pointer is NULL.

ippStsSizeErr Indicates an error condition if roiSize or imgSize has a field with
a zero or negative value.

ippStsDoubleSize Indicates a warning if roiSize or imgSize has a field that is not

a multiple of 2.

BGRToYUV420

Converts an BGR image to the YUV color model; uses
4:2:0 sampling

Syntax

IppStatus ippiBGRToYUV420 8u_AC4P3R(const lIpp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.
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srcStep
pDst

dstStep
roiSize

Description

Distance in bytes between starts of consecutive lines in the
source image.

An array of pointers to the destination image buffers in each
color plane.

An array of distances in bytes between starts of consecutive
lines in each plane of the destination image.

Size of the source and destination ROI in pixels.

The function ippiBGRToYUV420 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in

Intel IPP).

This function converts the gamma-corrected B*G"R*" image pSrc to the Y"U"V" image pDst with the 4:2:0
sampling (see Table “Planar Image Formats” for more details). The function uses the same formulas as the

function IppiRGBTOYUV does.

For digital BGR values in the range [0..255], Y* varies in the range [0..255], U - in the range [-112..+112], and
V - in the range [-157..4157]. To fit in the range of [0..255], a constant value 128 is added to the computed U

and V values, and V is then saturated.

roiSize._width and roiSize_height should be multiples of 2. If not the function reduces their original values
to the nearest multiples of 2, performs operation, and returns warning message.

Return Values

ippStsNoErr
ippStsNul IPtrErr
ippStsSizeErr

ippStsDoubleSize

YUV420ToBGR

Indicates no error. Any other value indicates an error or a warning.
Indicates an error condition if pSrc or pDst is NULL.

Indicates an error condition if roiSize or imgSize has a field with
a zero or negative value.

Indicates a warning if roiSize or imgSize has a field that is not
a multiple of 2.

Converts a YUV image that has 4:2:0 sampling to the

BGR image.

Syntax

IppStatus ippiYUV420ToBGR_8u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], Ipp8u* pDst, int
dstStep, lIppiSize roiSize);

Parameters

pSrc

srcStep

pDst

An array of pointers to ROI in each color plane in the source
image.

An array of distances in bytes between starts of consecutive
lines in the source image planes.

Pointer to the destination image ROI.
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dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiYUV420ToBGR is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts the Y*U"V" image pSrc to the gamma-corrected B*G*R" image pDst according to the
same formulas as the function ippiYUVTORGB does. The input data must be presented in the 4:2:0 sampling
format (see Table “Planar Image Formats” for more details).

roiSize.width and roiSize.height should be multiples of 2. Otherwise, the function reduces their original
values to the nearest multiples of 2, performs operation, and returns warning message.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.

ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or
negative value.

ippStsDoubleSize Indicates a warning if roiSize has a field that is not a multiple of
2.

RGB565ToYUV420

Converts 16-bit RGB image to the 4:2:0 YUV image.

Syntax

IppStatus ippiRGB565ToYUV420_16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, Ipp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Array of pointers to ROI in the separate color planes in the
destination image.

dstStep Array of distances in bytes between starts of consecutive lines
in the destination image planes.

roiSize Size of the source and destination ROI in pixels.

Description

The function 1ppiIRGB565ToYUV420 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).
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This function converts the gamma-corrected R*G"B*" image pSrc to the Y"U"V" image pDst according to the
same formulas as the function ippiRGBToYUV does.

The source image pSrc is a packed 16-bit RGB565 image with reduced bit depth; all 3 channel intensities for a
pixel are packed into two consecutive bytes (16u data type) in the following order: 5 bits for red, 6 bits for green,
5 bits for blue (see Figure 16-bit Pixel Formats).

The destination image pDst has a 4:2:0 sampling format (see Table “Planar Image Formats” for more details).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.

ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.

ippStsDoubleSize Indicates a warning if roiSize has a field that is not a multiple of
2.

YUV420ToRGB565, YUV420ToRGB555, YUV420ToRGB444

Convert a YUV image that has 4:2:0 sampling format to
the 16-bit per pixel RGB image.

Syntax

IppStatus ippiYUV420ToRGB565_ 8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToRGB555 8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiYUV420ToRGB444_8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc An array of pointers to ROI in each color plane in the source
image.

srcStep An array of distances in bytes between starts of consecutive
lines in the source image planes.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYUV420ToRGB444, ippiYUV420ToRGB555, ippiYUV420ToRGB565 are declared in the ippcc.h
file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*U"V" image pSrc to the gamma-corrected R*G"B* image pDst according to the
same formulas as the function ippiYUVTORGB does. The difference is that the input data arein 4:2:0 sampling
format (see Table “Planar Image Formats” for more details). The destination image pDst is a packed 16-bit RGB
image with reduced bit depth; all 3 channel intensities for a pixel are packed into two consecutive bytes (16u
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data type). It can be in one of three possible formats (see Figure 16-bit Pixel Formats): RGB565 (5 bits for red,
6 bits for green, 5 bits for blue), RGB555 (5 bits for red, green, blue), or RGB444 (4 bits for red, green, blue).
Bit reduction is performed by discarding the least significant bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YUV420ToRGB565Dither, YUV420ToRGB555Dither, YUV420ToRGB444Dither

Convert a YUV image that has 4:2:0 sampling format to
the 16-bit per pixel RGB image with dithering.

