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Abstract
This contribution reports the test results of CE6-1.3 on 8-bit primary transform core. It is reportedly shown that, on top of VTM-2.0.1, average 0.00%, 0.01% and -0.01% luma BD-Rate is achieved under All Intra (AI), Random Access (RA) and Low Delay B (LDB) configurations, respectively.
Introduction
In VVC Draft 2 [1], all primary transforms apply 10-bit cores. Compared to 8-bit primary transform cores as in HEVC, applying 10-bit transform core requires additional memory for storing the primary transform cores and additional burden for implementation since the input bit-range of multiplier is increased.
Proposed method
All the transform cores used in HEVC are kept as the same, including 4-point DCT-2 and DST-7, 8-point, 16-point and 32-point DCT-2. For other transforms, including 64-point DCT-2, 4-point DCT-8, 8-point, 16-point, 32-point DST-7 and DCT-8, it is proposed to use 8-bit primary transform cores.

Results
Total 8 experiments are conducted to evaluate the proposed methods, as specified below in Table 1. Both CTC test conditions [2] and Low QP test conditions are used to perform the simulations. The Low QP test condition are using QP 5, 10, 15 and 20 as defined in the CE6 description [3].
[bookmark: _Ref517814315]Table 1: Descriptions of experiments.
	
	Test #
	QP
	Inter MTS
	Forward transform precision

	CE6-1.3a
	1
	CTC QP
	Off
	8

	
	2
	CTC QP
	On
	8

	
	3
	Low QP
	Off
	8

	
	4
	Low QP
	On
	8

	CE6-1.3b
	5
	CTC QP
	Off
	10

	
	6
	CTC QP
	On
	10

	
	7
	Low QP
	Off
	10

	
	8
	Low QP
	On
	10



Table 2: Coding performance of Test #1 (CTC QP, Inter MTS off, 8-bit)
[image: ]

Table 3: Coding performance of Test #2 (CTC QP, Inter MTS on, 8-bit)
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Table 4: Coding performance of Test #3 (Low QP, Inter MTS off, 8-bit)
[bookmark: _GoBack][image: ] [image: ]

Table 5: Coding performance of Test #4 (Low QP, Inter MTS on, 8-bit)
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Table 6: Coding performance of Test #5 (CTC QP, Inter MTS off, 10-bit)
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Table 7: Coding performance of Test #6 (CTC QP, Inter MTS on, 10-bit)
[image: ] [image: ]

Table 8: Coding performance of Test #7 (low QP, Inter MTS off, 10-bit)
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Table 9: Coding performance of Test #8 (low QP, Inter MTS on, 10-bit)
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Complexity Analysis
Memory requirements for storing transform cores
Comparisons on the memory requirement for storing primary transform cores are described in Table 10. Detailed calculation on the memory cost of MTS for storing memory transform cores is described in Table 11.
[bookmark: _Ref525569028]Table 10: Memory requirements for storing memory transform cores
	
	DCT-2
	MTS
	Total

	VTM-2.0.1
	6.82 KB
	3.4 KB
	10.22 KB

	CE6-1.3
	5.456 KB
	2.72 KB
	8.176 KB



[bookmark: _Ref525569071]Table 11: Memory requirements for storing memory transform cores of MTS
	Transform size
	Number of elements
	Number of transform types
	Bits per element
	Total

	4-point
	16
	2
	10 bit
	320 bits

	8-point
	64
	2
	10 bit
	1280 bits

	16-point
	256
	2
	10 bit
	5120 bits

	32-point
	1024
	2
	10 bit
	20480 bits

	All
	
	
	
	3.4 KB



Other metrics

	Metrics
	Reported results

	Operation counts 
	Unchanged

	Minimum bit-precision
	Unchanged

	Specify if a transform requires multiple iterations where transform output is fed back as input to the transform logic, and multiple iterations are required to produce final transform output
	No

	Other operations and memory requirements relevant to the proposed tool
	No

	Encoder and decoder times obtained on the same computing platform for both reference and proposed tools should be provided
	Reported in Section 3

	List of all combinations of transforms block size and transform type used for secondary transformation.
	Same with VTM-2.0.1

	Provide analysis of implementation and arithmetic commonalities of proposed transforms
	Implementation and arithmetic commonality unchanged

	If the proposal requires additional computations at the encoder or decoder
	No



Proposed text changes
The following proposed text modifications are based on JVET-K1001-v5. The added texts are highlighted in green, and deleted texts are marked by red strikethrough.

[bookmark: _Ref522189476][bookmark: _Toc525063860]8.4.2	Scaling and transformation process
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable cIdx specifying the colour component of the current block,
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height.
Output of this process is the (nTbW)x(nTbH) array of residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables bitDepth, bdShift and tsShift are derived as follows:
bitDepth = ( cIdx  = =  0 ) ? BitDepthY : BitDepthC		(8‑374)
bdShift = Max( 2220 − bitDepth, 0 )		(8‑375)
tsShift = 5 + ( ( Log2( nTbW ) + Log2( nTbH ) ) / 2 )		(8‑376)
The (nTbW)x(nTbH) array of residual samples resSamples is derived as follows:
1. The scaling process for transform coefficients as specified in clause 8.4.3 is invoked with the transform block location ( xTbY, yTbY ), the transform width nTbW and the transform height nTbH, the colour component variable cIdx and the bit depth of the current colour component bitDepth as inputs, and the output is an (nTbW)x(nTbH) array of scaled transform coefficients d.
2. The (nTbW)x(nTbH) array of residual samples r is derived as follows:
· If transform_skip_flag[ xTbY ][ yTbY ][ cIdx ] is equal to 1, the residual sample array values r[ x ][ y ] with with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
r[ x ][ y ] = d[ x ][ y ]  <<  tsShift	(8‑377)
· Otherwise (transform_skip_flag[ xTbY ][ yTbY ][ cIdx ] is equal to 0), the transformation process for scaled transform coefficients as specified in clause 8.4.4.1 is invoked with the transform block location ( xTbY, yTbY ), the transform width nTbW and the transform height nTbH, the colour component variable cIdx and the (nTbW)x(nTbH) array of scaled transform coefficients d as inputs, and the output is an (nTbW)x(nTbH) array of residual samples r.
3. The residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
resSamples[ x ][ y ] = ( r[ x ][ y ] + ( 1  <<  ( bdShift − 1 ) ) )  >>  bdShift	(8‑378)

[bookmark: _Ref522119035][bookmark: _Toc525063862]8.4.4	Transformation process for scaled transform coefficients
[bookmark: _Ref522130276]8.4.4.1	General
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable nTbW specifying the width of the current transform block,
· a variable nTbH specifying the height of the current transform block,
· a variable cIdx specifying the colour component of the current block,
· an (nTbW)x(nTbH) array d[ x ][ y ] of scaled transform coefficients with x = 0..nTbW − 1, y = 0..nTbH − 1.
Output of this process is the (nTbW)x(nTbH) array r[ x ][ y ] of residual samples with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variable trTypeHor specifying the horizontal transform kernel and the variable trTypeVer specifying the vertical transform kernel are derived in Table 8‑9 depending on mts_idx[ xTbY ][ yTbY ] and CuPredMode[ xTbY ][ yTbY ]. 
The (nTbW)x(nTbH) array r of residual samples is derived as follows:
1. Each (vertical) column of scaled transform coefficients d[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 is transformed to e[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 by invoking the one-dimensional transformation process as specified in clause 8.4.4.2 for each column x = 0..nTbW − 1 with the height of the transform block nTbH, the list d[ x ][ y ] with y = 0..nTbH − 1 and the transform type variable trType set equal to trTypeVer as inputs, and the output is the list e[ x ][ y ] with y = 0..nTbH − 1.
2. The intermediate sample values g[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
g[ x ][ y ] = Clip3( CoeffMin, CoeffMax, ( e[ x ][ y ] + 25664 )  >>  97 )	(8‑389)
3. Each (horizontal) row of the resulting array g[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 is transformed to r[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 by invoking the one-dimensional transformation process as specified in clause 8.4.4.2 for each row y = 0..nTbH − 1 with the width of the transform block nTbW, the list g[ x ][ y ] with x = 0..nTbW − 1 and the transform type variable trType set equal to trTypeHor as inputs, and the output is the list r[ x ][ y ] with x = 0..nTbW − 1.

