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CLAIMS 

1. A method of decoding video data, the method comprising: 

determining (400) a size of a current block of video data; 

determining (402) an intra-prediction mode for the current block of video data; 

determining (404) a mode group including the determined intra-prediction mode, the 

mode group being one of a plurality of mode groups, each of the mode groups in the 

plurality of mode groups including respective sets of intra-prediction modes such that each 

possible intra-prediction mode is included in no more than one of the mode groups, wherein 

the plurality of mode groups includes a first mode group including intra-prediction modes 0 

and 1, a second group including intra-prediction modes 2 to 12, a third group including 

intra-prediction modes 13 to 23, a fourth group including intra-prediction modes 24 to 34, 

and a fifth group including matrix intra-prediction, MIP, mode; 

determining (406) a set of available multiple transform selection, MTS, schemes for 

the current block according to the size and the mode group for the current block, the set of 

available MTS schemes being one set of available MTS schemes of a plurality of sets of 

MTS schemes and each MTS scheme including a horizontal transform and a vertical 

transform;  

determining (408) an MTS scheme from the set of available MTS schemes;  

applying (410) transforms of the MTS scheme to a transform block of the current 

block to produce a residual block for the current block; and 

decoding (412) the current block using the residual block. 

2. The method of claim 1, wherein the size of the current block comprises a width of 

the current block and a height of the current block, and wherein the size of the current block 

is included in a size group, wherein preferably the size group of the current block is selected 

from one of a plurality of size groups including 4x4, 4x8, 4x16, 4xN, 8x4, 8x8, 8x16, 8xN, 

16x4, 16x8, 16x16, 16xN, Nx4, Nx8, Nx16, NxN, wherein N is an integer power of 2 and 

greater than 16, and wherein determining the set of available MTS schemes according to the 

size of the current block preferably comprises determining the set of available MTS 

according to the size group for the current block. 

3. The method of claim 1, further comprising decoding an MTS index value 

representing the MTS scheme of the set of available MTS schemes, wherein determining the 

MTS scheme comprises determining the MTS scheme using the MTS index value, wherein 
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preferably the MTS index has a value between 0 and 3, inclusive, wherein the plurality of 

sets of MTS schemes comprises: 

    { 17, 18, 23, 24}, 

    {  3,  7, 18, 22}, 

    {  2, 17, 18, 22}, 

    {  3, 15, 17, 18}, 

    {  3, 12, 18, 19}, 

    { 12, 18, 19, 23}, 

    {  2, 12, 17, 18}, 

    {  2, 17, 18, 22}, 

    {  2, 11, 17, 18}, 

    { 12, 18, 19, 23}, 

    { 12, 13, 16, 24}, 

    {  2, 11, 16, 23}, 

    {  2, 13, 17, 22}, 

    {  2, 11, 17, 21}, 

    { 13, 16, 19, 22}, 

    {  7, 12, 13, 18}, 

    {  1, 11, 12, 16}, 

    {  3, 13, 17, 22}, 

    {  1,  6, 12, 22}, 

    { 12, 13, 15, 16}, 

    { 18, 19, 23, 24}, 

    {  2, 17, 18, 24}, 

    {  3,  4, 17, 22}, 

    { 12, 18, 19, 23}, 

    { 12, 18, 19, 23}, 

    {  6, 12, 18, 24}, 

    {  2,  6, 12, 21}, 

    {  1, 11, 17, 22}, 

    {  3, 11, 16, 17}, 

    {  8, 12, 19, 23}, 

    {  7, 13, 16, 23}, 

    {  1,  6, 11, 12}, 
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    {  1, 11, 17, 21}, 

    {  6, 11, 17, 21}, 

    {  8, 11, 14, 17}, 

    {  6, 11, 12, 21}, 

    {  1,  6, 11, 12}, 

    {  2,  6, 11, 12}, 

    {  1,  6, 11, 21}, 

    {  7, 11, 12, 16}, 

    {  8, 12, 19, 24}, 

    {  1, 13, 18, 22}, 

    {  2,  6, 17, 21}, 

    { 11, 12, 16, 19}, 

    {  8, 12, 17, 24}, 

    {  6, 12, 19, 21}, 

    {  6, 12, 13, 21}, 

    {  2, 16, 17, 21}, 

    {  6, 17, 19, 23}, 

    {  6, 12, 14, 17}, 

    {  6,  7, 11, 21}, 

    {  1, 11, 12, 16}, 

    {  1,  6, 11, 12}, 

    {  6, 11, 12, 21}, 

    {  7,  8,  9, 11}, 

    {  6,  7, 11, 12}, 

    {  6,  7, 11, 12}, 

    {  1, 11, 12, 16}, 

    {  6, 11, 17, 21}, 

    {  6,  7, 11, 12}, 

    { 12, 14, 18, 21}, 

    {  1, 11, 16, 22}, 

    {  1, 11, 16, 22}, 

    {  7, 13, 15, 16}, 

    {  1,  8, 12, 19}, 

    {  6,  7,  9, 12}, 
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    {  2,  6, 12, 13}, 