Syntax

IppStatus ippiYUV420ToRGB565Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToRGB555Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiYUV420ToRGB444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc An array of pointers to ROI in each color plane in the source
image.

srcStep An array of distances in bytes between starts of consecutive
lines in the source image planes.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYUV420ToRGB565Dither, ippiYUV420ToRGB555Dither, ippiYUV420ToRGB444Dither are
declared in the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*U"V" image pSrc to the gamma-corrected R*G*B* image pDst according to the
same formulas as the function ippi1YUVTORGB does. The difference is that the input data arein 4:2:0 sampling
format (see Table “Planar Image Formats” for more details). The destination image pDst is a packed 16-bit RGB
image with reduced bit depth; all three channel intensities for a pixel are packed into two consecutive bytes (16u
data type). It can be in one of three possible formats (see Figure 16-bit Pixel Formats): RGB565 (5 bits for red,
6 bits for green, 5 bits for blue), RGB555 (5 bits for red, green, blue), or RGB444 (4 bits for red, green, blue).
Bit reduction is performed using the Bayer's threshold dithering algorithm with a 4x4 matrix [Tho91].
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

BGR565ToYUV420, BGR555ToYUV420

Convert 16-bit BGR image to the 4:2:0 YUV image.

Syntax

IppStatus ippiBGR565ToYUV420_16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, Ipp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

IppStatus ippiBGR555ToYUV420_16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, lpp8u* pDst[3],
int dstStep[3], lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Array of pointers to ROI in the separate color planes in the
destination image.

dstStep Array of istances in bytes between starts of consecutive lines
in the destination image planes.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiBGR565ToYUV420, ippiBGR555ToYUV420 are declared in the ippcc.h file. They operate with
ROI (see Regions of Interest in Intel IPP).

These functions convert the gamma-corrected B*G"R" image pSrc to the Y"U"V" image pDst according to the
same formulas as the function ippiRGBToYUV does. The source image pSrc is a packed 16-bit BGR image with
reduced bit depth; all 3 channel intensities for a pixel are packed into two consecutive bytes (16u data type). It
can be in one of two possible formats (see Figure 16-bit Pixel Formats): BGR565 (5 bits for blue, 6 bits for green,
5 bits for red), and BGR555 (5 bits for blue, green, red). The destination image pDst has a 4:2:0 sampling
format (see Table “Planar Image Formats” for more details).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize.width is less than 2 or

roiSize.height is less than 0.
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YUV420ToBGR565, YUV420ToBGR555, YUV420ToBGR444

Convert a YUV image that has 4:2:0 sampling format to
the 16-bit per pixel BGR image.

Syntax

IppStatus ippiYUV420ToBGR565 8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToBGR555 8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToBGR444_8ul6u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc An array of pointers to ROI in each separate color plane in the
source image.

srcStep An array of distances in bytes between starts of consecutive
lines in the source image planes.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYUV420ToBGR565, ippiYUV420ToBGR555, ippiYUV420ToBGR444 are declared in the ippcc.h

file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y"U"V" image pSrc to the gamma-corrected B*G"R" image pDst according to the
same formulas as the function 1ppiYUVTORGB does. The difference is that the input data arein 4:2:0 sampling
format (see Table “Planar Image Formats” for more details). The destination image pDst is a packed 16-bit BGR
image with reduced bit depth; all 3 channel intensities for a pixel are packed into two consecutive bytes (16u

data type). It can be in one of three possible formats (see Figure 16-bit Pixel Formats): BGR565 (5 bits for blue,
6 bits for green, 5 bits for red), BGR555 (5 bits for blue, green, red), or BGR444 (4 bits for blue, green, red). Bit

reduction is performed by discarding the least significant bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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YUV420ToBGR565Dither, YUV420ToBGR555Dither, YUV420ToBGR444Dither

Convert a YUV image that has 4:2:0 sampling format to
the 16-bit per pixel BGR image with dithering.

Syntax

IppStatus ippiYUV420ToBGR565Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToBGR555Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYUV420ToBGR444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc An array of pointers to ROI in each separate color plane in the
source image.

srcStep An array of distances in bytes between starts of consecutive
lines in the source image planes.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYUV420ToBGR565D1ther, ippiYUV420ToBGR555Dither, ippiYUV420ToBGR444Dither are
declared in the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*U"V" image pSrc to the gamma-corrected B*G"R" image pDst according to the
same formulas as the function ippi1YUVTORGB does. The difference is that the input data arein 4:2:0 sampling
format (see Table “Planar Image Formats” for more details). The destination image pDst is a packed 16-bit BGR
image with reduced bit depth; all 3 channel intensities for a pixel are packed into two consecutive bytes (16u
data type). It can be in one of three possible formats (see Figure 16-bit Pixel Formats): BGR565 (5 bits for blue,
6 bits for green, 5 bits for red), BGR555 (5 bits for blue, green, red), or BGR444 (4 bits for blue, green, red). Bit
reduction is performed using the Bayer's threshold dithering algorithm with a 4x4 matrix [Tho91].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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RGBToYCbCr

Converts an RGB image to the YCbCr color model.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiRGBToYCbCr_<mod>(const lpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C3R 8u_AC4R