[bookmark: _Ref522136373]8.4.4.3	Transformation matrix derivation process
Inputs to this process are:
· a variable nTbS specifying the horizontal sample size of scaled transform coefficients,
· the transformation kernel type trType.
Output of this process is the transformation matrix transMatrix.
The transformation matrix transMatrix is derived based on trType and nTbs as follows:
· If trType is equal to 0, the following applies:
transMatrix[ m ][ n ] = transMatrixCol0to15[ m ][ n ] with m = 0..15, n = 0..63	(8‑392)
transMatrixCol0to15 =	(8‑393)
{
{ 256  256  256  256  256  256  256  256  256  256  256  256  256  256  256  256 }
{ 362  361  359  357  353  349  344  338  331  323  315  306  296  285  274  262 }
{ 362  358  351  341  327  311  291  268  243  216  186  155  122   88   53   18 }
{ 361  353  338  315  285  250  208  163  114   62    9  −44  −97 −147 −194 −236 }
{ 360  346  319  280  230  171  105   35  −35 −105 −171 −230 −280 −319 −346 −360 }
{ 359  338  296  236  163   79   −9  −97 −178 −250 −306 −344 −361 −357 −331 −285 }
{ 358  327  268  186   88  −18 −122 −216 −291 −341 −362 −351 −311 −243 −155  −53 }
{ 357  315  236  130    9 −114 −223 −306 −353 −359 −323 −250 −147  −27   97  208 }
{ 355  301  201   71  −71 −201 −301 −355 −355 −301 −201  −71   71  201  301  355 }
{ 353  285  163    9 −147 −274 −349 −357 −296 −178  −27  130  262  344  359  306 }
{ 351  268  122  −53 −216 −327 −362 −311 −186  −18  155  291  358  341  243   88 }
{ 349  250   79 −114 −274 −357 −338 −223  −44  147  296  361  323  194    9 −178 }
{ 346  230   35 −171 −319 −360 −280 −105  105  280  360  319  171  −35 −230 −346 }
{ 344  208   −9 −223 −349 −338 −194   27  236  353  331  178  −44 −250 −357 −323 }
{ 341  186  −53 −268 −362 −291  −88  155  327  351  216  −18 −243 −358 −311 −122 }
{ 338  163  −97 −306 −357 −223   27  262  362  274   44 −208 −353 −315 −114  147 }
{ 334  139 −139 −334 −334 −139  139  334  334  139 −139 −334 −334 −139  139  334 }
{ 331  114 −178 −353 −296  −44  236  362  250  −27 −285 −357 −194   97  323  338 }
{ 327   88 −216 −362 −243   53  311  341  122 −186 −358 −268   18  291  351  155 }
{ 323   62 −250 −359 −178  147  353  274  −27 −306 −338  −97  223  362  208 −114 }
{ 319   35 −280 −346 −105  230  360  171 −171 −360 −230  105  346  280  −35 −319 }
{ 315    9 −306 −323  −27  296  331   44 −285 −338  −62  274  344   79 −262 −349 }
{ 311  −18 −327 −291   53  341  268  −88 −351 −243  122  358  216 −155 −362 −186 }
{ 306  −44 −344 −250  130  361  178 −208 −357  −97  274  331    9 −323 −285   79 }
{ 301  −71 −355 −201  201  355   71 −301 −301   71  355  201 −201 −355  −71  301 }
{ 296  −97 −361 −147  262  323  −44 −353 −194  223  344    9 −338 −236  178  357 }
{ 291 −122 −362  −88  311  268 −155 −358  −53  327  243 −186 −351  −18  341  216 }
{ 285 −147 −357  −27  344  194 −250 −315   97  362   79 −323 −236  208  338  −44 }
{ 280 −171 −346   35  360  105 −319 −230  230  319 −105 −360  −35  346  171 −280 }
{ 274 −194 −331   97  359    9 −357 −114  323  208 −262 −285  178  338  −79 −361 }
{ 268 −216 −311  155  341  −88 −358   18  362   53 −351 −122  327  186 −291 −243 }
{ 262 −236 −285  208  306 −178 −323  147  338 −114 −349   79  357  −44 −361    9 }
{ 256 −256 −256  256  256 −256 −256  256  256 −256 −256  256  256 −256 −256  256 }
{ 250 −274 −223  296  194 −315 −163  331  130 −344  −97  353   62 −359  −27  362 }
{ 243 −291 −186  327  122 −351  −53  362  −18 −358   88  341 −155 −311  216  268 }
{ 236 −306 −147  349   44 −362   62  344 −163 −296  250  223 −315 −130  353   27 }
{ 230 −319 −105  360  −35 −346  171  280 −280 −171  346   35 −360  105  319 −230 }
{ 223 −331  −62  361 −114 −306  262  178 −349   −9  353 −163 −274  296  130 −359 }
{ 216 −341  −18  351 −186 −243  327   53 −358  155  268 −311  −88  362 −122 −291 }
{ 208 −349   27  331 −250 −163  359  −79 −306  285  114 −362  130  274 −315  −62 }
{ 201 −355   71  301 −301  −71  355 −201 −201  355  −71 −301  301   71 −355  201 }
{ 194 −359  114  262 −338   27  315 −296  −62  349 −236 −147  362 −163 −223  353 }
{ 186 −362  155  216 −358  122  243 −351   88  268 −341   53  291 −327   18  311 }
{ 178 −362  194  163 −361  208  147 −359  223  130 −357  236  114 −353  250   97 }
{ 171 −360  230  105 −346  280   35 −319  319  −35 −280  346 −105 −230  360 −171 }
{ 163 −357  262   44 −315  331  −79 −236  361 −194 −130  349 −285   −9  296 −344 }
{ 155 −351  291  −18 −268  358 −186 −122  341 −311   53  243 −362  216   88 −327 }
{ 147 −344  315  −79 −208  359 −274    9  262 −361  223   62 −306  349 −163 −130 }
{ 139 −334  334 −139 −139  334 −334  139  139 −334  334 −139 −139  334 −334  139 }
{ 130 −323  349 −194  −62  285 −361  250   −9 −236  359 −296   79  178 −344  331 }
{ 122 −311  358 −243   18  216 −351  327 −155  −88  291 −362  268  −53 −186  341 }
{ 114 −296  362 −285   97  130 −306  361 −274   79  147 −315  359 −262   62  163 }
{ 105 −280  360 −319  171   35 −230  346 −346  230  −35 −171  319 −360  280 −105 }
{  97 −262  353 −344  236  −62 −130  285 −359  331 −208   27  163 −306  362 −315 }
{  88 −243  341 −358  291 −155  −18  186 −311  362 −327  216  −53 −122  268 −351 }
{  79 −223  323 −362  331 −236   97   62 −208  315 −361  338 −250  114   44 −194 }
{  71 −201  301 −355  355 −301  201  −71  −71  201 −301  355 −355  301 −201   71 }
{  62 −178  274 −338  362 −344  285 −194   79   44 −163  262 −331  361 −349  296 }
{  53 −155  243 −311  351 −362  341 −291  216 −122   18   88 −186  268 −327  358 }
{  44 −130  208 −274  323 −353  362 −349  315 −262  194 −114   27   62 −147  223 }
{  35 −105  171 −230  280 −319  346 −360  360 −346  319 −280  230 −171  105  −35 }
{  27  −79  130 −178  223 −262  296 −323  344 −357  362 −359  349 −331  306 −274 }
{  18  −53   88 −122  155 −186  216 −243  268 −291  311 −327  341 −351  358 −362 }
{   9  −27   44  −62   79  −97  114 −130  147 −163  178 −194  208 −223  236 −250 }
{  64   64   64   64   64   64   64   64   64   64   64   64   64   64   64   64 }
{  91   90   90   90   88   87   86   84   83   81   79   77   73   71   69   65 }
{  90   90   88   85   82   78   73   67   61   54   46   38   31   22   13    4 }
{  90   88   84   79   71   62   52   41   28   15    2  -11  -24  -37  -48  -59 }
{  90   87   80   70   57   43   25    9   -9  -25  -43  -57  -70  -80  -87  -90 }
{  90   84   73   59   41   20   -2  -24  -44  -62  -77  -86  -90  -90  -83  -71 }
{  90   82   67   46   22   -4  -31  -54  -73  -85  -90  -88  -78  -61  -38  -13 }
{  90   79   59   33    2  -28  -56  -77  -88  -90  -81  -62  -37   -7   24   52 }
{  89   75   50   18  -18  -50  -75  -89  -89  -75  -50  -18   18   50   75   89 }
{  88   71   41    2  -37  -69  -87  -90  -73  -44   -7   33   65   86   90   77 }
{  88   67   31  -13  -54  -82  -90  -78  -46   -4   38   73   90   85   61   22 }
{  87   62   20  -28  -69  -90  -84  -56  -11   37   73   90   81   48    2  -44 }
{  87   57    9  -43  -80  -90  -70  -25   25   70   90   80   43   -9  -57  -87 }
{  86   52   -2  -56  -87  -84  -48    7   59   88   83   44  -11  -62  -90  -81 }
{  85   46  -13  -67  -90  -73  -22   38   82   88   54   -4  -61  -90  -78  -31 }
{  84   41  -24  -77  -90  -56    7   65   91   69   11  -52  -88  -79  -28   37 }
{  83   36  -36  -83  -83  -36   36   83   83   36  -36  -83  -83  -36   36   83 }
{  83   28  -44  -88  -73  -11   59   91   62   -7  -71  -90  -48   24   81   84 }
{  82   22  -54  -90  -61   13   78   85   31  -46  -90  -67    4   73   88   38 }
{  81   15  -62  -90  -44   37   88   69   -7  -77  -84  -24   56   91   52  -28 }
{  80    9  -70  -87  -25   57   90   43  -43  -90  -57   25   87   70   -9  -80 }
{  79    2  -77  -81   -7   73   83   11  -71  -84  -15   69   86   20  -65  -87 }
{  78   -4  -82  -73   13   85   67  -22  -88  -61   31   90   54  -38  -90  -46 }
{  77  -11  -86  -62   33   90   44  -52  -90  -24   69   83    2  -81  -71   20 }
{  75  -18  -89  -50   50   89   18  -75  -75   18   89   50  -50  -89  -18   75 }
{  73  -24  -90  -37   65   81  -11  -88  -48   56   86    2  -84  -59   44   90 }
{  73  -31  -90  -22   78   67  -38  -90  -13   82   61  -46  -88   -4   85   54 }
{  71  -37  -90   -7   86   48  -62  -79   24   91   20  -81  -59   52   84  -11 }
{  70  -43  -87    9   90   25  -80  -57   57   80  -25  -90   -9   87   43  -70 }
{  69  -48  -83   24   90    2  -90  -28   81   52  -65  -71   44   84  -20  -90 }
{  67  -54  -78   38   85  -22  -90    4   90   13  -88  -31   82   46  -73  -61 }
{  65  -59  -71   52   77  -44  -81   37   84  -28  -87   20   90  -11  -90    2 }
{  64  -64  -64   64   64  -64  -64   64   64  -64  -64   64   64  -64  -64   64 }
{  62  -69  -56   73   48  -79  -41   83   33  -86  -24   88   15  -90   -7   91 }
{  61  -73  -46   82   31  -88  -13   90   -4  -90   22   85  -38  -78   54   67 }
{  59  -77  -37   87   11  -91   15   86  -41  -73   62   56  -79  -33   88    7 }
{  57  -80  -25   90   -9  -87   43   70  -70  -43   87    9  -90   25   80  -57 }
{  56  -83  -15   90  -28  -77   65   44  -87   -2   88  -41  -69   73   33  -90 }
{  54  -85   -4   88  -46  -61   82   13  -90   38   67  -78  -22   90  -31  -73 }
{  52  -87    7   83  -62  -41   90  -20  -77   71   28  -91   33   69  -79  -15 }
{  50  -89   18   75  -75  -18   89  -50  -50   89  -18  -75   75   18  -89   50 }
{  48  -90   28   65  -84    7   79  -73  -15   87  -59  -37   91  -41  -56   88 }
{  46  -90   38   54  -90   31   61  -88   22   67  -85   13   73  -82    4   78 }
{  44  -91   48   41  -90   52   37  -90   56   33  -90   59   28  -88   62   24 }
{  43  -90   57   25  -87   70    9  -80   80   -9  -70   87  -25  -57   90  -43 }
{  41  -90   65   11  -79   83  -20  -59   90  -48  -33   87  -71   -2   73  -86 }
{  38  -88   73   -4  -67   90  -46  -31   85  -78   13   61  -90   54   22  -82 }
{  37  -86   79  -20  -52   90  -69    2   65  -90   56   15  -77   87  -41  -33 }
{  36  -83   83  -36  -36   83  -83   36   36  -83   83  -36  -36   83  -83   36 }
{  33  -81   87  -48  -15   71  -90   62   -2  -59   90  -73   20   44  -86   83 }
{  31  -78   90  -61    4   54  -88   82  -38  -22   73  -90   67  -13  -46   85 }
{  28  -73   91  -71   24   33  -77   90  -69   20   37  -79   90  -65   15   41 }
{  25  -70   90  -80   43    9  -57   87  -87   57   -9  -43   80  -90   70  -25 }
{  24  -65   88  -86   59  -15  -33   71  -90   83  -52    7   41  -77   91  -79 }
