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Background

J Current HM

¢ Intra prediction mode dependent
DCT/DST is used for:

> 4x4 Luma transform blocks

+* Not applied to 4x4 chroma blocks.

Table 8-11 — Specification of horizTrType and vertTrType.

mIntraPredMode-| 0| 1o 20| 30| do| 50| 6| 7o 80| 9| 100 11o| 12¢| 134| 14¢| 150 160 17f

m vertTrTwpe- | 1o 0of 0] Oc| 0o 0| Ocf Qe 0| 0o Ocf 1o| lo| lo| 1o 1of 1o| 1u

@ horizTrTypes | 1o 0o 1o 1| Lof 1| 1o 1of 1o| Lo 1o lo| Lo| lo| Lo 1of 1of 1af
=IntraPredMode.| 18| 19| 20:| 21| 220| 230| 240 254 260 27| 28¢| 29:| 30| 31| 32:| 33.| 34
= vertTrType: 1 1o 1 1 1] 1 lo| 1o 1of 1o 1o| 1of 1o 1o| 1o] 1o 1s
= horizTrType. o 1o] 10| lo| 1o lof 1o| 1ef Qo Oaf Oc| Oo| 0o| OQo| Osf 0o Oaf

yes

Luma ?

yes

no

Mode =
IntraPredMode

Mode >=2 &&
Mode <=10

HOR = DST
VER =DCT

IMode | |

(Mode >=11 &&

Mode <=25
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HOR =DST
VER = DST

Mode >=26 &&
Mode <=34

A 4

HOR =DCT
VER = DST

HOR =DCT
VER =DCT
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Proposal 1

U Apply DCT/DST to Chroma EM modes

Table 8-11 — Specification of horizTrType and vertTrType.

intra_chroma IntraPredM ode] xB ][ yB ] = HntraPredModes | 0-| 15| 26| 30| 45| 52| 62| 7o| 8| 9¢| 100| 11| 126] 134 144] 15:| 16:| 174
predmode | O | 26 | 10 | 1 | X(0<=X<35) b vertTrType: | 1o| 0. 0. 0. 0o 0. 0o 0] 0o 0 00| 1| 1] 1] 1] 1o] 1] 1}
0 34 0 0 0 O(Planar) = horizTrType. lo| 0s| 16| 1o| 10| 1o]| 1o| 1o 1of 1o| 1| 1o 1o lo| 1le| lo| 1le| 1lof
1 26 | 34 | 26 | 26 26 (Vert.) EM
2 10 | 10 | 34 | 10 10 (Hor.)
3 1 1 1 34 1(DQ) mIintraPredMode:| 18:| 19: 20:| 21s| 22| 23.| 240| 25 260| 27:| 28+ 29| 30.| 31+| 32| 33.| 34| 35|
4 IMITtm v T Lm LM LM W vertTuiTypes | 1o| Lo| 1o| 1o Lo| 1| Lo To| 1| 1o Lo| Tof 1of 1o| Lo| 16| 10| 0o}
5 0 26 10 1 X DM m horizTrTypes | 1o| Io| 1o| 1o 1o| 10| 1o 10| 0o] 0| 0of 0of 0of 0| 0o] 0-] 0. 0o |
yes Intra && no
trafoSize ==
no yes
Luma ? > DM ?
ves no l
Mode = Mode =
IntraPredMode IntraPredModeC
) 4

|
Mode >=2 &8 'Mode | |

Mode <=10 Mode <=25

(Mode >=11 &&

HOR = DST HOR = DST
VER = DCT VER = DST
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Mode >=26 &&
Mode <=34

v

HOR =DCT
VER = DST

HOR =DCT
VER =DCT




Proposal 2

U Apply DCT/DST to Chroma LM mode

Table 8-11 — Specification of horizTrType and vertTrType.