Case 2: Operation on planar data

IppStatus ippiRGBToYCbCr_8u_P3R(const Ipp8u* const pSrc[3], int srcStep, lpp8u* pDst[3],
int dstStep, IppiSize roiSize);

Case 3: Conversion from pixel-order to planar data

IppStatus ippiRGBToYCbCr_<mod>(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst[3], int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C3P3R  8u_AC4P3R

Parameters

pSrc Pointer to the source image ROI for a pixel-order image. An
array of pointers to ROI in each separate source color planes
for planar images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination imnage ROI. Array of pointers to ROI
in the separate destination color planes for planar images.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiRGBTOYCbCr is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts the gamma-corrected R*G*B" image pSrc with values in the range [0..255] to the Y"Cb"Cr~
image pDst according to the following formulas:

Y" = 0.257*R" + 0.504*G" + 0.098*B" + 16
Cb®" = -0.148*R" - 0.291*G" + 0.439*B" + 128
Cr® = 0.439*R" - 0.368*G" - 0.071*B" + 128
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In the YCbCr model, Y is defined to have a nominal range [16..235], while Cb and Cr are defined to have a range
[16..240], with the value of 128 as corresponding to zero.

Both the source and destination images have the same bit depth.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCrToRGB

Converts a YCbCr image to the RGB color model.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCrToRGB_<mod>(const lpp8u* pSrc, int srcStep, lpp8u* pDst, int dstStep,
IppiSize roiSize);

Supported values for mod:

8u_C3R 8u_AC4R

Case 2: Operation on planar data

IppStatus ippiYCbCrToRGB_<mod>(const lpp8u* const pSrc[3], int srcStep, lpp8u* pDst[3],
int dstStep, lIppiSize roiSize);

Supported values for mod:
8u_P3R 8u_P3C3R

Case 3: Conversion from planar to pixel-order data

IppStatus ippiYCbCrToRGB_8u_P3C4R(const lpp8u* pSrc[3], int srcStep, lpp8u* pDst , int
dstStep, lIppiSize roiSize, Ipp8u aval);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. Array of
pointers to the ROI in each separate source color planes for
planar images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI. Array of pointers to the
ROI in the separate destination color planes for planar images.

dstStep Distance in bytes between starts of consecutive lines in the

destination image.
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roiSize Size of the source and destination ROI in pixels.
aval Constant value to create the fourth channel.
Description

The function ippiYCbCrToRGB is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts the Y*Cb"Cr* image pSrc to the 24-bit gamma-corrected R*G"B" image pDst. The
following formulas are used for conversion:

R* = 1.164*(Y" - 16) + 1.596*(Cr" - 128)
G" = 1.164*(Y" - 16) - 0.813*(Cr" - 128) - 0.392*(Cb" - 128)
B* = 1.164*(Y" - 16) + 2.017*(Cb" - 128)

The output R*G"B* values are saturated to the range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst pointer is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCrToBGR

Converts a YCbCr image to the BGR color model.

Syntax

IppStatus ippiYCbCrToBGR_8u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToBGR_8u_P3C4R(const Ipp8u* pSrc[3], int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize, Ipp8u aval);

Parameters

pSrc An array of pointers to ROI in each separate source color planes.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

aval Constant value to create the fourth channel.
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Description

The function ippiYCbCrToBGR is declared in the ippcc.h file. It operates with ROI (see Regions of Interest in
Intel IPP).

This function converts the Y*Cb"Cr* image pSrc to the 24-bit gamma-corrected B*G*R" image pDst according
to the same formulas as the function ippiYCbCrToRGB does. The output B*G*"R" values are saturated to the
range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize.width is less than 4 or

roiSize.height is less than 1.

YCbCrToBGR_709CSC

Converts a YCbCr image to the BGR image for ITU-R
BT.709 CSC signal.

Syntax

IppStatus ippiYCbCrToBGR_709CSC_8u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lpp8u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToBGR_709CSC_8u_P3C4R(const Ipp8u* pSrc[3], int srcStep, Ipp8u* pDst,
int dstStep, lIppiSize roiSize, Ipp8u aval);

Parameters

pSrc An array of pointers to ROI in separate planes of the source
image.

srcStep An array of distances in bytes between starts of consecutive
lines in the source image planes.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

aval Constant value to create fourth channel.

Description

The function TppiYCbCrToBGR_709CSC is declared in the ippcc.h file. It operates with ROI (see Regions of
Interest in Intel IPP).

This function converts a planar Y*Cb"Cr" image pSrc to the three- or four-channel gamma-corrected B'G'R’
image pDst for digital component video signals complied with the ITU-R BT.709 Recommendation [ITU709] for
computer systems consideration (CSC). The conversion is performed according to the following formulas [Jack01]:
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R* = 1.164*(Y" - 16) + 1.793*(Cr" - 128)
G" = 1.164*(Y" - 16) - 0.534*(Cr" - 128) - 0.213*(Cb" - 128)
B* = 1.164*(Y" - 16) + 2.115*(Cb" - 128)

The output R*G"B* values are saturated to the range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCrToRGB565, YCbCrToRGB555, YCbCrToRGB444

Convert a YCbCr image to the 16-bit per pixel RGB image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCrToRGB565 8ul6u_C3R(const Ipp8u* pSrc, int srcStep, Ippl6u* pDst, int
dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToRGB555 8ul6u C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToRGB444 8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, IppiSize roiSize);
Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCrToRGB565_ 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, Ippl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToRGB555 8ul6u_P3C3R(const lpp8u* pSrc[3], int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToRGB444_8ul6u_P3C3R(const lpp8u* pSrc[3], int srcStep, lppl6u* pDst,
int dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the

destination image.
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roiSize Size of the source and destination ROI in pixels.

