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Amended Set of Claims 1 to 40 

1. 	A method of encoding video data comprising: 

determining a quantization matrix that includes a plurality of values; 

downsampling a first set of values in the quantization matrix by a first 

downsampling factor to generate a first set of downsampled values, wherein t• 	first set 

of values includes only the value at location. (0,0) of the quantization matri , and 

wherein the first downsampling factor is 1; 

determining a second downsampling factor based on a locati • 	of a second set of 

P 19 

29-08-20 

values in the quantization matrix, wherein the second downsamp 	g factor is 

determined to be one of 2 and 4; 

downsampling the second set of values in the (man. ation matrix by the second 

downsampling factor to generate a second set of downs 	pled values; and 

generating a coded bitstream that includes th first set of downsampled values 

and the second set 	downsampled values. 

2. Cancelled 

3. Cancelled 

4. The method of claim 

wherein the quanti 	tion matrix has a size of 16x16 or 32x32. 

5. The method • claim 1, further comprising: 

dete 14 4 ' :. a first transition point in the quantization matrix, wherein values 

located betwe , 	the first transition point and an origin of the quantization matrix are not 

downsamp a • 

ermining a second transition point in the quantization matrix, wherein the 

first 	t of values in the quantization matrix are located between the first transition point 

, 4  the second transition point; 

determining a third transition point in the quantization matrix, wherein the 

second set of values in the quantization matrix are located between the second transition 

point and the third transition point; and • 
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signaling the first, second, and third transition points, and the first and second 

downsampling factors in the coded bitstreani. 

6. - 	The method of claim 1, further comprising: 

predicting one of the downsampled values along a scan order in the 	st and 

second sets of downsampled values from a previous downsampled value 	ong the scan 

order in the first and second sets of downsampled values, wherein do 	ampled values 

in the first set may be used to predict downsampled values in the s= and set. 

7. The method of claim 1, 

wherein downsampling the second set of values i i he quantization matrix.' 

comprises averaging a second number of quantizatio. 	atrix values in the second set of 

values to generate values in the second set of dow .ampled values, wherein the second 

number is determined from the second downs. • .ling factor. 

8. The method of claim 1, further 	. arising: 

performing a prediction proce 	on a block of video data to form a block of 

residual video data; 

transforming the resid 	video data to form a block of transform coefficients; 

quantizing values of 	sform coefficients in the block of transform-coefficients 

according to the quantiz 	on matrix to form quantized transform coefficients; and 

entropy codin 	e quantized transform coefficients into the coded bitstream, 

9. A meth.. of decoding video data comprising: 

recei ng a quantization matrix coded with downsampled values in a coded 

bitstre:  

upsampling a first set of downsampled values in the quantization matrix by a 

fir 	upsampling factor to generate a first set of values, wherein the first set of 

ownsampled values includes only the value at location (0,0) of the quantization matrix, 

and wherein the first upsampling factor is 1; 

determining a second upsampling factor based on a location of a second set of 

downsampled values in the quantization matrix, wherein the second upsampling factor 

is determined to be one of 2 and 4; 
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upsampling the second set of downsampled values in the quantization matrix by 

the second upsampling factor to generate a second set of values; and 

inverse quantizing a block of transform coefficients with the first and seco I 

sets of values. 

10. Cancelled 

11. Cancelled 

12. The method of claim 9, 

wherein the quantization matrix has a size of 16x 	or 32x32. 

13. The method of claim 9, further comprising: 

determining a first transition point in the duantization matrix, wherein values of 

the quantization matrix located between the 	st transition point and an origin of the 

quantizatiOn matrix are not downsampled• 

determining a. second transitio 	oint in the quantization matrix, wherein the 

first set of downsampled values in 	quantization matrix are located between the first 

transition point and the second 	ition point; 

determining a third tr 	ition point in the quantization matrix, wherein the 

second set of downsampl 	values in the quantization matrix are located between the 

second transition poin 	d the third transition point; and 

receiving th• 1 st, second, and third transition points, and the first and second 

downsampling f tors in the coded bitstream. 