intra_chroma IntraPredMode] xB ][ yB ] = IntraPredMode-| 0o 1| 20| 3| 40| 55| 6o 7:| 8| 95| 10s| 11| 12:] 134 14:] 154 164 17|
_pred mode | O [ 26 | 10 | 1 | X(0<=X<35) o vertTiType: | 10| 0. oo o[ o] ool o o] o] oo ] ] ] L] L] ] 1o}
0 34 0 0 0 0 (Planar) b norieTrTypes | 1+ 0 L 1] & & L] L] 0] ] o] o] ] ] ] ] ] ok
1 26 34 26 26 26 (Vert.
2 10 10 34 10 10((H )) EM
3 1 1 1 o 1 D?:r. = IntraPredMode.| 18| 19-| 20.| 21.| 22:| 23.| 24| 25.| 26| 27.| 28| 29:| 30 31| 32| 33.] 34.
(DC) o vertTeTypes | Lo| lo| 1o 1o| Lof Lof 1o] Tof 1of Lof Lo| 1o| 1o 1| 1o] 10| 10}
4 LM | LM | LM | LM LM LM .
5 0 26 10 1 X DM = horizTrType: | 1o| 1| 1o lof 1o} lof 1of 1o Qof Os| Qo] 0o Qo 0o Oof 0| 0~
yes Intra && no
trafoSize ==
no
Luma or LM ?
yes
Mode =
IntraPredMode
_ IMode | | —
e 268 i ot 25
Mode <=25
\ 4
HOR = DST HOR = DST HOR =DCT HOR =DCT
VER =DCT VER = DST VER = DST VER =DCT
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Proposal 3

U Apply DCT/DST to Chroma EM and LM modes

Table 8-11 — Specification of horizT1Type and vertTrType.

intra_chroma IntraPredMode] xB ][ yB | esintraPreaMiode.| 0. 1:] 2] 3. 4] 5.] 6] 7.] & 9. 10.] 1. 12.] 13.] 14 15.] 16 17.}
Jaredomode 3(1 206 ](';) é X((())?I;I;(n:r)%) = vertTrType. 1o 02 0of 0o 0of 00| 0o 0o 0o 00| 0| lof lo| 1o| lo| lof lo| lof
1 6 4 6 6 26 (Vert) o horizTrTypes | 1o| 0of 1o| 1of 1of 1of 1o| 1of 1of 1o 10| 10| 1o| 1o| Lo Lo 1of 1of
: EM
2 10 10 34 10 10 (Hor.)
3 1 1 1 34 1(DC) slintraPredMode:| 18:| 19: 20.| 21.| 22: 23. 24.| 25.] 26.] 27.] 28| 29| 30-| 31| 32.| 33.| 34.f
4 LM | LM | LM | LM LM LM o vertTrTypes | 1o| 1o| 10| 10| 1o| 1o| 1of 1o| 1o| 10| 10| 1o| 1o 1o 1of 1of 1o}
5 0 26 10 1 X DM * horizTrTypes | 1o| 1o| 1o| 1o| 1of 1| 1| 10| 0o] 00| 04| 0<| 0o Oof 0| 0-f 0.
yes Intra && no
trafoSize ==
no yes
Luma or LM ? > DM ?
yes no l
Mode = Mode =
IntraPredMode IntraPredModeC
)4
Mode >=2 && (Motlo st 84 Mode >=26 &&
Mode <=10 Mode <=25 Mode <=34
v
HOR = DST HOR = DST HOR =DCT HOR =DCT
VER =DCT VER = DST VER = DST VER =DCT
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Results & Conclusion