Description

The functions 1ppiYCbCrToRGB565, ippiYCbCrToRGB555, ippiYCbCrToRGB444 are declared in the ippcc.h
file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr " image pSrc to the gamma-corrected R*G"B" image pDst according to
the same formulas as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit RGB image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats for more details): RGB565 (5 bits for red, 6 bits for green, 5 bits for blue), RGB555
(5 bits for red, green, blue), or RGB444 (4 bits for red, green, blue). Bit reduction is performed by discarding the
least significant bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCrToRGB565Dither, YCbCrToRGB555Dither, YCbCrToRGB444Dither

Convert a YCbCr image to the 16-bit per pixel RGB image
with dithering.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCrToRGB565DIther_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, Ippl6u* pDst,
int dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToRGB555Dither_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lIppl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToRGB444Dither_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);
Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCrToRGB565Dither_8ul6u_P3C3R(const lpp8u* pSrc[3], int srcStep, Ippl6u*
pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCrToRGB555Dither_8ul6u_P3C3R(const lpp8u* pSrc[3], int srcStep, lppl6u*
pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCrToRGB444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);
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Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYCbCrToRGB565Dither, ippiYCbCrToRGB555Dither, ippiYCbCrToRGB444Dither are
declared in the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr " image pSrc to the gamma-corrected R'G'B' image pDst according to the
same formulas as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit RGB image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats for more details): RGB565 (5 bits for red, 6 bits for green, 5 bits for blue), RGB555
(5 bits for red, green, blue), or RGB444 (4 bits for red, green, blue). Bit reduction is performed using the Bayer's
threshold dithering algorithm with a 4x4 matrix [Tho91].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCrToBGR565, YCbCrToBGR555, YCbCrToBGR444

Convert a YCbCr image to the 16-bit per pixel BGR image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCrToBGR565 8ul6u C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToBGR555 8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToBGR444 _8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst, int
dstStep, IppiSize roiSize);
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Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCrToBGR565_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u* pDst,
int dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToBGR555 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u* pDst,
int dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToBGR444 8ul6u P3C3R(const lpp8u* pSrc[3], int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions 1ppiYCbCrToBGR565, ippiYCbCrToBGR555, ippiYCbCrToBGR444 are declared in the ippcc.h
file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr ™ image pSrc to the gamma-corrected B*G*R" image pDst according to
the same formulas as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit BGR image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats): BGR565 (5 bits for blue, 6 bits for green, 5 bits for red), BGR555 (5 bits for blue,
green, red), or BGR444 (4 bits for blue, green, red). Bit reduction is performed by discarding the least significant
bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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YCbCrToBGR565Dither, YCbCrToBGR555Dither, YCbCrToBGR444Dither

Convert a YCbCr image to the 16-bit per pixel BGR image
with dithering.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCrToBGR565Dither_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, lIppl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToBGR555Dither_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, Ippl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCrToBGR444Dither_8ul6u_C3R(const Ipp8u* pSrc, int srcStep, Ippl6u* pDst,
int dstStep, lIppiSize roiSize);

Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCrToBGR565Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u*
pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCrToBGR555Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCrToBGR444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep, lppl6u*
pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYCbCrToBGR565Dither, ippiYCbCrToBGR555Dither, ippiYCbCrToBGR444Dither are
declared in the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr ™ image pSrc to the gamma-corrected B*G*R" image pDst according to
the same formulas as the function ippiYCbCrToBGR does.

The destination image pDst is a packed 16-bit BGR image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats for more details): BGR565 (5 bits for blue, 6 bits for green, 5 bits for red), BGR555
(5 bits for blue, green, red), or BGR444 (4 bits for blue, green, red). Bit reduction is performed using the Bayer's
threshold dithering algorithm with a 4x4 matrix [Tho91].
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

RGBToYCbCr422

Converts an RGB image to the YCbCr image with 4:2:2
sampling.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiRGBToYCbCr422 8u_C3C2R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

Case 2; Conversion from pixel-order to planar data

IppStatus, ippiRGBToYCbCr422_ 8u_C3P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

Case 2: Conversion from planar to pixel-order data

IppStatus ippiRGBToYCbCr422_8u_P3C2R(const lIpp8u* const pSrc[3], int srcStep, Ipp8u* pDst,
int dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI for pixel-order image. An
array of pointer to ROI in each separate planes for the planar
destination image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiRGBToYCbCr422 is declared in the ippcc.-h file. It operates with ROI (see Regions of Interest
in Intel IPP). This function converts the gamma-corrected R*G*B" image pSrc to the Y*Cb"Cr " image pDst with
4:2:2 sampling (see Table “Pixel-Order Image Formats” and Table “Planar Image Formats” for more details).
The conversion is performed according to the same formulas as the function ippiRGBToYCbCr does.