{  22  -61   85  -90   73  -38   -4   46  -78   90  -82   54  -13  -31   67  -88 }
{  20  -56   81  -91   83  -59   24   15  -52   79  -90   84  -62   28   11  -48 }
{  18  -50   75  -89   89  -75   50  -18  -18   50  -75   89  -89   75  -50   18 }
{  15  -44   69  -84   91  -86   71  -48   20   11  -41   65  -83   90  -87   73 }
{  13  -38   61  -78   88  -90   85  -73   54  -31    4   22  -46   67  -82   90 }
{  11  -33   52  -69   81  -88   91  -87   79  -65   48  -28    7   15  -37   56 }
{   9  -25   43  -57   70  -80   87  -90   90  -87   80  -70   57  -43   25   -9 }
{   7  -20   33  -44   56  -65   73  -81   86  -90   91  -90   87  -83   77  -69 }
{   4  -13   22  -31   38  -46   54  -61   67  -73   78  -82   85  -88   90  -90 }
{   2   -7   11  -15   20  -24   28  -33   37  -41   44  -48   52  -56   59  -62 }
},
transMatrix[ m ][ n ] = transMatrixCol16to31[ m − 16 ][ n ] with m = 16..31, n = 0..63	(8‑394)
transMatrixCol16to31 =	(8‑395)
{
{ 256  256  256  256  256  256  256  256  256  256  256  256  256  256  256  256 }
{ 250  236  223  208  194  178  163  147  130  114   97   79   62   44   27    9 }
{ −18  −53  −88 −122 −155 −186 −216 −243 −268 −291 −311 −327 −341 −351 −358 −362 }
{−274 −306 −331 −349 −359 −362 −357 −344 −323 −296 −262 −223 −178 −130  −79  −27 }
{−360 −346 −319 −280 −230 −171 −105  −35   35  105  171  230  280  319  346  360 }
{−223 −147  −62   27  114  194  262  315  349  362  353  323  274  208  130   44 }
{  53  155  243  311  351  362  341  291  216  122   18  −88 −186 −268 −327 −358 }
{ 296  349  361  331  262  163   44  −79 −194 −285 −344 −362 −338 −274 −178  −62 }
{ 355  301  201   71  −71 −201 −301 −355 −355 −301 −201  −71   71  201  301  355 }
{ 194   44 −114 −250 −338 −361 −315 −208  −62   97  236  331  362  323  223   79 }
{ −88 −243 −341 −358 −291 −155   18  186  311  362  327  216   53 −122 −268 −351 }
{−315 −362 −306 −163   27  208  331  359  285  130  −62 −236 −344 −353 −262  −97 }
{−346 −230  −35  171  319  360  280  105 −105 −280 −360 −319 −171   35  230  346 }
{−163   62  262  359  315  147  −79 −274 −361 −306 −130   97  285  362  296  114 }
{ 122  311  358  243   18 −216 −351 −327 −155   88  291  362  268   53 −186 −341 }
{ 331  344  178  −79 −296 −359 −236    9  250  361  285   62 −194 −349 −323 −130 }
{ 334  139 −139 −334 −334 −139  139  334  334  139 −139 −334 −334 −139  139  334 }
{ 130 −163 −349 −306  −62  223  361  262   −9 −274 −359 −208   79  315  344  147 }
{−155 −351 −291  −18  268  358  186 −122 −341 −311  −53  243  362  216  −88 −327 }
{−344 −296   −9  285  349  130 −194 −361 −236   79  331  315   44 −262 −357 −163 }
{−319  −35  280  346  105 −230 −360 −171  171  360  230 −105 −346 −280   35  319 }
{ −97  250  353  114 −236 −357 −130  223  359  147 −208 −361 −163  194  362  178 }
{ 186  362  155 −216 −358 −122  243  351   88 −268 −341  −53  291  327   18 −311 }
{ 353  223 −163 −362 −147  236  349   62 −296 −315   27  338  262 −114 −359 −194 }
{ 301  −71 −355 −201  201  355   71 −301 −301   71  355  201 −201 −355  −71  301 }
{  62 −315 −274  130  362  114 −285 −306   79  359  163 −250 −331   27  349  208 }
{−216 −341   18  351  186 −243 −327   53  358  155 −268 −311   88  362  122 −291 }
{−359 −130  296  274 −163 −353   −9  349  178 −262 −306  114  361   62 −331 −223 }
{−280  171  346  −35 −360 −105  319  230 −230 −319  105  360   35 −346 −171  280 }
{ −27  353  130 −315 −223  250  296 −163 −344   62  362   44 −349 −147  306  236 }
{ 243  291 −186 −327  122  351  −53 −362  −18  358   88 −341 −155  311  216 −268 }
{ 362   27 −359  −62  353   97 −344 −130  331  163 −315 −194  296  223 −274 −250 }
{ 256 −256 −256  256  256 −256 −256  256  256 −256 −256  256  256 −256 −256  256 }
{  −9 −361   44  357  −79 −349  114  338 −147 −323  178  306 −208 −285  236  262 }
{−268 −216  311  155 −341  −88  358   18 −362   53  351 −122 −327  186  291 −243 }
{−361   79  338 −178 −285  262  208 −323 −114  357    9 −359   97  331 −194 −274 }
{−230  319  105 −360   35  346 −171 −280  280  171 −346  −35  360 −105 −319  230 }
{  44  338 −208 −236  323   79 −362   97  315 −250 −194  344   27 −357  147  285 }
{ 291  122 −362   88  311 −268 −155  358  −53 −327  243  186 −351   18  341 −216 }
{ 357 −178 −236  338    9 −344  223  194 −353   44  323 −262 −147  361  −97 −296 }
{ 201 −355   71  301 −301  −71  355 −201 −201  355  −71 −301  301   71 −355  201 }
{ −79 −285  323    9 −331  274   97 −357  208  178 −361  130  250 −344   44  306 }
{−311  −18  327 −291  −53  341 −268  −88  351 −243 −122  358 −216 −155  362 −186 }
{−349  262   79 −344  274   62 −338  285   44 −331  296   27 −323  306    9 −315 }
{−171  360 −230 −105  346 −280  −35  319 −319   35  280 −346  105  230 −360  171 }
{ 114  208 −362  223   97 −338  306  −27 −274  353 −147 −178  359 −250  −62  323 }
{ 327  −88 −216  362 −243  −53  311 −341  122  186 −358  268   18 −291  351 −155 }
{ 338 −323   97  194 −357  285  −27 −250  362 −236  −44  296 −353  178  114 −331 }
{ 139 −334  334 −139 −139  334 −334  139  139 −334  334 −139 −139  334 −334  139 }
{−147 −114  315 −353  208   44 −274  362 −262   27  223 −357  306  −97 −163  338 }
{−341  186   53 −268  362 −291   88  155 −327  351 −216  −18  243 −358  311 −122 }
{−323  357 −250   44  178 −331  353 −236   27  194 −338  349 −223    9  208 −344 }
{−105  280 −360  319 −171  −35  230 −346  346 −230   35  171 −319  360 −280  105 }
{ 178    9 −194  323 −361  296 −147  −44  223 −338  357 −274  114   79 −250  349 }
{ 351 −268  122   53 −216  327 −362  311 −186   18  155 −291  358 −341  243  −88 }
{ 306 −359  344 −262  130   27 −178  296 −357  349 −274  147    9 −163  285 −353 }
{  71 −201  301 −355  355 −301  201  −71  −71  201 −301  355 −355  301 −201   71 }
{−208   97   27 −147  250 −323  359 −353  306 −223  114    9 −130  236 −315  357 }
{−358  327 −268  186  −88  −18  122 −216  291 −341  362 −351  311 −243  155  −53 }
{−285  331 −357  361 −344  306 −250  178  −97    9   79 −163  236 −296  338 −359 }
{ −35  105 −171  230 −280  319 −346  360 −360  346 −319  280 −230  171 −105   35 }
{ 236 −194  147  −97   44    9  −62  114 −163  208 −250  285 −315  338 −353  361 }
{ 362 −358  351 −341  327 −311  291 −268  243 −216  186 −155  122  −88   53  −18 }
{ 262 −274  285 −296  306 −315  323 −331  338 −344  349 −353  357 −359  361 −362 }
{  64   64   64   64   64   64   64   64   64   64   64   64   64   64   64   64 }
{  62   59   56   52   48   44   41   37   33   28   24   20   15   11    7    2 }
{  -4  -13  -22  -31  -38  -46  -54  -61  -67  -73  -78  -82  -85  -88  -90  -90 }
{ -69  -77  -83  -87  -90  -91  -90  -86  -81  -73  -65  -56  -44  -33  -20   -7 }
{ -90  -87  -80  -70  -57  -43  -25   -9    9   25   43   57   70   80   87   90 }
{ -56  -37  -15    7   28   48   65   79   87   91   88   81   69   52   33   11 }
{  13   38   61   78   88   90   85   73   54   31    4  -22  -46  -67  -82  -90 }
{  73   87   90   83   65   41   11  -20  -48  -71  -86  -91  -84  -69  -44  -15 }
{  89   75   50   18  -18  -50  -75  -89  -89  -75  -50  -18   18   50   75   89 }
{  48   11  -28  -62  -84  -90  -79  -52  -15   24   59   83   91   81   56   20 }
{ -22  -61  -85  -90  -73  -38    4   46   78   90   82   54   13  -31  -67  -88 }
{ -79  -91  -77  -41    7   52   83   90   71   33  -15  -59  -86  -88  -65  -24 }
{ -87  -57   -9   43   80   90   70   25  -25  -70  -90  -80  -43    9   57   87 }
{ -41   15   65   90   79   37  -20  -69  -90  -77  -33   24   71   91   73   28 }
{  31   78   90   61    4  -54  -88  -82  -38   22   73   90   67   13  -46  -85 }
{  83   86   44  -20  -73  -90  -59    2   62   90   71   15  -48  -87  -81  -33 }
{  83   36  -36  -83  -83  -36   36   83   83   36  -36  -83  -83  -36   36   83 }
{  33  -41  -87  -77  -15   56   90   65   -2  -69  -90  -52   20   79   86   37 }
{ -38  -88  -73   -4   67   90   46  -31  -85  -78  -13   61   90   54  -22  -82 }
{ -86  -73   -2   71   87   33  -48  -90  -59   20   83   79   11  -65  -90  -41 }
{ -80   -9   70   87   25  -57  -90  -43   43   90   57  -25  -87  -70    9   80 }
{ -24   62   88   28  -59  -90  -33   56   90   37  -52  -90  -41   48   91   44 }
{  46   90   38  -54  -90  -31   61   88   22  -67  -85  -13   73   82    4  -78 }
{  88   56  -41  -91  -37   59   87   15  -73  -79    7   84   65  -28  -90  -48 }
{  75  -18  -89  -50   50   89   18  -75  -75   18   89   50  -50  -89  -18   75 }
{  15  -79  -69   33   91   28  -71  -77   20   90   41  -62  -83    7   87   52 }
{ -54  -85    4   88   46  -61  -82   13   90   38  -67  -78   22   90   31  -73 }
{ -90  -33   73   69  -41  -88   -2   87   44  -65  -77   28   90   15  -83  -56 }
{ -70   43   87   -9  -90  -25   80   57  -57  -80   25   90    9  -87  -43   70 }
{  -7   88   33  -79  -56   62   73  -41  -86   15   91   11  -87  -37   77   59 }
{  61   73  -46  -82   31   88  -13  -90   -4   90   22  -85  -38   78   54  -67 }
{  91    7  -90  -15   88   24  -86  -33   83   41  -79  -48   73   56  -69  -62 }
{  64  -64  -64   64   64  -64  -64   64   64  -64  -64   64   64  -64  -64   64 }
{  -2  -90   11   90  -20  -87   28   84  -37  -81   44   77  -52  -71   59   65 }
{ -67  -54   78   38  -85  -22   90    4  -90   13   88  -31  -82   46   73  -61 }
{ -90   20   84  -44  -71   65   52  -81  -28   90    2  -90   24   83  -48  -69 }
{ -57   80   25  -90    9   87  -43  -70   70   43  -87   -9   90  -25  -80   57 }
{  11   84  -52  -59   81   20  -91   24   79  -62  -48   86    7  -90   37   71 }
{  73   31  -90   22   78  -67  -38   90  -13  -82   61   46  -88    4   85  -54 }
{  90  -44  -59   84    2  -86   56   48  -88   11   81  -65  -37   90  -24  -73 }
{  50  -89   18   75  -75  -18   89  -50  -50   89  -18  -75   75   18  -89   50 }
{ -20  -71   81    2  -83   69   24  -90   52   44  -90   33   62  -86   11   77 }
{ -78   -4   82  -73  -13   85  -67  -22   88  -61  -31   90  -54  -38   90  -46 }
{ -87   65   20  -86   69   15  -84   71   11  -83   73    7  -81   77    2  -79 }
{ -43   90  -57  -25   87  -70   -9   80  -80    9   70  -87   25   57  -90   43 }
{  28   52  -91   56   24  -84   77   -7  -69   88  -37  -44   90  -62  -15   81 }
{  82  -22  -54   90  -61  -13   78  -85   31   46  -90   67    4  -73   88  -38 }
{  84  -81   24   48  -90   71   -7  -62   91  -59  -11   73  -88   44   28  -83 }
{  36  -83   83  -36  -36   83  -83   36   36  -83   83  -36  -36   83  -83   36 }
{ -37  -28   79  -88   52   11  -69   91  -65    7   56  -90   77  -24  -41   84 }