14. method of claim 9, further comprising: 

rcdicting each successive one of the downsampled values along a scan order in 

the 	st and second sets of downsampled values from a previous downsampled value 

eng the scan order in the first and second sets of downsampled values, wherein 

downsampled values in the first set may be used to predict downsampled values in the 

second set. 

1S. 	The method of claim 9, 
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wherein upsampling the second set of values in the quantization matrix 

comprises replicating a downsampled value in the second set of downsampled values 

for a second number of the second set of values, wherein the second number is 

determined from the second upsampling factor, 

16. The method of claim 9, wherein different upsampling techniques , e used to 

upsample the first and second set of downsampled values. 

17. The method of claim 9, wherein at least of the first and 	and set of values is 

upsarnpled using bilinear interpolation. 
L. 

18. The method of claim 9, further comprising: 

inverse transforming the inverse quantized i ock of transform coefficients to 

form a residual block of video data; and 

performing a prediction process on t 	residual block of video data to form a 

decoded block of video data. 

19. An apparatus configured to J. de video data comprising: 

a video encoder confi • 	.. to: 

determine a 	tization matrix that includes a plurality of values; 

downsamp 	a first set of values in the quantization matrix by a first 

downsamplin_ 	ctor to generate a first set of downsampled values, wherein the 

first set of v ues includes only the value at location (0,0) of the quantization 

matrix, 	d wherein the first downsampling factor is 1; 

detennin3 a second downsampling factor based on a location of a second 

se if values in the quantization matrix, wherein the second downsampling 

actor is determined to be one of 2 and 4; 

downsample the second set of values in the quantization matrix by the 

second downsampling factor to generate a second set of downsampled values; 

and 

generate a coded bitstream that includes the first set of downsampled 

values and the second set of downsampled values. 

20. Cancelled 
: 29.08.2013 23:28:15 - 29.08.2013 23:33:15. This page 13 of AMENDED SHEET2o13 23:31:56 

eceived at the EPO on Aug 29, 2013 23:33:15. Page 13 of 18 

29/08/2013.  



	

P.rinted: 18/09/2013: 	 bLMSPAMD 	 .L132012063943 ... 	.._ 	._._ 	_ 	.. 	„ 	.. 	. 
FROM 	 (THU) AUG 29 2013 16: 13/97. 18: 01/No. 7500000821 P 23 

PCT/US 2012/063 943 — 29-08-29 3 

120463W0 	 Clean Version 	• 
48 

21. Cancelled 

22. The apparatus of claim 19, • 

wherein the quantization matrix has a size of 16x16 or 32x32, 

23. The apparatus of claim 19, wherein the video encoder is further co' 	gured to: 

determine a first transition point in the quantization matrix, wh= em values 

located between the first transition point and an origin of the quan 	Alva matrix are not 

downsampled; 

determine a second transition point in the quantizatio 	atrix, wherein the first 

set of values in the quantization matrix are located betwee- the first transition point and 

the second transition point; 

determine a third transition point in. the qu 	zation matrix, wherein the second 

set of values in the quantization matrix are locat 	between the second transition boint 

and the third transition point; and 

• signal the first, second, and third 1 , sition points, and the first and second 

downsampling factors in the coded b 	. earn. 	' 

24. The apparatus of claim le, wherein the video encoder is further configured to: 

predict one of the do 	ampled values along a scan order in the first and second 

sets of downsampled valu 	from a previous downsampled value along the scan order in 

the first and second set- of downsampled values, wherein downsampled values in the 

first set may be us - I o predict downsampled values in the second set. 

25. The a 	aratus of olefin 19, 

wh ein downsampling the second set of values in the quantization matrix 

compri . s averaging-a second number of quantization matrix values in the second set of 

	

valu 	to generate values in the second set of downsampled values, wherein the second 

ber is determined from the second downsampling factor. 