    {  1, 12, 16, 21}, 

    {  7, 11, 16, 19}, 

    {  7,  8, 11, 12}, 

    {  6,  7, 11, 12}, 

    {  6,  7, 11, 12}, 

    {  1,  6, 11, 12}, 

    {  6,  7, 11, 16}, 

    {  6,  7, 11, 12}, 

    {  6,  7, 11, 12}, 

    {  6, 11, 12, 21}, 

    {  1,  6, 11, 12}, 

    {  6,  7, 11, 12}, 

    {  6,  7, 11, 12}, 

and wherein the MTS index indicates a transform pair of the set of available MTS 

schemes according to: 

     { DCT8, DCT8 },{ DCT8, DST7 },{ DCT8, DCT5 },{ DCT8, DST4 }, {DCT8, 

DST1}, 

    { DST7, DCT8 },{ DST7, DST7 },{ DST7, DCT5 },{ DST7, DST4 }, {DST7, 

DST1}, 

    { DCT5, DCT8 },{ DCT5, DST7 },{ DCT5, DCT5 },{ DCT5, DST4 }, {DCT5, 

DST1}, 

    { DST4, DCT8 },{ DST4, DST7 },{ DST4, DCT5 },{ DST4, DST4 }, {DST4, 

DST1}, 

    { DST1, DCT8 },{ DST1, DST7 },{ DST1, DCT5 },{ DST1, DST4 }, {DST1, 

DST1}. 

4. The method of claim 1, further comprising determining a number of transform pair 

choices in the set of available MTS schemes according to: a shape of the current block; or a 

quantization parameter of the current block. 

5. The method of claim 1, wherein the current block comprises a first block, wherein 

the MTS scheme includes a transform pair including a horizontal transform and a vertical 

transform, wherein the first block has a size of WxH, wherein W is not equal to H, wherein 
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the intra-prediction mode comprises I1 and is an angular intra-prediction mode, the method 

further comprising:  

determining that a second block has a size of HxW; 

determining that the second block has an intra-prediction mode of (68 – I1);  

determining the set of available MTS schemes for the second block according to the 

size of HxW for the second block and the intra-prediction mode of (68 – I1);  

determining the MTS scheme for the second block;  

applying the horizontal transform of the MTS scheme as a vertical transform to the 

second block; and 

applying the vertical transform of the MTS scheme as a horizontal transform to the 

second block. 

6. The method of claim 1, wherein the current block comprises a first block, wherein 

the MTS scheme includes a transform pair including a horizontal transform and a vertical 

transform, wherein the first block has a size of WxH, wherein W is not equal to H, wherein 

the intra-prediction mode comprises matrix intra-prediction, MIP, mode having a first 

transpose flag value, the method further comprising:  

determining that a second block has a size of HxW; 

determining that an intra-prediction mode for the second block is MIP intra-

prediction mode with a second transpose flag value different than the first transpose flag 

value;  

determining the set of available MTS schemes for the second block according to the 

size of HxW for the second block and the MIP intra-prediction mode with the second 

transpose flag value;  

determining the MTS scheme for the second block from the set of available MTS 

schemes;  

applying the horizontal transform of the MTS scheme as a vertical transform to the 

second block; and 

applying the vertical transform of the MTS scheme as a horizontal transform to the 

second block. 

7. The method of claim 1, wherein when the current block is coded using decoder-side 

intra mode derivation and fused intra prediction, DIMD, mode, determining the set of 

available MTS schemes according to the intra-prediction mode comprises either: 
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determining the set of available MTS schemes according to a dominant angular mode 

determined using the DIMD mode, wherein the dominant angular mode comprises a mode 

having a highest weight; or 

determining whether a difference between two angular mode values is higher than a 

threshold; 

when the difference is higher than the threshold, determining the intra-prediction 

mode comprises determining the intra-prediction mode as being planar mode when 

determining the set of available MTS schemes; or 

when the difference is less than or equal to the threshold, determining the intra-

prediction mode comprises determining the intra-prediction mode as being a dominant 

angular mode determined using the DIMD mode. 