{ -85   46   13  -67   90  -73   22   38  -82   88  -54   -4   61  -90   78  -31 }
{ -81   90  -62   11   44  -83   88  -59    7   48  -84   87  -56    2   52  -86 }
{ -25   70  -90   80  -43   -9   57  -87   87  -57    9   43  -80   90  -70   25 }
{  44    2  -48   81  -90   73  -37  -11   56  -84   90  -69   28   20  -62   87 }
{  88  -67   31   13  -54   82  -90   78  -46    4   38  -73   90  -85   61  -22 }
{  77  -90   86  -65   33    7  -44   73  -90   87  -69   37    2  -41   71  -88 }
{  18  -50   75  -89   89  -75   50  -18  -18   50  -75   89  -89   75  -50   18 }
{ -52   24    7  -37   62  -81   90  -88   77  -56   28    2  -33   59  -79   90 }
{ -90   82  -67   46  -22   -4   31  -54   73  -85   90  -88   78  -61   38  -13 }
{ -71   83  -90   90  -86   77  -62   44  -24    2   20  -41   59  -73   84  -90 }
{  -9   25  -43   57  -70   80  -87   90  -90   87  -80   70  -57   43  -25    9 }
{  59  -48   37  -24   11    2  -15   28  -41   52  -62   71  -79   84  -88   90 }
{  90  -90   88  -85   82  -78   73  -67   61  -54   46  -38   31  -22   13   -4 }
{  65  -69   71  -73   77  -79   81  -83   84  -86   87  -88   90  -90   90  -91 }
},
transMatrix[ m ][ n ] = ( n & 1 ? −1 : 1 ) * transMatrixCol16to31[47 −m ][ n ]	(8‑396)
		 with m =32..47, n = 0..63
transMatrix[ m ][ n ] = ( n & 1 ? −1 : 1 ) * transMatrixCol0to15[63 −m ][ n ]	(8‑397)
		with m =48..63, n = 0..63
· Otherwise, if trType is equal to 1 and nTbs is equal to 4, the following applies:
transMatrix[ m ][ n ] = 	(8‑398)
{
{ 117  219  296  336 }
{ 296  296    0 −296 }
{ 336 −117 −296  219 }
{ 219 −336  296 −117 }
{  29   55   74   84 }
{  74   74    0  -74 }
{  84  -29  -74   55 }
{  55  -84   74  -29 }
},
· Otherwise, if trType is equal to 1 and nTbs is equal to 8, the following applies:
transMatrix[ m ][ n ] = 	(8‑399)
{
{  65  127  185  237  280  314  338  350 }
{ 185  314  350  280  127  −65 −237 −338 }
{ 280  338  127 −185 −350 −237   65  314 }
{ 338  185 −237 −314   65  350  127 −280 }
{ 350  −65 −338  127  314 −185 −280  237 }
{ 314 −280  −65  338 −237 −127  350 −185 }
{ 237 −350  280  −65 −185  338 −314  127 }
{ 127 −237  314 −350  338 −280  185  −65 }
{  17   32   46   60   71   78   85   86 }
{  46   78   86   71   32  -17  -60  -85 }
{  71   85   32  -46  -86  -60   17   78 }
{  85   46  -60  -78   17   86   32  -71 }
{  86  -17  -85   32   78  -46  -71   60 }
{  78  -71  -17   85  -60  -32   86  -46 }
{  60  -86   71  -17  -46   85  -78   32 }
{  32  -60   78  -86   85  -71   46  -17 }
},
· Otherwise, if trType is equal to 1 and nTbs is equal to 16, the following applies:
transMatrix[ m ][ n ] = 	(8‑400)
{
{  34   67  100  133  163  193  220  246  269  290  309  324  337  346  353  356 }
{ 100  193  269  324  353  353  324  269  193  100    0 −100 −193 −269 −324 −353 }
{ 163  290  353  337  246  100  −67 −220 −324 −356 −309 −193  −34  133  269  346 }
{ 220  346  324  163  −67 −269 −356 −290 −100  133  309  353  246   34 −193 −337 }
{ 269  353  193 −100 −324 −324 −100  193  353  269    0 −269 −353 −193  100  324 }
{ 309  309    0 −309 −309    0  309  309    0 −309 −309    0  309  309    0 −309 }
{ 337  220 −193 −346  −34  324  246 −163 −353  −67  309  269 −133 −356 −100  290 }
{ 353  100 −324 −193  269  269 −193 −324  100  353    0 −353 −100  324  193 −269 }
{ 356  −34 −353   67  346 −100 −337  133  324 −163 −309  193  290 −220 −269  246 }
{ 346 −163 −269  290  133 −353   34  337 −193 −246  309  100 −356   67  324 −220 }
{ 324 −269 −100  353 −193 −193  353 −100 −269  324    0 −324  269  100 −353  193 }
{ 290 −337  100  220 −356  193  133 −346  269   34 −309  324  −67 −246  353 −163 }
{ 246 −356  269  −34 −220  353 −290   67  193 −346  309 −100 −163  337 −324  133 }
{ 193 −324  353 −269  100  100 −269  353 −324  193    0 −193  324 −353  269 −100 }
{ 133 −246  324 −356  337 −269  163  −34 −100  220 −309  353 −346  290 −193   67 }
{  67 −133  193 −246  290 −324  346 −356  353 −337  309 −269  220 −163  100  −34 }
{   9   17   25   33   41   49   56   62   66   72   77   81   83   87   89   90 }
{  25   49   66   81   89   89   81   66   49   25    0  -25  -49  -66  -81  -89 }
{  41   72   89   83   62   25  -17  -56  -81  -90  -77  -49   -9   33   66   87 }
{  56   87   81   41  -17  -66  -90  -72  -25   33   77   89   62    9  -49  -83 }
{  66   89   49  -25  -81  -81  -25   49   89   66    0  -66  -89  -49   25   81 }
{  77   77    0  -77  -77    0   77   77    0  -77  -77    0   77   77    0  -77 }
{  83   56  -49  -87   -9   81   62  -41  -89  -17   77   66  -33  -90  -25   72 }
{  89   25  -81  -49   66   66  -49  -81   25   89    0  -89  -25   81   49  -66 }
{  90   -9  -89   17   87  -25  -83   33   81  -41  -77   49   72  -56  -66   62 }
{  87  -41  -66   72   33  -89    9   83  -49  -62   77   25  -90   17   81  -56 }
{  81  -66  -25   89  -49  -49   89  -25  -66   81    0  -81   66   25  -89   49 }
{  72  -83   25   56  -90   49   33  -87   66    9  -77   81  -17  -62   89  -41 }
{  62  -90   66   -9  -56   89  -72   17   49  -87   77  -25  -41   83  -81   33 }
{  49  -81   89  -66   25   25  -66   89  -81   49    0  -49   81  -89   66  -25 }
{  33  -62   81  -90   83  -66   41   -9  -25   56  -77   89  -87   72  -49   17 }
{  17  -33   49  -62   72  -81   87  -90   89  -83   77  -66   56  -41   25   -9 }
},
· Otherwise, if trType is equal to 1 and nTbs is equal to 32, the following applies:
transMatrix[ m ][ n ] = transMatrixCol0to15[ m ][ n ] with m = 0..15, n = 0..31	(8‑401)
transMatrixCol0to15 =	(8‑402)
{
{  17   35   52   69   86  103  119  135  151  167  182  197  211  225  238  251 }
{  52  103  151  197  238  275  305  329  347  357  359  354  342  322  296  263 }
{  86  167  238  296  336  357  357  336  296  238  167   86    0  −86 −167 −238 }
{ 119  225  305  351  357  322  251  151   35  −86 −197 −285 −342 −359 −336 −275 }
{ 151  275  347  354  296  182   35 −119 −251 −336 −358 −314 −211  −69   86  225 }
{ 182  314  359  305  167  −17 −197 −322 −358 −296 −151   35  211  329  357  285 }
{ 211  342  342  211    0 −211 −342 −342 −211    0  211  342  342  211    0 −211 }
{ 238  357  296   86 −167 −336 −336 −167   86  296  357  238    0 −238 −357 −296 }
{ 263  358  225  −52 −296 −351 −182  103  322  336  135 −151 −342 −314  −86  197 }
{ 285  347  135 −182 −357 −251   52  314  329   86 −225 −359 −211  103  336  305 }
{ 305  322   35 −285 −336  −69  263  347  103 −238 −354 −135  211  358  167 −182 }
{ 322  285  −69 −347 −238  135  358  182 −197 −357 −119  251  342   52 −296 −314 }
{ 336  238 −167 −357  −86  296  296  −86 −357 −167  238  336    0 −336 −238  167 }
{ 347  182 −251 −314   86  359  103 −305 −263  167  351   17 −342 −197  238  322 }
{ 354  119 −314 −225  238  305 −135 −351   17  357  103 −322 −211  251  296 −151 }
{ 358   52 −351 −103  336  151 −314 −197  285  238 −251 −275  211  305 −167 −329 }
{ 359  −17 −358   35  357  −52 −354   69  351  −86 −347  103  342 −119 −336  135 }
{ 357  −86 −336  167  296 −238 −238  296  167 −336  −86  357    0 −357   86  336 }
{ 351 −151 −285  275  167 −347  −17  354 −135 −296  263  182 −342  −35  357 −119 }
{ 342 −211 −211  342    0 −342  211  211 −342    0  342 −211 −211  342    0 −342 }
{ 329 −263 −119  358 −167 −225  347  −52 −305  296   69 −351  211  182 −357  103 }
{ 314 −305  −17  322 −296  −35  329 −285  −52  336 −275  −69  342 −263  −86  347 }
{ 296 −336   86  238 −357  167  167 −357  238   86 −336  296    0 −296  336  −86 }
{ 275 −354  182  119 −336  314  −69 −225  359 −238  −52  305 −342  135  167 −351 }
{ 251 −359  263  −17 −238  358 −275   35  225 −357  285  −52 −211  354 −296   69 }
{ 225 −351  322 −151  −86  285 −359  275  −69 −167  329 −347  211   17 −238  354 }
{ 197 −329  354 −263   86  119 −285  358 −314  167   35 −225  342 −347  238  −52 }
{ 167 −296  357 −336  238  −86  −86  238 −336  357 −296  167    0 −167  296 −357 }
{ 135 −251  329 −359  336 −263  151  −17 −119  238 −322  358 −342  275 −167   35 }
{ 103 −197  275 −329  357 −354  322 −263  182  −86  −17  119 −211  285 −336  358 }
{  69 −135  197 −251  296 −329  351 −359  354 −336  305 −263  211 −151   86  −17 }
{  35  −69  103 −135  167 −197  225 −251  275 −296  314 −329  342 −351  357 −359 }
{   4    9   13   17   21   26   30   34   38   42   45   50   53   56   60   63 }
{  13   26   38   50   60   68   77   82   86   89   90   88   85   80   74   66 }
{  21   42   60   74   84   89   89   84   74   60   42   21    0  -21  -42  -60 }
{  30   56   77   88   89   80   63   38    9  -21  -50  -72  -85  -90  -84  -68 }
{  38   68   86   88   74   45    9  -30  -63  -84  -90  -78  -53  -17   21   56 }
{  45   78   90   77   42   -4  -50  -80  -90  -74  -38    9   53   82   89   72 }
{  53   85   85   53    0  -53  -85  -85  -53    0   53   85   85   53    0  -53 }
{  60   89   74   21  -42  -84  -84  -42   21   74   89   60    0  -60  -89  -74 }
{  66   90   56  -13  -74  -88  -45   26   80   84   34  -38  -85  -78  -21   50 }
{  72   86   34  -45  -89  -63   13   78   82   21  -56  -90  -53   26   84   77 }
{  77   80    9  -72  -84  -17   66   86   26  -60  -88  -34   53   90   42  -45 }
{  80   72  -17  -86  -60   34   90   45  -50  -89  -30   63   85   13  -74  -78 }
{  84   60  -42  -89  -21   74   74  -21  -89  -42   60   84    0  -84  -60   42 }
{  86   45  -63  -78   21   90   26  -77  -66   42   88    4  -85  -50   60   80 }
{  88   30  -78  -56   60   77  -34  -88    4   89   26  -80  -53   63   74  -38 }
{  90   13  -88  -26   84   38  -78  -50   72   60  -63  -68   53   77  -42  -82 }
{  90   -4  -90    9   89  -13  -88   17   88  -21  -86   26   85  -30  -84   34 }
{  89  -21  -84   42   74  -60  -60   74   42  -84  -21   89    0  -89   21   84 }
{  88  -38  -72   68   42  -86   -4   88  -34  -74   66   45  -85   -9   89  -30 }
{  85  -53  -53   85    0  -85   53   53  -85    0   85  -53  -53   85    0  -85 }
{  82  -66  -30   90  -42  -56   86  -13  -77   74   17  -88   53   45  -89   26 }
{  78  -77   -4   80  -74   -9   82  -72  -13   84  -68  -17   85  -66  -21   86 }
{  74  -84   21   60  -89   42   42  -89   60   21  -84   74    0  -74   84  -21 }
{  68  -88   45   30  -84   78  -17  -56   90  -60  -13   77  -85   34   42  -88 }
{  63  -90   66   -4  -60   90  -68    9   56  -89   72  -13  -53   88  -74   17 }
{  56  -88   80  -38  -21   72  -90   68  -17  -42   82  -86   53    4  -60   88 }
{  50  -82   88  -66   21   30  -72   90  -78   42    9  -56   85  -86   60  -13 }