26. The apparatus of claim 19, wherein the video encoder is further configured to: 

perform a prediction process on a block of video data to form a block of residual 

video data; 
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transform the residual video data to form a block of transform coefficients; 

quantize values of transform coefficients in the block of transform coefficients 

according to the quantization matrix to t'orm quantized transform coefficients; and 

entropy code the quantized transform coefficients into the coded bitstrcam. 

27. 	A apparatus configured to decode video data comprising: 

a video decoder configured to: 

receive a quantization matrix coded with downsampled 	ties in a coded 

bitstream; 

upsample a first set of downsampled values in di 	,uantization matrix by 

a first upsampling factor to generate a first set of valu:., wherein the first set of 

downsampled values includes only the value at lo 	on (0,0) of the quantization 

matrix, and wherein the first upsampling factor 	1; 

determine a second upsampling fact 	ased on a location of a second set 

of downsampled values in the quantizau • 	matrix, wherein the second 

upsampling factor is determined to be 4ne of 2 and 4; 

upsample the second set of . ownsampled values in the quantization 

matrix by the second upsampli 	factor to generate a second set of values; and 

inverse quantize a hl,  k of transform coefficients with the first and 

second sets of values. 

28. Cancelled 

29. Cancelled 

30. The a .aratus of claim 27, 

w 	em the quantization matrix has a size of 16x16 or 32x32. 

31, 	The apparatus of claim 27, wherein the video decoder is further configured to: 

determine a first transition point in the quantization matrix, wherein values of 

the quantization matrix located between the first transition point and an origin of the 

quantization matrix arc not downsampled; 

r29708/20 31, 
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determine a second transition point in the quantization matrix, wherein the first 

set of downsampled values in the quantization matrix are located between the first 

transition point and the second transition point; 

• determine a third transition point in the quantization matrix, wherein the . econd 

set of downsampled values in the quantization matrix arc located between ay second 

transition point and the third transition point; and 

receive the first, second, and third transition points, and the fir 	and second 

downsampling factors in the coded bitstream. 

32. The apparatus of claim 27, wherein the video decod 	s further configured to: 

predict each successive one of the downsampled v ues along a scan order in the 

first and second sets of downsampled values from a p 	'ous downsampled value along 

the scan order in the first and second sets of downs • pled values, wherein 

downsampled values in the first set may be use. o predict downsampled values in the 

second set. 

33. The apparatus of claim 27, 

wherein upsampling the se > d set of values in the quantization matrix 

comprises replicating a downs: . pled value in the second set of downsampled values 

for a second number of the s,  • d set of values, wherein the second number is 

determined from the seco 	upsampling factor. 

34. The appara s of claim 27, wherein different upsampling techniques are used to 

upsample the fi 	and second set of downsampled values. 

35. T 	apparatus of claim 27, wherein at least of the first and second set of values 

is up • 	pled using bilinear interpolation. 

• The apparatus of claim 27, wherein the video decoder is further configured to: 

inverse transform the inverse quantized block of transform coefficients to form a 

residual block of video data; and 

perform a prediction process on the residual block of video data to form a 

decoded block of video data. 
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37. An apparatus configured to encode video data comprising: 

means for determining a quantization matrix that includes a plurality of values 

means for downsampling a first set of values in the quantization matrix by 	t 

downsampling factor to generate a first set of downsampled values, wherein the first set 

of values includes only the value at location (0,0) of the quantization matrix, 	d 

wherein the first downsampling factor is 1; 

means for determining a second downsampling factor based o 	location of a 

second set of values in the quantization matrix, wherein the second . ownsarnpling 

factor is detennined to be one of 2 and 4; 

means for downsampling the second set of values in 	e quantization matrix by 

the second downsampling factor to generate a second set , downsampled values; and 

means for generating a coded bitstream that in• 	des the first set of 

downsampled values and the second set of downsa. pled values. 