3 All Intra Mai All'l HE1

O Experimental Results P”(’Eﬁ,f‘;" L[ A e ] ntrS 0 ]
oo : JOgE Class A 00%  -0.7% 07% | 00%  -0.3%  -05%
* Consistent Chroma gain is observed Class B 01%  -11%  -12% | 00% -0.6%  -0.6%
over all cases Class C 00% -16% -19% | 00%  -09%  -1.0%
. _ Class D 00%  -19%  -22% | 00%  -12%  -16%
e Comparlson between Proposa] 1and 3 [classE 0.0%  -13%  -17% | -01%  -02% _ -0.9%
Overall 00%  1.3%  15% | 00%  -0.7% _ -0.9%
» Proposal 1 shows 0.2% larger average 0.0% -1.3% -15% | 00% -07% -09%
: Class F 00% _ 1.0% _ 1.2% | 00% _ -06% _ -0.8%
chroma gain @HE10 Enc Tmel oo% 0 104% 0

» Proposal 3 shows 0.1% larger luma Dec Time(%) 100% 100%

gain for class C and D @HE10 Proposal 2 Al Intra Main Al Intra HE10
: (LM) Y u Y, Y U Y,

¢ Results confirmed by Samsung Ciass A R X T
Class B 00%  -02%  -0.1%
UCTVC'IO444) o|2§§ c 01%  00%  04%
Class D ) 01%  -04%  -0.3%
Class E Identical to the Anchor 0.0% -0.2% -0.3%
Overall 00%  -02%  02%
0.0% -0.2% -0.2%
Class F 00% __ 02% _ 03%

Enc Time[%] 99%

Dec Time[%)] 101%

. Proposal 3 All Intra Main All Intra HE10
[ Conclusion (EM+LM) | ¥ U v Y y v

. _ Class A 00%  -03%  -05%
¢ Recommend adopting Proposal 1 or 3 Class 8 00% 0% 05%
. . ass -U.1% -U.9% -U.0%
into the next version of the HM. Class D dentical fo P | 0% % a3
Class E entical to Froposa 0.1%  -02% __ -0.9%
Overall 0.0% -0.5% -0.7%
0.0% -0.5% -0.7%
ClassF 01% _ -02% __-0.4%

Enc Time[%] 100%

Dec Time[%] 100%
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Combination with 10103

(1 Combined Experiment

% JCTVC-10415 Mode dependent DCT/DST for Chroma

» Proposal 1 (EM)
» Proposal 3 (EM+LM)

¢ JCTVC-10103 Mode dependent coefficient scanning for Chroma

(] Results

¢ 0.1% additive gain is observed
in both cases.

s “Proposal 1 +10103” provides
0.2% more chroma gain @HE10

*» “Proposal 3 +10103” provides
0.1% more luma gain @HE10

(J Conclusion

¢ Recommend adopting
“Proposal 3 +10103”
for the next version of HM.
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Pr oposal 1 All Intra Main All Intra HE10
+ 10103 Y U V Y U V
Class A 0.0% -0.7% -0.7% 0.0% -0.5% -0.5%
Class B 0.1% -1.1% -1.2% 0.0% -0.7% -0.8%
Class C 0.0% -1.6% -1.9% 0.0% -1.0% -1.2%
Class D 0.0% -1.9% -2.2% 0.0% -1.4% -1.7%
Class E 0.0% -1.3% -1.7% 0.0% -0.2% -0.9%
Overall 0.0% -1.3% -1.5% 0.0% -0.8% -1.0%
0.0% -1.3% -1.5% 0.0% -0.8% -1.0%
Class F 0.0% -1.0% -1.2% -0.1% -0.9% -0.9%
Enc Time[%] 96% 99%
Dec Time[%] 100% #NUM!
Pr oposal 3 All Intra Main All Intra HE10
+ 10103 Y U V Y U V
Class A 0.0% -0.3% -0.5%
Class B 0.0% -0.6% -0.6%
Class C -0.1% -0.6% -0.6%
Class D Identical to Proposal1 + -0.1% -1.2% -1.4%
Class E 10103 -0.1% -0.2% -0.9%
Overall -0.1% -0.6% -0.8%
-0.1% -0.6% -0.8%
Class F -0.1% -0.3% -0.4%
Enc Time[%] 100%
Dec Time[%] #NUM!
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Thank You Very Much !
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