{  42  -74   89  -84   60  -21  -21   60  -84   89  -74   42    0  -42   74  -89 }
{  34  -63   82  -90   84  -66   38   -4  -30   60  -80   90  -85   68  -42    9 }
{  26  -50   68  -82   89  -88   80  -66   45  -21   -4   30  -53   72  -84   90 }
{  17  -34   50  -63   74  -82   88  -90   88  -84   77  -66   53  -38   21   -4 }
{   9  -17   26  -34   42  -50   56  -63   68  -74   78  -82   85  -88   89  -90 }
},
transMatrix[ m ][ n ] = transMatrixCol16to31[ m − 16 ][ n ] with m = 16..31, n = 0..31	(8‑403)
transMatrixCol16to31 =	(8‑404)
{
{ 263  275  285  296  305  314  322  329  336  342  347  351  354  357  358  359 }
{ 225  182  135   86   35  −17  −69 −119 −167 −211 −251 −285 −314 −336 −351 −358 }
{−296 −336 −357 −357 −336 −296 −238 −167  −86    0   86  167  238  296  336  357 }
{−182  −69   52  167  263  329  358  347  296  211  103  −17 −135 −238 −314 −354 }
{ 322  359  329  238  103  −52 −197 −305 −357 −342 −263 −135   17  167  285  351 }
{ 135  −52 −225 −336 −354 −275 −119   69  238  342  351  263  103  −86 −251 −347 }
{−342 −342 −211    0  211  342  342  211    0 −211 −342 −342 −211    0  211  342 }
{ −86  167  336  336  167  −86 −296 −357 −238    0  238  357  296   86 −167 −336 }
{ 354  285   35 −238 −359 −251   17  275  357  211  −69 −305 −347 −167  119  329 }
{  35 −263 −354 −167  151  351  275  −17 −296 −342 −119  197  358  238  −69 −322 }
{−359 −197  151  357  225 −119 −351 −251   86  342  275  −52 −329 −296   17  314 }
{  17  329  275  −86 −351 −225  151  359  167 −211 −354 −103  263  336   35 −305 }
{ 357   86 −296 −296   86  357  167 −238 −336    0  336  238 −167 −357  −86  296 }
{ −69 −358 −119  296  275 −151 −354  −35  336  211 −225 −329   52  357  135 −285 }
{−347   35  358   86 −329 −197  263  285 −167 −342   52  359   69 −336 −182  275 }
{ 119  347  −69 −357   17  359   35 −354  −86  342  135 −322 −182  296  225 −263 }
{ 329 −151 −322  167  314 −182 −305  197  296 −211 −285  225  275 −238 −263  251 }
{−167 −296  238  238 −296 −167  336   86 −357    0  357  −86 −336  167  296 −238 }
{−305  251  197 −336  −52  358 −103 −314  238  211 −329  −69  359  −86 −322  225 }
{ 211  211 −342    0  342 −211 −211  342    0 −342  211  211 −342    0  342 −211 }
{ 275 −322  −17  336 −251 −135  359 −151 −238  342  −35 −314  285   86 −354  197 }
{−251 −103  351 −238 −119  354 −225 −135  357 −211 −151  358 −197 −167  359 −182 }
{−238  357 −167 −167  357 −238  −86  336 −296    0  296 −336   86  238 −357  167 }
{ 285  −17 −263  357 −197 −103  329 −322   86  211 −358  251   35 −296  347 −151 }
{ 197 −351  305  −86 −182  347 −314  103  167 −342  322 −119 −151  336 −329  135 }
{−314  135  103 −296  358 −263   52  182 −336  342 −197  −35  251 −357  305 −119 }
{−151  305 −359  296 −135  −69  251 −351  336 −211   17  182 −322  357 −275  103 }
{ 336 −238   86   86 −238  336 −357  296 −167    0  167 −296  357 −336  238  −86 }
{ 103 −225  314 −357  347 −285  182  −52  −86  211 −305  354 −351  296 −197   69 }
{−351  314 −251  167  −69  −35  135 −225  296 −342  359 −347  305 −238  151  −52 }
{ −52  119 −182  238 −285  322 −347  358 −357  342 −314  275 −225  167 −103   35 }
{ 358 −354  347 −336  322 −305  285 −263  238 −211  182 −151  119  −86   52  −17 }
{  66   68   72   74   77   78   80   82   84   85   86   88   88   89   90   90 }
{  56   45   34   21    9   -4  -17  -30  -42  -53  -63  -72  -78  -84  -88  -90 }
{ -74  -84  -89  -89  -84  -74  -60  -42  -21    0   21   42   60   74   84   89 }
{ -45  -17   13   42   66   82   90   86   74   53   26   -4  -34  -60  -78  -88 }
{  80   90   82   60   26  -13  -50  -77  -89  -85  -66  -34    4   42   72   88 }
{  34  -13  -56  -84  -88  -68  -30   17   60   85   88   66   26  -21  -63  -86 }
{ -85  -85  -53    0   53   85   85   53    0  -53  -85  -85  -53    0   53   85 }
{ -21   42   84   84   42  -21  -74  -89  -60    0   60   89   74   21  -42  -84 }
{  88   72    9  -60  -90  -63    4   68   89   53  -17  -77  -86  -42   30   82 }
{   9  -66  -88  -42   38   88   68   -4  -74  -85  -30   50   90   60  -17  -80 }
{ -90  -50   38   89   56  -30  -88  -63   21   85   68  -13  -82  -74    4   78 }
{   4   82   68  -21  -88  -56   38   90   42  -53  -88  -26   66   84    9  -77 }
{  89   21  -74  -74   21   89   42  -60  -84    0   84   60  -42  -89  -21   74 }
{ -17  -90  -30   74   68  -38  -88   -9   84   53  -56  -82   13   89   34  -72 }
{ -86    9   90   21  -82  -50   66   72  -42  -85   13   90   17  -84  -45   68 }
{  30   86  -17  -89    4   90    9  -88  -21   85   34  -80  -45   74   56  -66 }
{  82  -38  -80   42   78  -45  -77   50   74  -53  -72   56   68  -60  -66   63 }
{ -42  -74   60   60  -74  -42   84   21  -89    0   89  -21  -84   42   74  -60 }
{ -77   63   50  -84  -13   90  -26  -78   60   53  -82  -17   90  -21  -80   56 }
{  53   53  -85    0   85  -53  -53   85    0  -85   53   53  -85    0   85  -53 }
{  68  -80   -4   84  -63  -34   90  -38  -60   85   -9  -78   72   21  -88   50 }
{ -63  -26   88  -60  -30   88  -56  -34   89  -53  -38   90  -50  -42   90  -45 }
{ -60   89  -42  -42   89  -60  -21   84  -74    0   74  -84   21   60  -89   42 }
{  72   -4  -66   89  -50  -26   82  -80   21   53  -90   63    9  -74   86  -38 }
{  50  -88   77  -21  -45   86  -78   26   42  -85   80  -30  -38   84  -82   34 }
{ -78   34   26  -74   90  -66   13   45  -84   85  -50   -9   63  -89   77  -30 }
{ -38   77  -90   74  -34  -17   63  -88   84  -53    4   45  -80   89  -68   26 }
{  84  -60   21   21  -60   84  -89   74  -42    0   42  -74   89  -84   60  -21 }
{  26  -56   78  -89   86  -72   45  -13  -21   53  -77   88  -88   74  -50   17 }
{ -88   78  -63   42  -17   -9   34  -56   74  -85   90  -86   77  -60   38  -13 }
{ -13   30  -45   60  -72   80  -86   90  -89   85  -78   68  -56   42  -26    9 }
{  90  -88   86  -84   80  -77   72  -66   60  -53   45  -38   30  -21   13   -4 }
},
· Otherwise, if trType is equal to 2 and nTbs is equal to 4, the following applies:
transMatrix[ m ][ n ] = 	(8‑405)
{
{ 336  296  219  117 }
{ 296    0 −296 −296 }
{ 219 −296 −117  336 }
{ 117 −296  336 −219 }
{  84   74   55   29 }
{  74    0  -74  -74 }
{  55  -74  -29   84 }
{  29  -74   84  -55 }
},
· Otherwise, if trType is equal to 2 and nTbs is equal to 8, the following applies:
transMatrix[ m ][ n ] = 	(8‑406)
{
{ 350  338  314  280  237  185  127   65 }
{ 338  237   65 −127 −280 −350 −314 −185 }
{ 314   65 −237 −350 −185  127  338  280 }
{ 280 −127 −350  −65  314  237 −185 −338 }
{ 237 −280 −185  314  127 −338  −65  350 }
{ 185 −350  127  237 −338   65  280 −314 }
{ 127 −314  338 −185  −65  280 −350  237 }
{  65 −185  280 −338  350 −314  237 −127 }
{  86   85   78   71   60   46   32   17 }
{  85   60   17  -32  -71  -86  -78  -46 }
{  78   17  -60  -86  -46   32   85   71 }
{  71  -32  -86  -17   78   60  -46  -85 }
{  60  -71  -46   78   32  -85  -17   86 }
{  46  -86   32   60  -85   17   71  -78 }
{  32  -78   85  -46  -17   71  -86   60 }
{  17  -46   71  -85   86  -78   60  -32 }
},
· Otherwise, if trType is equal to 2 and nTbs is equal to 16, the following applies:
transMatrix[ m ][ n ] = 	(8‑407)
{
{ 356  353  346  337  324  309  290  269  246  220  193  163  133  100   67   34 }
{ 353  324  269  193  100    0 −100 −193 −269 −324 −353 −353 −324 −269 −193 −100 }
{ 346  269  133  −34 −193 −309 −356 −324 −220  −67  100  246  337  353  290  163 }
{ 337  193  −34 −246 −353 −309 −133  100  290  356  269   67 −163 −324 −346 −220 }
{ 324  100 −193 −353 −269    0  269  353  193 −100 −324 −324 −100  193  353  269 }
{ 309    0 −309 −309    0  309  309    0 −309 −309    0  309  309    0 −309 −309 }
{ 290 −100 −356 −133  269  309  −67 −353 −163  246  324  −34 −346 −193  220  337 }
{ 269 −193 −324  100  353    0 −353 −100  324  193 −269 −269  193  324 −100 −353 }
{ 246 −269 −220  290  193 −309 −163  324  133 −337 −100  346   67 −353  −34  356 }
{ 220 −324  −67  356 −100 −309  246  193 −337  −34  353 −133 −290  269  163 −346 }
{ 193 −353  100  269 −324    0  324 −269 −100  353 −193 −193  353 −100 −269  324 }
{ 163 −353  246   67 −324  309  −34 −269  346 −133 −193  356 −220 −100  337 −290 }
{ 133 −324  337 −163 −100  309 −346  193   67 −290  353 −220  −34  269 −356  246 }
{ 100 −269  353 −324  193    0 −193  324 −353  269 −100 −100  269 −353  324 −193 }
{  67 −193  290 −346  353 −309  220 −100  −34  163 −269  337 −356  324 −246  133 }
{  34 −100  163 −220  269 −309  337 −353  356 −346  324 −290  246 −193  133  −67 }
{  90   89   87   83   81   77   72   66   62   56   49   41   33   25   17    9 }
{  89   81   66   49   25    0  -25  -49  -66  -81  -89  -89  -81  -66  -49  -25 }
{  87   66   33   -9  -49  -77  -90  -81  -56  -17   25   62   83   89   72   41 }
{  83   49   -9  -62  -89  -77  -33   25   72   90   66   17  -41  -81  -87  -56 }
{  81   25  -49  -89  -66    0   66   89   49  -25  -81  -81  -25   49   89   66 }
{  77    0  -77  -77    0   77   77    0  -77  -77    0   77   77    0  -77  -77 }
{  72  -25  -90  -33   66   77  -17  -89  -41   62   81   -9  -87  -49   56   83 }
{  66  -49  -81   25   89    0  -89  -25   81   49  -66  -66   49   81  -25  -89 }
{  62  -66  -56   72   49  -77  -41   81   33  -83  -25   87   17  -89   -9   90 }
{  56  -81  -17   90  -25  -77   62   49  -83   -9   89  -33  -72   66   41  -87 }
{  49  -89   25   66  -81    0   81  -66  -25   89  -49  -49   89  -25  -66   81 }
{  41  -89   62   17  -81   77   -9  -66   87  -33  -49   90  -56  -25   83  -72 }
{  33  -81   83  -41  -25   77  -87   49   17  -72   89  -56   -9   66  -90   62 }
{  25  -66   89  -81   49    0  -49   81  -89   66  -25  -25   66  -89   81  -49 }
{  17  -49   72  -87   89  -77   56  -25   -9   41  -66   83  -90   81  -62   33 }
{   9  -25   41  -56   66  -77   83  -89   90  -87   81  -72   62  -49   33  -17 }
},
· Otherwise, if trType is equal to 2 and nTbs is equal to 32, the following applies:
transMatrix[ m ][ n ] = transMatrixCol0to15[ m ][ n ] with m = 0..15, n = 0..31	(8‑408)
transMatrixCol0to15 =	(8‑409)
{
{ 359  358  357  354  351  347  342  336  329  322  314  305  296  285  275  263 }
{ 358  351  336  314  285  251  211  167  119   69   17  −35  −86 −135 −182 −225 }
{ 357  336  296  238  167   86    0  −86 −167 −238 −296 −336 −357 −357 −336 −296 }
{ 354  314  238  135   17 −103 −211 −296 −347 −358 −329 −263 −167  −52   69  182 }
{ 351  285  167   17 −135 −263 −342 −357 −305 −197  −52  103  238  329  359  322 }