38. An apparatus configured to decode 	.eo data comprising: 

means for receiving a quantized°. . atrix coded with downsampled values in a 

coded bitstream; 

means for upsampling a fir 	set of downsampled values in the quantization 

matrix by a first upsampling fa 	ar to generate a first set of values, wherein the first set 

of downsampled values incl , es only the value at location (0,0) of the quantization 

matrix, and wherein the 	upsampling factor is 1; 

means for dete I 'fling a second upsampling factor based on a location of a 

second set of dow . i a pled values in the quantization matrix, wherein the second 

upsampling fac ir is determined to be one of 2 and 4; 

m • 	for upsampling the second set of downsampled values in the quantization 

matrix by 	e second upsampling factor to generate a second set of values; and 

vans for inverse quantizing a block of transform coefficients with the first and 

se 	d sets of values. 

39. A computer-readable storage medium storing instructions that, when executed, 

cause one or more processors of a device configured to encode video data to: 

determine a quantization matrix that includes a plurality of values; 

downsample a first set of values in the quantization matrix by a first 

downsampling factor to generate a first set of downsampled values, wherein the first set 
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of values includes only the value at location (0,0) of the quantization matrix, and 

wherein the first downsampling factor is 1; 

determine a second downsampling factor based on a location of a second 	of 

values in the quantization matrix, wherein the second downsampling factor is 

determined to be one of 2 and 4; 

downsample the second set of values in the quantization matrix b • e second 

downsampling factor to generate a second set of downsampled value 	and 

generate a coded bitstream that includes the first set of do 	sampled values and 

the second set of downsampled values. 

40. 	A computer-readable storage medium storing ins,  ctions that, when executed, 

cause one or more processors of a device configured • decode video data to: 

receive a quantization matrix coded with d• 	nsampled values in a coded 

bitstream; 

upsample a first set of downsample' •alues in the quantization matrix by a first 

upsampling factor to generate a first set • values, wherein the first set of downsampled 

values includes only the value at loca • n (0,0) of the quantization matrix, and wherein 

the first upsampling factor is 1; 

determine a second up 	piing factor based on a location of a second set of 

downsampled values in the . i antization matrix, wherein the second upsampling factor 

is determined to be one o' 	and 4; 

upsample the 	cond set of downsampled values in the quantization matrix by 

the second upsam • • ng factor to generate a second set of values; and 

inverse • antize a block of transform coefficients with the first and second sets 

of values. 
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CLAIMS 

1. A method of encoding video data by hardware comprising: 

determining a quantization matrix that includes a plurality of values, wherein 

the quantization matrix is used to quantize transform coefficients; 

determining a first downsampling factor based on a location of a first set of 

values in the quantization matrix, wherein the first set of values includes the value at 

location (0,0) of the quantization matrix; 

determining a second downsampling factor based on a location of a second set 

of values in the quantization matrix; 

downsampling the first set of values in the quantization matrix by the first 

downsampling factor to generate a first set of downsampled values; 

downsampling the second set of values in the quantization matrix by the 

second downsampling factor to generate a second set of downsampled values; and 

generating a coded bitstream that includes the first set of downsampled values 

and the second set of downsampled values. 

2. The method of claim 1, 

wherein the quantization matrix has a size of 16x16 or 32x32. 

3. The method of claim 1, wherein the first downsampling factor is determined to 

be 1, and wherein the second downsampling factor is determined to be one of 2 and 4. 

4. The method of claim 1, further comprising: 

determining a first transition point in the quantization matrix, wherein values 

located between the first transition point and an origin of the quantization matrix are 

not downsampled; 

determining a second transition point in the quantization matrix, wherein the 

first set of values in the quantization matrix are located between the first transition 

point and the second transition point; 
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determining a third transition point in the quantization matrix, wherein the 

second set of values in the quantization matrix are located between the second 

transition point and the third transition point; and 

signaling the first, second, and third transition points, and the first and second 

downsampling factors in the coded bitstream. 

5. The method of claim 1, further comprising: 

predicting one of the downsampled values along a scan order in the first and 

second sets of downsampled values from a previous downsampled value along the 

scan order in the first and second sets of downsampled values, wherein downsampled 

values in the first set may be used to predict downsampled values in the second set. 