The converted buffer for pixel-order image has the reduced bit depth of a 16 bits per pixel, whereas the source
buffer has 24 bit depth.
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCr422ToRGB

Converts an YCbCrimage with the 4:2:2 sampling to the
RGB image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToRGB_8u_C2C3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

Case 2: Conversion from pixel-order to planar data

IppStatus ippiYCbCr422ToRGB_8u_C2P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep, lIppiSize roiSize);

Case 3: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToRGB_8u_P3C3R(const Ipp8u* const pSrc[3], int srcStep[3], lpp8u*
pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the ROI in the destination pixel-order image. An array
of pointers to ROI in each planes of the destination planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiYCbCr422ToRGB is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the Y*Cb*"Cr* image pSrc with the 4:2:2 sampling (see Table “Pixel-Order Image
Formats” and Table “Planar Image Formats” for more details) to the gamma-corrected R*G"B* image pDst
according to the same formulas as the function ippiYCbCrToRGB does. The output R*G"B* values are saturated
to the range [0..255].
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Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

RGBToYCrCb422

Converts 24-bit per pixel RGB image to 16-bit per pixel
YCrCb image

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiRGBToYCrCh422 8u_C3C2R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

Case 2: Conversion from planar to pixel-order data

IppStatus ippiRGBToYCrCb422_ 8u_P3C2R(const lIpp8u* const pSrc[3], int srcStep, Ipp8u* pDst,
int dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source color planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiRGBToYCrCb422 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP). This function converts the gamma-corrected R*G"B" image pSrc to the Y"Cb"Cr~ image pDst
according to the same formulas as the function ippiRGBToYCbCrippiRGBToYCbhCr does. The difference is that
iIppiRGBTOYCrCh422 uses 4:2:2 sampling format for the converted image (see Table “"Pixel-Order Image
Formats” and Table “Planar Image Formats” for more details).

The converted buffer has the reduced bit depth of 16 bits per pixel, whereas the source buffer has 24 bit depth.
Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
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ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or
negative value.

YCrCb422ToRGB

Converts 16-bit per pixel YCrCb image to 24-bit per pixel
RGB image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCrCb422ToRGB_8u_C2C3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

Case 2: Conversion from pixel-order to planar data

IppStatus ippiYCrCb422ToRGB_8u_C2P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order image. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the ROI in the destination pixel-order image. An array
of pointers to ROI in each planes of the destination planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiYCrCb422ToRGB is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the Y*Cr*"Cb* image pSrc, packed in 4:2:2 sampling format (see Table “Pixel-Order
Image Formats” and Table “Planar Image Formats” for more details) to the 24-bit gamma-corrected R*G*B*
image pDst according to the same formulas as the function ippiYCbCrToRGBdoes. The output R*G"B*" values
are saturated to the range [0..255].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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BGRToYCbCr422

Converts 24-bit per pixel BGR image to 16-bit per pixel
YCbCr image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiBGRToYCbCr422_8u_C3C2R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

IppStatus ippiBGRToYCbCr422_8u_AC4C2R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, IppiSize roiSize);
Case 2: Conversion from pixel-order to planar data

IppStatus ippiBGRToYCbCr422_8u_C3P3R(const lpp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

IppStatus ippiBGRTOYCbCr422_8u_AC4P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

Parameters

pSrc Pointer to the source mage ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the ROI in the destination pixel-order image. An array
of pointers to ROI in each planes of the destination planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination pixel-order image. An array of distances in bytes for
each plane of the destination planar image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiBGRToYCbCr422 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts a three- or four-channel gamma-corrected B*G"R" image pSrc to the two-channel or
three-planes Y*Cb"Cr* image pDst according to the same formulas as the function ippiRGBToYCbCr does. The
difference is that ippiBGRTOYCbCr422 uses the 4:2:2 sampling format (see Table “Pixel-Order Image Formats”
and Table “Planar Image Formats” for more details).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize.width is less than 2 or

roiSize.height is less than 1.

233



6 Intel® Integrated Performance Primitives Reference Manual, Volume 2: Image and Video Processing

YCbCr422ToBGR

Converts a YCbCr image with 4:2:2 sampling to the BGR
image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToBGR_8u_C2C3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

IppStatus ippiYCbCr422ToBGR_8u_C2C4R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, IppiSize roiSize, Ipp8u aval);
Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToBGR_8u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], Ipp8u* pDst,
int dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI. An array of pointers to the ROI
in each separate plane of the source planar image.

srcStep Distance in bytes between starts of consecutive lines in the
source image. An array of such distances in bytes for each plane
of the source planar image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

aval Constant value to create the fourth channel.

Description

The function ippiYCbCr422ToBGR is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the Y*Cb"Cr~ image pSrc with 4:2:2 sampling (see Table “Pixel-Order Image Formats”
and Table “Planar Image Formats” for more details) to the gamma-corrected B*G"R" image pDst according to
the same formulas as the function ippiYCbCrToRGB does.