{ 347  251   86 −103 −263 −351 −342 −238  −69  119  275  354  336  225   52 −135 }
{ 342  211    0 −211 −342 −342 −211    0  211  342  342  211    0 −211 −342 −342 }
{ 336  167  −86 −296 −357 −238    0  238  357  296   86 −167 −336 −336 −167   86 }
{ 329  119 −167 −347 −305  −69  211  357  275   17 −251 −359 −238   35  285  354 }
{ 322   69 −238 −358 −197  119  342  296   17 −275 −351 −151  167  354  263  −35 }
{ 314   17 −296 −329  −52  275  342   86 −251 −351 −119  225  357  151 −197 −359 }
{ 305  −35 −336 −263  103  354  211 −167 −359 −151  225  351   86 −275 −329  −17 }
{ 296  −86 −357 −167  238  336    0 −336 −238  167  357   86 −296 −296   86  357 }
{ 285 −135 −357  −52  329  225 −211 −336   35  354  151 −275 −296  119  358   69 }
{ 275 −182 −336   69  359   52 −342 −167  285  263 −197 −329   86  358   35 −347 }
{ 263 −225 −296  182  322 −135 −342   86  354  −35 −359  −17  357   69 −347 −119 }
{ 251 −263 −238  275  225 −285 −211  296  197 −305 −182  314  167 −322 −151  329 }
{ 238 −296 −167  336   86 −357    0  357  −86 −336  167  296 −238 −238  296  167 }
{ 225 −322  −86  359  −69 −329  211  238 −314 −103  358  −52 −336  197  251 −305 }
{ 211 −342    0  342 −211 −211  342    0 −342  211  211 −342    0  342 −211 −211 }
{ 197 −354   86  285 −314  −35  342 −238 −151  359 −135 −251  336  −17 −322  275 }
{ 182 −359  167  197 −358  151  211 −357  135  225 −354  119  238 −351  103  251 }
{ 167 −357  238   86 −336  296    0 −296  336  −86 −238  357 −167 −167  357 −238 }
{ 151 −347  296  −35 −251  358 −211  −86  322 −329  103  197 −357  263   17 −285 }
{ 135 −329  336 −151 −119  322 −342  167  103 −314  347 −182  −86  305 −351  197 }
{ 119 −305  357 −251   35  197 −342  336 −182  −52  263 −358  296 −103 −135  314 }
{ 103 −275  357 −322  182   17 −211  336 −351  251  −69 −135  296 −359  305 −151 }
{  86 −238  336 −357  296 −167    0  167 −296  357 −336  238  −86  −86  238 −336 }
{  69 −197  296 −351  354 −305  211  −86  −52  182 −285  347 −357  314 −225  103 }
{  52 −151  238 −305  347 −359  342 −296  225 −135   35   69 −167  251 −314  351 }
{  35 −103  167 −225  275 −314  342 −357  358 −347  322 −285  238 −182  119  −52 }
{  17  −52   86 −119  151 −182  211 −238  263 −285  305 −322  336 −347  354 −358 }
{  90   90   89   88   88   86   85   84   82   80   78   77   74   72   68   66 }
{  90   88   84   78   72   63   53   42   30   17    4   -9  -21  -34  -45  -56 }
{  89   84   74   60   42   21    0  -21  -42  -60  -74  -84  -89  -89  -84  -74 }
{  88   78   60   34    4  -26  -53  -74  -86  -90  -82  -66  -42  -13   17   45 }
{  88   72   42    4  -34  -66  -85  -89  -77  -50  -13   26   60   82   90   80 }
{  86   63   21  -26  -66  -88  -85  -60  -17   30   68   88   84   56   13  -34 }
{  85   53    0  -53  -85  -85  -53    0   53   85   85   53    0  -53  -85  -85 }
{  84   42  -21  -74  -89  -60    0   60   89   74   21  -42  -84  -84  -42   21 }
{  82   30  -42  -86  -77  -17   53   89   68    4  -63  -90  -60    9   72   88 }
{  80   17  -60  -90  -50   30   85   74    4  -68  -88  -38   42   88   66   -9 }
{  78    4  -74  -82  -13   68   85   21  -63  -88  -30   56   89   38  -50  -90 }
{  77   -9  -84  -66   26   88   53  -42  -90  -38   56   88   21  -68  -82   -4 }
{  74  -21  -89  -42   60   84    0  -84  -60   42   89   21  -74  -74   21   89 }
{  72  -34  -89  -13   82   56  -53  -84    9   88   38  -68  -74   30   90   17 }
{  68  -45  -84   17   90   13  -85  -42   72   66  -50  -82   21   90    9  -86 }
{  66  -56  -74   45   80  -34  -85   21   88   -9  -90   -4   89   17  -86  -30 }
{  63  -66  -60   68   56  -72  -53   74   50  -77  -45   78   42  -80  -38   82 }
{  60  -74  -42   84   21  -89    0   89  -21  -84   42   74  -60  -60   74   42 }
{  56  -80  -21   90  -17  -82   53   60  -78  -26   90  -13  -84   50   63  -77 }
{  53  -85    0   85  -53  -53   85    0  -85   53   53  -85    0   85  -53  -53 }
{  50  -88   21   72  -78   -9   85  -60  -38   90  -34  -63   84   -4  -80   68 }
{  45  -90   42   50  -90   38   53  -89   34   56  -88   30   60  -88   26   63 }
{  42  -89   60   21  -84   74    0  -74   84  -21  -60   89  -42  -42   89  -60 }
{  38  -86   74   -9  -63   90  -53  -21   80  -82   26   50  -89   66    4  -72 }
{  34  -82   84  -38  -30   80  -85   42   26  -78   86  -45  -21   77  -88   50 }
{  30  -77   89  -63    9   50  -85   84  -45  -13   66  -90   74  -26  -34   78 }
{  26  -68   89  -80   45    4  -53   84  -88   63  -17  -34   74  -90   77  -38 }
{  21  -60   84  -89   74  -42    0   42  -74   89  -84   60  -21  -21   60  -84 }
{  17  -50   74  -88   88  -77   53  -21  -13   45  -72   86  -89   78  -56   26 }
{  13  -38   60  -77   86  -90   85  -74   56  -34    9   17  -42   63  -78   88 }
{   9  -26   42  -56   68  -78   85  -89   90  -86   80  -72   60  -45   30  -13 }
{   4  -13   21  -30   38  -45   53  -60   66  -72   77  -80   84  -86   88  -90 }
},
transMatrix[ m ][ n ] = transMatrixCol16to31[ m − 16 ][ n ] with m = 16..31, n = 0..31	(8‑410)
transMatrixCol16to31 =	(8‑411)
{
{ 251  238  225  211  197  182  167  151  135  119  103   86   69   52   35   17 }
{−263 −296 −322 −342 −354 −359 −357 −347 −329 −305 −275 −238 −197 −151 −103  −52 }
{−238 −167  −86    0   86  167  238  296  336  357  357  336  296  238  167   86 }
{ 275  336  359  342  285  197   86  −35 −151 −251 −322 −357 −351 −305 −225 −119 }
{ 225   86  −69 −211 −314 −358 −336 −251 −119   35  182  296  354  347  275  151 }
{−285 −357 −329 −211  −35  151  296  358  322  197   17 −167 −305 −359 −314 −182 }
{−211    0  211  342  342  211    0 −211 −342 −342 −211    0  211  342  342  211 }
{ 296  357  238    0 −238 −357 −296  −86  167  336  336  167  −86 −296 −357 −238 }
{ 197  −86 −314 −342 −151  135  336  322  103 −182 −351 −296  −52  225  358  263 }
{−305 −336 −103  211  359  225  −86 −329 −314  −52  251  357  182 −135 −347 −285 }
{−182  167  358  211 −135 −354 −238  103  347  263  −69 −336 −285   35  322  305 }
{ 314  296  −52 −342 −251  119  357  197 −182 −358 −135  238  347   69 −285 −322 }
{ 167 −238 −336    0  336  238 −167 −357  −86  296  296  −86 −357 −167  238  336 }
{−322 −238  197  342  −17 −351 −167  263  305 −103 −359  −86  314  251 −182 −347 }
{−151  296  251 −211 −322  103  357   17 −351 −135  305  238 −225 −314  119  354 }
{ 329  167 −305 −211  275  251 −238 −285  197  314 −151 −336  103  351  −52 −358 }
{ 135 −336 −119  342  103 −347  −86  351   69 −354  −52  357   35 −358  −17  359 }
{−336  −86  357    0 −357   86  336 −167 −296  238  238 −296 −167  336   86 −357 }
{−119  357  −35 −342  182  263 −296 −135  354  −17 −347  167  275 −285 −151  351 }
{ 342    0 −342  211  211 −342    0  342 −211 −211  342    0 −342  211  211 −342 }
{ 103 −357  182  211 −351   69  296 −305  −52  347 −225 −167  358 −119 −263  329 }
{−347   86  263 −342   69  275 −336   52  285 −329   35  296 −322   17  305 −314 }
{ −86  336 −296    0  296 −336   86  238 −357  167  167 −357  238   86 −336  296 }
{ 351 −167 −135  342 −305   52  238 −359  225   69 −314  336 −119 −182  354 −275 }
{  69 −296  354 −211  −52  285 −357  225   35 −275  358 −238  −17  263 −359  251 }
{−354  238  −17 −211  347 −329  167   69 −275  359 −285   86  151 −322  351 −225 }
{ −52  238 −347  342 −225   35  167 −314  358 −285  119   86 −263  354 −329  197 }
{ 357 −296  167    0 −167  296 −357  336 −238   86   86 −238  336 −357  296 −167 }
{  35 −167  275 −342  358 −322  238 −119  −17  151 −263  336 −359  329 −251  135 }
{−358  336 −285  211 −119   17   86 −182  263 −322  354 −357  329 −275  197 −103 }
{ −17   86 −151  211 −263  305 −336  354 −359  351 −329  296 −251  197 −135   69 }
{ 359 −357  351 −342  329 −314  296 −275  251 −225  197 −167  135 −103   69  −35 }
{  63   60   56   53   50   45   42   38   34   30   26   21   17   13    9    4 }
{ -66  -74  -80  -85  -88  -90  -89  -86  -82  -77  -68  -60  -50  -38  -26  -13 }
{ -60  -42  -21    0   21   42   60   74   84   89   89   84   74   60   42   21 }
{  68   84   90   85   72   50   21   -9  -38  -63  -80  -89  -88  -77  -56  -30 }
{  56   21  -17  -53  -78  -90  -84  -63  -30    9   45   74   88   86   68   38 }
{ -72  -89  -82  -53   -9   38   74   90   80   50    4  -42  -77  -90  -78  -45 }
{ -53    0   53   85   85   53    0  -53  -85  -85  -53    0   53   85   85   53 }
{  74   89   60    0  -60  -89  -74  -21   42   84   84   42  -21  -74  -89  -60 }
{  50  -21  -78  -85  -38   34   84   80   26  -45  -88  -74  -13   56   90   66 }
{ -77  -84  -26   53   90   56  -21  -82  -78  -13   63   89   45  -34  -86  -72 }
{ -45   42   90   53  -34  -88  -60   26   86   66  -17  -84  -72    9   80   77 }
{  78   74  -13  -85  -63   30   89   50  -45  -90  -34   60   86   17  -72  -80 }
{  42  -60  -84    0   84   60  -42  -89  -21   74   74  -21  -89  -42   60   84 }
{ -80  -60   50   85   -4  -88  -42   66   77  -26  -90  -21   78   63  -45  -86 }
{ -38   74   63  -53  -80   26   89    4  -88  -34   77   60  -56  -78   30   88 }
{  82   42  -77  -53   68   63  -60  -72   50   78  -38  -84   26   88  -13  -90 }
{  34  -84  -30   85   26  -86  -21   88   17  -88  -13   89    9  -90   -4   90 }
{ -84  -21   89    0  -89   21   84  -42  -74   60   60  -74  -42   84   21  -89 }
{ -30   89   -9  -85   45   66  -74  -34   88   -4  -86   42   68  -72  -38   88 }
{  85    0  -85   53   53  -85    0   85  -53  -53   85    0  -85   53   53  -85 }
{  26  -89   45   53  -88   17   74  -77  -13   86  -56  -42   90  -30  -66   82 }
{ -86   21   66  -85   17   68  -84   13   72  -82    9   74  -80    4   77  -78 }
{ -21   84  -74    0   74  -84   21   60  -89   42   42  -89   60   21  -84   74 }
{  88  -42  -34   85  -77   13   60  -90   56   17  -78   84  -30  -45   88  -68 }
{  17  -74   88  -53  -13   72  -89   56    9  -68   90  -60   -4   66  -90   63 }
{ -88   60   -4  -53   86  -82   42   17  -68   90  -72   21   38  -80   88  -56 }
{ -13   60  -86   85  -56    9   42  -78   90  -72   30   21  -66   88  -82   50 }
{  89  -74   42    0  -42   74  -89   84  -60   21   21  -60   84  -89   74  -42 }
{   9  -42   68  -85   90  -80   60  -30   -4   38  -66   84  -90   82  -63   34 }
{ -90   84  -72   53  -30    4   21  -45   66  -80   88  -89   82  -68   50  -26 }
{  -4   21  -38   53  -66   77  -84   88  -90   88  -82   74  -63   50  -34   17 }
{  90  -89   88  -85   82  -78   74  -68   63  -56   50  -42   34  -26   17   -9 }
},