6. The method of claim 1, wherein downsampling the first set of values in the 

quantization matrix comprises averaging a first number of quantization matrix values 

in the first set of values to generate values in the first set of downsampled values, 

wherein the first number is determined from the first downsamling factor, and 

wherein downsampling the second set of values in the quantization matrix 

comprises averaging a second number of quantization matrix values in the second set 

of values to generate values in the second set of downsampled values, wherein the 

second number is determined from the second downsampling factor. 

7. The method of claim 1, further comprising: 

performing a prediction process on a block of video data to form a block of 

residual video data; 

transforming the residual video data to form a block of transform coefficients; 

quantizing values of transform coefficients in the block of transform 

coefficients according to the quantization matrix to form quantized transform 

coefficients; and 

entropy coding the quantized transform coefficients into the coded bitstream. 
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8. A method of decoding video data by hardware comprising: 

receiving a quantization matrix coded with downsampled values in a coded 

bitstream; 

determining a first upsampling factor based on a location of a first set of 

downsampled values in the quantization matrix, wherein the first set of downsampled 

values includes the value at location (0,0) of the quantization matrix; 

determining a second upsampling factor based on a location of a second set of 

downsampled values in the quantization matrix; 

upsampling the first set of downsampled values in the quantization matrix by 

the first upsampling factor to generate a first set of values; 

upsampling the second set of downsampled values in the quantization matrix 

by the second upsampling factor to generate a second set of values; and 

inverse quantizing a block of transform coefficients with the first and second 

sets of values. 

9. The method of claim 8, 

wherein the quantization matrix has a size of 16x16 or 32x32. 

10. The method of claim 8, wherein the first upsampling factor is determined to be 

1, and wherein the second upsampling factor is determined to be one of 2 and 4. 

11. The method of claim 8, further comprising: 

determining a first transition point in the quantization matrix, wherein values 

of the quantization matrix located between the first transition point and an origin of 

the quantization matrix are not downsampled; 

determining a second transition point in the quantization matrix, wherein the 

first set of downsampled values in the quantization matrix are located between the first 

transition point and the second transition point; 

determining a third transition point in the quantization matrix, wherein the 

second set of downsampled values in the quantization matrix are located between the 

second transition point and the third transition point; and 
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receiving the first, second, and third transition points, and the first and second 

downsampling factors in the coded bitstream. 

12. The method of claim 8, further comprising: 

predicting each successive one of the downsampled values along a scan order 

in the first and second sets of downsampled values from a previous downsampled 

value along the scan order in the first and second sets of downsampled values, wherein 

downsampled values in the first set may be used to predict downsampled values in the 

second set. 

13. The method of claim 8, wherein upsampling the first set of values in the 

quantization matrix comprises replicating a downsampled value in the first set of 

downsampled values for a first number of the first set of values, wherein the first 

number is determined from the first upsampling factor, and 

wherein upsampling the second set of values in the quantization matrix 

comprises replicating a downsampled value in the second set of downsampled values 

for a second number of the second set of values, wherein the second number is 

determined from the second upsampling factor. 

14. The method of claim 8, wherein different upsampling techniques are used to 

upsample the first and second set of downsampled values. 

15. The method of claim 8, wherein at least of the first and second set of values is 

upsampled using bilinear interpolation. 

16. The method of claim 8, further comprising: 

inverse transforming the inverse quantized block of transform coefficients to 

form a residual block of video data; and 

performing a prediction process on the residual block of video data to form a 

decoded block of video data. 
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17. An apparatus configured to code video data comprising: 

a memory configured to store the video data; and 

a video encoder configured to: 

determine a quantization matrix that includes a plurality of values, 

wherein the quantization matrix is used to quantize transform coefficients; 

determine a first downsampling factor based on a location of a first set 

of values in the quantization matrix, wherein the first set of values includes the 

value at location (0,0) of the quantization matrix; 

determine a second downsampling factor based on a location of a 

second set of values in the quantization matrix; 

downsample the first set of values in the quantization matrix by the 

first downsampling factor to generate a first set of downsampled values; 

downsample the second set of values in the quantization matrix by the 

second downsampling factor to generate a second set of downsampled values; 

and 

generate a coded bitstream related to the video data that includes the 

first set of downsampled values and the second set of downsampled values. 