8. The method of claim 1, wherein when the intra-prediction mode comprises a wide-

angle intra-prediction mode, determining the set of available MTS schemes according to the 

intra-prediction mode comprises determining the set of available MTS schemes according to 

a conventional intra-prediction mode having an angle closest to an angle of the wide-angle 

intra-prediction mode. 

9. The method of claim 1, wherein determining the set of available MTS schemes 

according to the size and the intra-prediction mode for the current block comprises 

determining the set of available MTS schemes according to the following table: 

Size || mode [0,1] [2 – 12] [13 – 23] [24 – 34] MIP 

4x4 0 1 2 3 4 

4x8 5 6 7 8 9 

4x16 10 11 12 13 14 

4xN 15 16 17 18 19 

8x4 20 21 22 23 24 

8x8 25 26 27 28 29 

8x16 30 31 32 33 34 

8xN 35 36 37 38 39 

16x4 40 41 42 43 44 

16x8 45 46 47 48 49 

16x16 50 51 52 53 54 

16xN 55 56 57 58 59 
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32x4 60 61 62 63 64 

32x8 65 66 67 68 69 

32x16 70 71 72 73 74 

32xN 75 76 77 78 79 

wherein N is an integer value equal to or greater than 32.  

10. The method of claim 1, wherein determining the intra-prediction mode comprises 

determining the intra-prediction mode according to template-based intra mode derivation, 

TIMD, mode, preferably wherein when the TIMD mode uses fusion of two intra-prediction 

modes, determining the set of available MTS schemes comprises determining the set of 

available MTS schemes according to a dominant intra-prediction mode of the two intra-

prediction modes. 

11. The method of claim 1, wherein determining the intra-prediction mode comprises 

determining the intra-prediction mode according to template-based intra mode derivation, 

TIMD, mode, preferably wherein when the TIMD mode uses fusion of two intra-prediction 

modes, determining the set of available MTS schemes comprises: 

when a difference between the two intra-prediction modes is higher than a threshold, 

determining the set of available MTS schemes comprises determining the set of available 

MTS schemes according to planar mode; or 

when the difference between the two intra-prediction modes is less than or equal to 

the threshold, determining the set of available MTS schemes comprises determining the set 

of available MTS schemes according to a dominant intra-prediction mode of the two intra-

prediction modes, wherein preferably: 

 the dominant intra-prediction mode comprises the intra-prediction mode of the two intra-

prediction modes yielding a lower distortion; or determining the set of available MTS 

schemes comprises determining the set of available MTS schemes according to a table that 

maps extended intra-prediction mode angles to sets of available MTS schemes. 

12. The method of claim 1, wherein decoding the current block comprises: 

forming a prediction block for the current block using the intra-prediction mode; and 

adding samples of the prediction block to corresponding samples of the residual 

block. 
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13. The method of claim 1, further comprising encoding the current block prior to 

decoding the current block. 

14. A device for decoding video data, the device comprising: 

a memory configured to store video data; and 

one or more processors implemented in circuitry and configured to: 

determine a size of a current block of video data; 

determine an intra-prediction mode for the current block of video data; 

determine a mode group including the determined intra-prediction mode, the 

mode group being one of a plurality of mode groups, each of the mode groups in the 

plurality of mode groups including respective sets of intra-prediction modes such 

that each possible intra-prediction mode is included in no more than one of the mode 

groups, wherein the plurality of mode groups includes a first mode group including 

intra-prediction modes 0 and 1, a second group including intra-prediction modes 2 to 

12, a third group including intra-prediction modes 13 to 23, a fourth group including 

intra-prediction modes 24 to 34, and a fifth group including matrix intra-prediction, 

MIP, mode; 

determine a set of available multiple transform selection, MTS, schemes for 

the current block according to the size and the mode group for the current block, the 

set of available MTS schemes being one set of available MTS schemes of a plurality 

of sets of MTS schemes and each MTS scheme including a horizontal transform and 

a vertical transform;  

determine an MTS scheme from the set of available MTS schemes according 

to the determined mode group;  

apply transforms of the MTS scheme to a transform block of the current 

block to produce a residual block for the current block; and 

decode the current block using the residual block. 

15. The device of claim 14, wherein the processor is further configured to carry out the 

method of any of claims 2 to 13. 