Conclusions
This proposal provides 8-bit primary transform cores. The experimental results show average 0.00%, 0.01% and -0.01% luma BD-Rate under All Intra (AI), Random Access (RA) and Low Delay B (LDB) configurations, respectively. It is recommended to adopt this proposed scheme into VTM.
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image4.emf
Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.03% -0.01% 0.03% 101% 101% 0.01% 0.00% 0.14% 101% 100%

Class A2 0.00% 0.00% -0.02% 100% 100% -0.01% 0.17% 0.10% 100% 101%

Class B 0.01% 0.07% 0.10% 100% 98% 0.03% -0.05% 0.10% 100% 99% 0.01% -0.05% -0.02% 102% 103%

Class C -0.03% -0.04% 0.15% 99% 104% 0.02% 0.08% 0.11% 100% 98% 0.01% 0.06% -0.06% 99% 99%

Class E -0.02% -0.07% -0.09% 100% 98% -0.09% 1.04% 0.08% 100% 97%

Overall 0.00% 0.00% 0.05% 100% 100% 0.02% 0.04% 0.11% 100% 99% -0.02% 0.26% -0.01% 100% 100%

Class D -0.02% 0.25% -0.07% 99% 104% -0.03% -0.06% 0.28% 100% 100% -0.06% 0.29% 0.44% 100% 99%

Class F -0.01% -0.03% -0.08% 100% 101% 0.03% 0.02% -0.07% 100% 100% -0.05% -0.52% -0.64% 99% 101%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% 0.10% 0.08% 100% 102%