18. The apparatus of claim 17, 

wherein the quantization matrix has a size of 16x16 or 32x32. 

19. The method of claim 17, wherein the first downsampling factor is determined 

to be 1, and wherein the second downsampling factor is determined to be one of 2 and 

4. 

20. The apparatus of claim 17, wherein the video encoder is further configured to: 

determine a first transition point in the quantization matrix, wherein values 

located between the first transition point and an origin of the quantization matrix are 

not downsampled; 

determine a second transition point in the quantization matrix, wherein the first 

set of values in the quantization matrix are located between the first transition point 

and the second transition point; 
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determine a third transition point in the quantization matrix, wherein the 

second set of values in the quantization matrix are located between the second 

transition point and the third transition point; and 

signal the first, second, and third transition points, and the first and second 

downsampling factors in the coded bitstream. 

21. The apparatus of claim 17, wherein the video encoder is further configured to: 

predict one of the downsampled values along a scan order in the first and 

second sets of downsampled values from a previous downsampled value along the 

scan order in the first and second sets of downsampled values, wherein downsampled 

values in the first set may be used to predict downsampled values in the second set. 

22. The apparatus of claim 17, wherein downsampling the first set of values in the 

quantization matrix comprises averaging a first number of quantization matrix values 

in the first set of values to generate values in the first set of downsampled values, 

wherein the first number is determined from the first downsampling factor, and 

wherein downsampling the second set of values in the quantization matrix 

comprises averaging a second number of quantization matrix values in the second set 

of values to generate values in the second set of downsampled values, wherein the 

second number is determined from the second downsamling factor. 

23. The apparatus of claim 17, wherein the video encoder is further configured to: 

perform a prediction process on a block of video data to form a block of 

residual video data; 

transform the residual video data to form a block of transform coefficients; 

quantize values of transform coefficients in the block of transform coefficients 

according to the quantization matrix to form quantized transform coefficients; and 

entropy code the quantized transform coefficients into the coded bitstream. 

24. An apparatus configured to decode video data comprising: 

a memory configured to store the video data; and 

a video decoder configured to: 
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receive a quantization matrix coded with downsampled values in a 

coded bitstream of the video data; 

determine a first upsampling factor based on a location of a first set of 

downsampled values in the quantization matrix, wherein the first set of 

downsampled values includes the value at location (0,0) of the quantization 

matrix; 

determine a second upsampling factor based on a location of a second 

set of downsampled values in the quantization matrix; 

upsample the first set of downsampled values in the quantization 

matrix by the first upsampling factor to generate a first set of values; 

upsample the second set of downsampled values in the quantization 

matrix by the second upsampling factor to generate a second set of values; and 

inverse quantize a block of transform coefficients with the first and 

second sets of values. 

25. The apparatus of claim 24, 

wherein the quantization matrix has a size of 16x16 or 32x32. 

26. The method of claim 24, wherein the first upsampling factor is determined to 

be 1, and wherein the second upsampling factor is determined to be one of 2 and 4. 

27. The apparatus of claim 24, wherein the video decoder is further configured to: 

determine a first transition point in the quantization matrix, wherein values of 

the quantization matrix located between the first transition point and an origin of the 

quantization matrix are not downsampled; 

determine a second transition point in the quantization matrix, wherein the first 

set of downsampled values in the quantization matrix are located between the first 

transition point and the second transition point; 

determine a third transition point in the quantization matrix, wherein the 

second set of downsampled values in the quantization matrix are located between the 

second transition point and the third transition point; and 
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receive the first, second, and third transition points, and the first and second 

downsampling factors in the coded bitstream. 

28. The apparatus of claim 24, wherein the video decoder is further configured to: 

predict each successive one of the downsampled values along a scan order in 

the first and second sets of downsampled values from a previous downsampled value 

along the scan order in the first and second sets of downsampled values, wherein 

downsampled values in the first set may be used to predict downsampled values in the 

second set. 