The output B*G"R" values are saturated to the range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize.width is less than 2 or

roiSize.height is less than 1.
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BGR565ToYCbCr422, BGR555ToYCbCr422

Converts 16-bit per pixel BGR image to 16-bit per pixel
YCbCr image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiBGR565ToYCbCr422_16u8u_C3C2R(const lppl6u* pSrc, int srcStep, lpp8u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiBGR555ToYCbCr422_16u8u_C3C2R(const Ippl6u* pSrc, int srcStep, lpp8u* pDst,
int dstStep, IppiSize roiSize);
Case 2: Conversion from pixel-order to planar data

IppStatus ippiBGR565ToYCbCr422_16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, lpp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

IppStatus ippiBGR555ToYCbCr422_16u8u_C3P3R(const Ippl6u* pSrc, int srcStep, lpp8u* pDst[3],
int dstStep[3], IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROIL.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the ROI in the destination pixel-order image. An array
of pointers to ROI in each planes of the destination planar image.

dstStep Distance in bytes between starts of consecutive lines in the
destination pixel-order image. An array of distances in bytes for
each plane of the destination planar image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiBGR565ToYCbCr422 and ippiBGR555ToYCbCr422 are declared in the ippcc.h file. They
operate with ROI (see Regions of Interest in Intel IPP).

These functions convert a three- or four-channel gamma-corrected B'G'R' image pSrc to the two-channel or
three-planes Y"Cb"Cr* image pDst according to the same formulas as the function ippiRGBToYCbCr does. The
difference is that these functions use 4:2:2 sampling format (see Table “Pixel-Order Image Formats” and Table
“Planar Image Formats” for more details).

The source image pSrc is a packed 16-bit BGR image with reduced bit depth; all 3 channel intensities for a pixel
are packed into two consecutive bytes (16u data type). It can be in one of two possible formats (see Figure
16-bit Pixel Formats for more details): BGR565 (5 bits for blue, 6 bits for green, 5 bits for red), and BGR555 (5
bits for blue, green, red).

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
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ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.

ippStsSizeErr Indicates an error condition if roiSize.width is less than 2 or
roiSize._height is less than 1.

RGBToCbYCr422, RGBToCbYCr422Gamma

Convert 24-bit per pixel RGB image to 16-bit per pixel
CbYCr image.

Syntax

IppStatus ippiRGBToCbYCr422_8u_C3C2R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, IppiSize roiSize);

IppStatus ippiRGBToCbYCr422Gamma_8u_C3C2R(const lpp8u* pSrc, int srcStep, Ipp8u* pDst,
int dstStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions IppiRGBToCbYCr422 and ippiRGBToCbYCr422Gamma are declared in the ippcc.h file. They
operate with ROI (see Regions of Interest in Intel IPP).

The function ippiRGBToCbYCr422 converts the gamma-corrected R*G"B*" image pSrc to the Cb*"Y"Cr*" image
pDst according to the same formulas as the function ippiRGBToYCbCr does.

The function ippiRGBToCbYCr422Gamma performs gamma-correction of the source RGB image pSrc according
to the same formula as the function ippiGammaFwd does, and then converts it to the Cb"Y*Cr* image pDst
according to the same formulas as the function ippiRGBToYCbCr does.

The functions IppiRGBToCbYCr422 and ippiRGBToCbYCr422Gamma use 4:2:2 sampling format for the converted
image.

A CbYCr image has the following sequence of bytes: CbOYOCr0Y1, Cb1Y2CrlY3, ....

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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CbYCr422ToRGB

Converts 16-bit per pixel CbYCr image to 24-bit per pixel
RGB image.

Syntax

IppStatus ippiCbYCr422ToRGB_8u_C2C3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels

Description

The function ippiCbYCr422ToRGB is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the Cb"Y*Cr* image pSrc, packed in the 4:2:2 sampling format, to the 24-bit
gamma-corrected R"G"B" image pDst according to the same formulas as the function ippiYCbCrToRGB does.

A CbYCr image has the following sequence of bytes: CbOYOCr0Y1, Cb1Y2Cr1Ys, ... .
The output R*G"B*" values are saturated to the range [0..255].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

BGRToCbYCr422

Converts 32-bit per pixel BGR image to 16-bit per pixel
CbYCr image.

Syntax

IppStatus ippiBGRToCbYCr422_8u_AC4C2R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst, int
dstStep, lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.
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srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The function ippiBGRToCbYCr422 is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the four-channel gamma-corrected B*G"R*" image pSrc to the two-channel Cb*"Y"Cr~
image pDst according to the same formulas as the function ippiRGBToYCbCr does. The function ippiBGRToCbY-
Cr422 uses 4:2:2 sampling format for the converted image. An alpha-channel information is lost.

An CbYCr image has the following sequence of bytes: CbOYOCr0Y1, Cb1lY2Cr1Y3, ... .

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

BGRToCbYCr422_709HDTV

Converts BGR image to 16-bit per pixel CbYCr image for
ITU-R BT.709 HDTV signal.

Syntax

IppStatus 1ppiBGRTOCbYCr422_709HDTV_8u_C3C2R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiBGRToCbYCr422_709HDTV_8u_AC4C2R(const lIpp8u* pSrc, int srcStep, Ipp8u* pDst,
int dstStep, lIppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.
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Description

The function ippiBGRToCbYCr422_709HDTYV is declared in the ippcc.h file. It operates with ROI (see Regions
of Interest in Intel IPP).

This function converts the three- or four-channel gamma-corrected B*G"R" image pSrc to the two-channel
Cb*"Y*"Cr" image pDst for digital component video signals complied with the ITU-R BT.709 Recommendation
[ITU709] for high-definition TV (HDTV). The source image pixel values are in the range [16..235]. The conversion
is performed according to the following formulas [Jack01]:

Y®" = 0.213*R" + 0.715*G" + 0.072*B"
Cb* -0.117*R" - 0.394*G" + 0.511*B" + 128
Cr® = 0.511*R" - 0.464*G" - 0.047*B" + 128

The values of Y™ of the destination image are in the range [16..235], the values of Cb™, Cr* are in the range
[16..240]. They should be saturated at the 1 and 254 levels.