Class A2 0.12% 0.09% 0.08% 100% 99% 0.03% 0.01% 0.00% 100% 100%

Class B 0.08% 0.08% 0.08% 99% 98% 0.03% 0.03% 0.05% 100% 100% 0.03% 0.03% 0.04% 100% 100%

Class C 0.01% 0.05% 0.04% 100% 100% 0.01% -0.01% -0.03% 100% 99% -0.01% 0.02% 0.02% 100% 99%

Class E 0.05% 0.10% 0.08% 100% 102% -0.01% 0.01% 0.08% 100% 99%

Overall 0.06% 0.08% 0.07% 100% 100% 0.01% 0.02% 0.04% 100% 99%

Class D 0.03% 0.04% 0.04% 100% 103% #VALUE!#VALUE!#VALUE! #NUM! #NUM! 0.00% 0.01% -0.03% 99% 99%

Class F 0.02% 0.03% 0.03% 100% 101% -0.01% -0.04% -0.02% 100% 100% -0.02% -0.12% 0.02% 100% 103%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% 0.10% 0.08% 100% 102% 0.01% 0.07% 0.06% 100% 100%

Class A2 0.12% 0.09% 0.08% 100% 99% 0.03% 0.01% 0.00% 100% 100%

Class B 0.08% 0.08% 0.08% 99% 98% 0.03% 0.03% 0.05% 100% 100% 0.03% 0.03% 0.04% 100% 100%

Class C 0.01% 0.05% 0.04% 100% 100% 0.01% -0.01% -0.03% 100% 99% -0.01% 0.02% 0.02% 100% 99%

Class E 0.05% 0.10% 0.08% 100% 102% -0.01% 0.01% 0.08% 100% 99%

Overall 0.06% 0.08% 0.07% 100% 100% 0.02% 0.02% 0.02% 100% 100% 0.01% 0.02% 0.04% 100% 99%

Class D 0.03% 0.04% 0.04% 100% 103% 0.00% 0.01% -0.03% 99% 99%

Class F 0.02% 0.03% 0.03% 100% 101% -0.01% -0.04% -0.02% 100% 100% -0.02% -0.12% 0.02% 100% 103%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% 0.10% 0.08% 100% 99% 0.01% 0.05% 0.04% 100% 100%

Class A2 0.12% 0.09% 0.08% 101% 101% 0.02% -0.02% -0.03% 100% 100%

Class B 0.08% 0.08% 0.08% 100% 99% 0.03% 0.04% 0.06% 100% 100% 0.03% 0.02% 0.04% 100% 100%

Class C 0.01% 0.05% 0.04% 98% 98% 0.01% -0.01% 0.05% 100% 100% -0.01% 0.03% 0.05% 101% 103%

Class E 0.05% 0.10% 0.08% 99% 99% -0.01% -0.03% 0.13% 99% 98%

Overall 0.06% 0.08% 0.07% 100% 99% 0.02% 0.02% 0.04% 100% 100% 0.01% 0.01% 0.06% 101% 101%

Class D 0.03% 0.04% 0.04% 99% 99% -0.01% 0.02% -0.01% 100% 98% 0.00% -0.02% -0.03% 99% 97%

Class F 0.02% 0.03% 0.03% 99% 100% -0.01% 0.02% 0.05% 100% 101% 0.05% 0.04% 0.10% 100% 100%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.05% -0.11% -0.08% 99% 97% 0.00% 0.08% 0.08% 99% 99%

Class A2 0.03% -0.08% -0.08% 100% 100% -0.01% -0.03% -0.09% 99% 99%

Class B 0.01% -0.03% 0.02% 98% 97% 0.03% 0.05% 0.05% 98% 98% 0.03% 0.12% 0.23% 99% 103%

Class C -0.02% -0.03% 0.06% 98% 96% 0.00% 0.03% 0.10% 98% 99% -0.01% -0.02% -0.13% 98% 97%

Class E 0.00% -0.17% -0.05% 99% 97% -0.07% 0.48% -1.01% 98% 98%

Overall 0.01% -0.08% -0.01% 99% 97% 0.01% 0.03% 0.04% 99% 99% -0.01% 0.16% -0.20% 98% 99%

Class D -0.02% 0.04% -0.17% 100% 106% 0.01% -0.30% 0.37% 99% 99% 0.06% 0.33% 0.18% 99% 99%

Class F 0.01% -0.13% -0.06% 98% 98% 0.04% 0.10% 0.13% 99% 99% -0.22% 0.08% 0.31% 99% 99%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% -0.03% -0.03% 101% 101%

Class A2 0.09% 0.01% 0.01% 101% 101%

Class B 0.06% 0.02% 0.02% 99% 97% 0.01% 0.04% 0.05% 100% 101% 0.02% 0.03% 0.04% 99% 99%

Class C 0.00% -0.01% -0.01% 100% 101% 0.01% 0.04% 0.05% 100% 100% -0.01% 0.05% 0.03% 99% 98%

Class E 0.04% -0.03% -0.03% 100% 103% 0.00% -0.03% 0.14% 99% 101%

Overall 0.05% -0.01% 0.00% 100% 100% 0.00% 0.02% 0.06% 99% 99%

Class D 0.00% -0.01% -0.03% 101% 103% -0.01% 0.05% -0.02% 100% 99% -0.01% 0.03% 0.04% 100% 99%

Class F 0.00% -0.01% -0.05% 99% 102% -0.03% -0.03% -0.04% 100% 100% -0.02% -0.04% 0.02% 101% 101%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.05% -0.11% -0.08% 99% 99% 0.02% -0.05% -0.08% 100% 100%

Class A2 0.03% -0.08% -0.08% 99% 99% 0.03% -0.08% -0.06% 100% 101%

Class B 0.01% -0.03% 0.02% 98% 97% 0.00% -0.12% 0.02% 100% 98% -0.01% -0.25% 0.17% 102% 103%

Class C -0.02% -0.03% 0.06% 99% 98% 0.03% -0.04% 0.08% 100% 97% -0.03% 0.06% -0.16% 101% 101%

Class E 0.00% -0.17% -0.05% 101% 98% -0.06% 0.66% 0.15% 100% 97%

Overall 0.01% -0.08% -0.01% 99% 98% 0.02% -0.08% 0.00% 100% 99% -0.03% 0.08% 0.05% 101% 101%

Class D -0.02% 0.04% -0.17% 99% 99% 0.03% -0.37% 0.50% 100% 100% -0.03% 0.27% 0.52% 100% 100%

Class F 0.01% -0.13% -0.06% 99% 99% 0.06% 0.10% 0.09% 100% 100% -0.04% -0.03% 0.32% 99% 98%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.05% -0.11% -0.08% 101% 102% 0.02% -0.05% -0.08% 100% 100%

Class A2 0.03% -0.08% -0.08% 100% 100% 0.03% -0.08% -0.06% 100% 101%

Class B 0.01% -0.03% 0.02% 99% 98% 0.00% -0.12% 0.02% 100% 98%

Class C -0.02% -0.03% 0.06% 100% 101% 0.03% -0.04% 0.08% 100% 97% -0.03% 0.06% -0.16% 101% 101%

Class E 0.00% -0.17% -0.05% 101% 99% -0.06% 0.66% 0.15% 100% 97%

Overall 0.01% -0.08% -0.01% 100% 100% 0.02% -0.08% 0.00% 100% 99%

Class D -0.02% 0.04% -0.17% 100% 99% 0.03% -0.37% 0.50% 100% 100% -0.03% 0.27% 0.52% 100% 100%

Class F 0.01% -0.13% -0.06% 100% 100% 0.06% 0.10% 0.09% 100% 100% -0.04% -0.03% 0.32% 99% 98%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% -0.03% -0.03% 101% 101%

Class A2 0.09% 0.01% 0.01% 101% 101%

Class B 0.06% 0.02% 0.02% 99% 97% 0.01% 0.04% 0.05% 100% 101% 0.02% 0.03% 0.04% 99% 99%

Class C 0.00% -0.01% -0.01% 100% 101% 0.01% 0.04% 0.05% 100% 100% -0.01% 0.05% 0.03% 99% 98%

Class E 0.04% -0.03% -0.03% 100% 103% 0.00% -0.03% 0.14% 99% 101%

Overall 0.05% -0.01% 0.00% 100% 100% 0.00% 0.02% 0.06% 99% 99%

Class D 0.00% -0.01% -0.03% 101% 103% -0.01% 0.05% -0.02% 100% 99% -0.01% 0.03% 0.04% 100% 99%

Class F 0.00% -0.01% -0.05% 99% 102% -0.03% -0.03% -0.04% 100% 100% -0.02% -0.04% 0.02% 101% 101%

All Intra Main 10 Random Access Main 10 Low delay B Main 10
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Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.04% -0.03% -0.03% 101% 101% 0.02% -0.05% -0.08% 100% 100%

Class A2 0.09% 0.01% 0.01% 100% 99% 0.06% -0.09% -0.10% 100% 99%

Class B 0.06% 0.02% 0.02% 101% 102% 0.04% -0.03% -0.01% 100% 99% 0.03% -0.03% -0.01% 100% 100%

Class C 0.00% -0.01% -0.01% 99% 98% 0.00% -0.03% -0.04% 100% 100% 0.00% -0.03% 0.00% 101% 102%

Class E 0.04% -0.03% -0.03% 99% 98% 0.01% -0.21% 0.07% 99% 97%

Overall 0.05% -0.01% 0.00% 100% 100% 0.03% -0.05% -0.05% 100% 100% 0.01% -0.07% 0.01% 100% 100%

Class D 0.00% -0.01% -0.03% 100% 101% 0.00% 0.02% -0.04% 100% 99% -0.01% -0.06% -0.01% 100% 99%

Class F 0.00% -0.01% -0.05% 99% 98% -0.03% -0.01% -0.04% 100% 99% -0.02% -0.08% 0.03% 100% 100%
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image3.emf
Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.03% -0.01% 0.03% 100% 99% -0.01% 0.08% 0.23% 99% 99%

Class A2 0.00% 0.00% -0.02% 101% 101% 0.01% 0.05% -0.02% 99% 100%

Class B 0.01% 0.07% 0.10% 99% 98% 0.02% 0.06% 0.08% 98% 98% 0.01% 0.05% -0.08% 99% 102%

Class C -0.03% -0.04% 0.15% 98% 96% 0.02% 0.18% 0.00% 98% 98% 0.02% -0.12% -0.27% 98% 97%

Class E -0.02% -0.07% -0.09% 99% 98% -0.10% 1.06% 0.15% 98% 97%

Overall 0.00% 0.00% 0.05% 99% 98% 0.01% 0.09% 0.07% 98% 98% -0.01% 0.24% -0.09% 98% 99%

Class D -0.02% 0.25% -0.07% 99% 101% 0.01% -0.18% 0.16% 98% 98% 0.01% 0.49% -0.21% 101% 100%

Class F -0.01% -0.03% -0.08% 99% 100% 0.00% -0.02% -0.09% 99% 99% -0.04% 0.16% 0.25% 98% 97%

All Intra Main 10 Random Access Main 10 Low delay B Main 10