29. The apparatus of claim 24, wherein upsampling the first set of values in the 

quantization matrix comprises replicating a downsampled value in the first set of 

downsampled values for a first number of the first set of values, wherein the first 

number is determined from the first upsampling factor, and 

wherein upsampling the second set of values in the quantization matrix 

comprises replicating a downsampled value in the second set of downsampled values 

for a second number of the second set of values, wherein the second number is 

determined from the second upsampling factor. 

30. The apparatus of claim 24, wherein different upsampling techniques are used 

to upsample the first and second set of downsampled values. 

31. The apparatus of claim 24, wherein at least of the first and second set of values 

is upsampled using bilinear interpolation. 

32. The apparatus of claim 24, wherein the video decoder is further configured to: 

inverse transform the inverse quantized block of transform coefficients to form 

a residual block of video data; and 

perform a prediction process on the residual block of video data to form a 

decoded block of video data. 
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33. An apparatus configured to encode video data comprising: 

means for determining a quantization matrix that includes a plurality of values, 

wherein the quantization matrix is used to quantize transform coefficients; 

means for determining a first downsampling factor based on a location of a 

first set of values in the quantization matrix, wherein the first set of values includes the 

value at location (0,0) of the quantization matrix; 

means for determining a second downsampling factor based on a location of a 

second set of values in the quantization matrix; 

means for downsampling the first set of values in the quantization matrix by 

the first downsampling factor to generate a first set of downsampled values; 

means for downsampling the second set of values in the quantization matrix by 

the second downsampling factor to generate a second set of downsampled values; and 

means for generating a coded bitstream that includes the first set of 

downsampled values and the second set of downsampled values. 

34. An apparatus configured to decode video data comprising: 

means for receiving a quantization matrix coded with downsampled values in a 

coded bitstream; 

means for determining a first upsampling factor based on a location of a first 

set of downsampled values in the quantization matrix, wherein the first set of 

downsampled values includes the value at location (0,0) of the quantization matrix; 

means for determining a second upsampling factor based on a location of a 

second set of downsampled values in the quantization matrix; 

means for upsampling the first set of downsampled values in the quantization 

matrix by the first upsampling factor to generate a first set of values; 

means for upsampling the second set of downsampled values in the 

quantization matrix by the second upsampling factor to generate a second set of 

values; and 

means for inverse quantizing a block of transform coefficients with the first 

and second sets of values. 
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35. A computer-readable storage medium storing instructions that, when executed, 

cause one or more processors of a device configured to encode video data to: 

determine a quantization matrix that includes a plurality of values, wherein the 

quantization matrix is used to quantize transform coefficients; 

determine a first downsampling factor based on a location of a first set of 

values in the quantization matrix, wherein the first set of values includes the value at 

location (0,0) of the quantization matrix; 

determine a second downsampling factor based on a location of a second set of 

values in the quantization matrix; 

downsample the first set of values in the quantization matrix by the first 

downsampling factor to generate a first set of downsampled values; 

downsample the second set of values in the quantization matrix by the second 

downsampling factor to generate a second set of downsampled values; and 

generate a coded bitstream that includes the first set of downsampled values 

and the second set of downsampled values. 

36. A computer-readable storage medium storing instructions that, when executed, 

cause one or more processors of a device configured to decode video data to: 

receive a quantization matrix coded with downsampled values in a coded 

bitstream; 

determine a first upsampling factor based on a location of a first set of 

downsampled values in the quantization matrix, wherein the first set of downsampled 

values includes the value at location (0,0) of the quantization matrix; 

determine a second upsampling factor based on a location of a second set of 

downsampled values in the quantization matrix; 

upsample the first set of downsampled values in the quantization matrix by the 

first upsampling factor to generate a first set of values; 

upsample the second set of downsampled values in the quantization matrix by 

the second upsampling factor to generate a second set of values; and 

inverse quantize a block of transform coefficients with the first and second sets 

of values. 