The function ippiBGRTOCbYCr422_709HDTV uses the 4:2:2 sampling format for the converted image. The
alpha-channel information is lost.

A CbYCr image has the following sequence of bytes: CbOYOCr0Y1, Cb1Y2Cr1Ys, ... .

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst pointer is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

CbYCr422ToBGR

Converts 16-bit per pixel CbYCr image to four channel
BGR image.

Syntax

IppStatus ippiCbYCr422ToBGR_8u_C2C4R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst, int
dstStep, lIppiSize roiSize, Ipp8u aval);

Parameters

pSrc Pointer to the source image ROL.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

aval Constant value to create the fourth channel.
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Description

The function ippiCbYCr422ToBGR is declared in the ippcc.h file. It operates with ROI (see Regions of Interest
in Intel IPP).

This function converts the Cb"Y*Cr* image pSrc, packed in 4:2:2 sampling format, to the four channel
gamma-corrected B*G"R" image pDst according to the same formulas as the function ippiYCbCrToRGB does.

A CbYCr image has the following sequence of bytes: CbOYOCr0Y1, Cb1Y2Cr1Ys, ... .
The output B*"G"R*" values are saturated to the range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

CbYCr422ToBGR_709HDTV

Converts 16-bit per pixel CbYCr image to the BGR image
for ITU-R BT.709 HDTV signal.

Syntax

IppStatus ippiCbYCr422ToBGR_709HDTV_8u_C2C3R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiCbYCr422ToBGR_709HDTV_8u_C2C4R(const Ipp8u* pSrc, int srcStep, Ipp8u* pDst,
int dstStep, lIppiSize roiSize, Ipp8u aval);

Parameters

pSrc Pointer to the source image ROL.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

aval Constant value to create the fourth channel.

Description

The function 1ppiCbYCr422ToBGR_709HDTV is declared in the ippcc.h file. It operates with ROI (see Regions
of Interest in Intel IPP).
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This function converts the Cb™Y"Cr " image pSrc, packed in 4:2:2 sampling format, to the three- or four-channel
gamma-corrected B*"G"R" image pDst for digital component video signals complied with the ITU-R BT.709
Recommendation [ITU709] for high-definition TV (HDTV). A source CbYCr image has the following sequence of
bytes: CbOYOCr0Y1, Cb1Y2Cr1Y3, ... . The values of Y* are in the range [16..235], the values of Cb", Cr* are
in the range [16..240]. The conversion is performed according to the following formulas [Jack01]:

R* = Y* + 1.540%(Cr" - 128)
G" = Y" - 0.459*%(Cr" - 128) - 0.183*(Cb" - 128)
B* = Y* + 1.816*(Cb" - 128)

The destination image pixel values have a nominal range [16..235]. The resulting R*G"B" values should be
saturated at the 0 and 255 levels.

The output B*"G"R" values are saturated to the range [0..255].

The fourth channel is created by setting channel values to the constant value aval.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCr422ToRGB565, YCbCr422ToRGB555, YCbCr422ToRGB444

Convert 16-bit per pixel YCbCr image to 16-bit per pixel
RGB image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToRGB565 8ul6u_C2C3R(const lpp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToRGB555 8ul6u_C2C3R(const lpp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCr422ToRGB444_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);
Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToRGB565 8ul6u_P3C3R(const lpp8u* pSrc[3], int srcStep[3], lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToRGB555 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToRGB444 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], Ippl6u*
pDst, int dstStep, IppiSize roiSize);
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Parameters

pSrc Pointer to the source image ROI for pixel-order images. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image. An array of three values in case of planar data.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYCbCr422ToRGB565, ippiYCbCr422ToRGB565, ippiYCbCr422ToRGB565 are declared in
the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr* image pSrc, packed in 4:2:2 sampling format (see Table “Pixel-Order
Image Formats” for more details), to the gamma-corrected R*G"B" image pDst according to the same formulas
as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit RGB image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats): RGB565 (5 bits for red, 6 bits for green, 5 bits for blue), RGB555 (5 bits for red,
green, blue), RGB444 (4 bits for red, green, blue).

Bit reduction is performed by discarding the least significant bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCr422ToRGB565Dither, YCbCr422ToRGB555Dither, YCbCr422ToRGB444Dither

Convert 16-bit per pixel YCbCr image to 16-bit per pixel
RGB image with dithering.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToRGB565Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToRGB555Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToRGB444Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);
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Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToRGB565Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCr422ToRGB555Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCr422ToRGB444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order images. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image. An array of three values in case of planar data.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions ippiYCbCr422ToRGB565Dither, ippiYCbCr422ToRGB565Dither, ippiY-
CbCr422ToRGB565Di1ther are declared in the ippcc.h file. They operate with ROI (see Regions of Interest in
Intel IPP).

These functions convert the Y*Cb"Cr~ image pSrc, packed in 4:2:2 sampling format (see Table “Pixel-Order
Image Formats” for more details), to the gamma-corrected R*G"B*" image pDst according to the same formulas
as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit RGB image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats): RGB565 (5 bits for red, 6 bits for green, 5 bits for blue), RGB555 (5 bits for red,
green, blue), RGB444 (4 bits for red, green, blue).

Bit reduction is performed using the Bayer's threshold dithering algorithm with a 4x4 matrix [Tho91].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.
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YCbCr422ToBGR565, YCbCr422ToBGR555, YCbCr422ToBGR444

Convert 16-bit per pixel YCbCr image to 16-bit per pixel
BGR image.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToBGR565 8ul6u_C2C3R(const lpp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);

IppStatus ippiYCbCr422ToBGR555 8ul6u_C2C3R(const lpp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToBGR444_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u* pDst,
int dstStep, lIppiSize roiSize);

Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToBGR565 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], lppl6u*
pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCr422ToBGR555 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToBGR444 8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3], Ippl6u*
pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order images. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image. An array of three values in case of planar data.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.

Description

The functions IppiYCbCr422ToBGR565, ippiYCbCr422ToBGR565, ippiYChCr422ToBGR565 are declared in
the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr~ image pSrc, packed in 4:2:2 sampling format (see Table “Pixel-Order
Image Formats” for more details), to the gamma-corrected B*G"R*" image pDst according to the same formulas
as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit BGR image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats): BGR565 (5 bits for blue, 6 bits for green, 5 bits for red), BGR555 (5 bits for blue,
green, red), BGR444 (4 bits for blue, green, red).
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Bit reduction is performed by discarding the least significant bits in the image after color conversion.

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

YCbCr422ToBGR565Dither, YCbCr422ToBGR555Dither, YCbCr422ToBGR444Dither

Convert 16-bit per pixel YCbCr image to 16-bit per pixel
BGR image with dithering.

Syntax
Case 1: Operation on pixel-order data

IppStatus ippiYCbCr422ToBGR565Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToBGR555Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, lppl6u*
pDst, int dstStep, IppiSize roiSize);

IppStatus ippiYCbCr422ToBGR444Dither_8ul6u_C2C3R(const Ipp8u* pSrc, int srcStep, Ippl6u*
pDst, int dstStep, IppiSize roiSize);
Case 2: Conversion from planar to pixel-order data

IppStatus ippiYCbCr422ToBGR565Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCr422ToBGR555Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

IppStatus ippiYCbCr422ToBGR444Dither_8ul6u_P3C3R(const Ipp8u* pSrc[3], int srcStep[3],
Ippl6u* pDst, int dstStep, lppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI for pixel-order images. An array
of pointers to ROI in each separate source planes for planar
images.

srcStep Distance in bytes between starts of consecutive lines in the
source image. An array of three values in case of planar data.

pDst Pointer to the destination image ROI.

dstStep Distance in bytes between starts of consecutive lines in the
destination image.

roiSize Size of the source and destination ROI in pixels.
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Description

The functions IppiYCbCr422ToBGR565Dither, ippiYCbCr422ToBGR565Dither, ippiYCbCr422ToB-
GR565Dither are declared in the ippcc.h file. They operate with ROI (see Regions of Interest in Intel IPP).

These functions convert the Y*Cb"Cr " image pSrc, packed in the 4:2:2 sampling format (see Table “Pixel-Order
Image Formats” for more details), to the gamma-corrected B*G*R" image pDst according to the same formulas
as the function ippiYCbCrToRGB does.

The destination image pDst is a packed 16-bit BGR image with reduced bit depth; all 3 channel intensities for
a pixel are packed into two consecutive bytes (16u data type). It can be in one of three possible formats (see
Figure 16-bit Pixel Formats): BGR565 (5 bits for blue, 6 bits for green, 5 bits for red), BGR555 (5 bits for blue,
green, red), BGR444 (4 bits for blue, green, red).

Bit reduction is performed using the Bayer's threshold dithering algorithm with a 4x4 matrix [Tho91].

Return Values

ippStsNoErr Indicates no error. Any other value indicates an error or a warning.
ippStsNul IPtrErr Indicates an error condition if pSrc or pDst is NULL.
ippStsSizeErr Indicates an error condition if roiSize has a field with a zero or

negative value.

RGBToYCbCr420

Converts an RGB image to the YCbCr color model; uses
4:2:0 sampling.

Syntax

IppStatus ippiRGBToYCbCr420_8u_C3P3R(const Ipp8u* pSrc, int srcStep, lpp8u* pDst[3], int
dstStep[3], IppiSize roiSize);

IppStatus ippiRGBToYCbCr420_8u_C3P2R(const lpp8u* pSrc, int srcStep, lpp8u* pDstY, int
dstYStep, Ipp8u* pDstCbCr, int dstCbCrStep, lIppiSize roiSize);

IppStatus ippiRGBToYCbCr420_8u_C4P2R(const lpp8u* pSrc, int srcStep, lIpp8u* pDstY, int
dstYStep, Ipp8u* pDstCbCr, int dstCbCrStep, IppiSize roiSize);

Parameters

pSrc Pointer to the source image ROI.

srcStep Distance in bytes between starts of consecutive lines in the
source image.

pDst An array of pointers to ROI in the separate planes of the
destination image for three-plane image.

dstStep Array of distances in bytes between starts of consecutive lines
in eac