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Adaptive Combination of Intra/Inter Predictions in JM KTA Software
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Abstract

We propose an adaptive combination scheme of intra and inter prediction modes, where uni-directional intra prediction,
bi-directional intra prediction, and inter prediction method are adaptively selected in an EMB (extended macro block). For each
EMB, after all inter blocks have been encoded and decoded, the reconstructed blocks are used as reference data for bi-directional
intra prediction of other blocks. Whereas conventional intra coding scheme does not use the right and below side pixels of the
current block as reference data, the proposed method uses those for bi-directional intra prediction mode. In this paper, we propose
three advanced techniques; (a) filter design for bi-directional prediction, (b) adaptive coding order scheme which increases the
chance to use the bi-directional intra prediction mode, (c) modification of syntax to represent coding order. The information for the
coding order is informed to the decoder by using the modified syntax structure without adding any additional flag. The simulation
results show that the proposed scheme reduces the BD-Rate by 0.5%, on average, compared to KTA.

Keyword: H.264/AVC, KTA, Intra/Inter prediction, Extended macroblock, Bi-Intra prediction
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wy=(D+ 2% B)+ M), w, =(L+(2* )+ Q)

((4*w,)+(1*w,)+10)

pred[0,3]= 20
~ (Brw,)+(2%w,)+10)
predl1,2] = 20 )]
((2*w,)+(3*w,)+10)
pred[2,1] = 20
((1*w,)+(4*w,)+10)
pred[3,0]=

20
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Table 1. Condition set for computer simulations

GOP #= Hierarchical B
Profile High profile
M= oj32 25 37| 32x32

| Slice : 22, 27, 32, 37
P Slice : 23, 28, 33, 38
B Slice : 24, 29, 34, 39

oixst TR0

2= 2xs| gy I SNz I=
55 gako| 5 150%t
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1. 253 4sH(n 3 clZS Y5 Ho) AZ A FL Fol
o 3 29} 3004 Q) & 5 Qo] BE GalA A
LI R 14
Aokshe tarelZe) 452 BD-Rate!™ %kg olgatel  gol HERan gloml 531 720p 2719) “City” B39
T 229 KTASH Hlwsglth. Ajksh= W AR 713 2o 4%2 1Ok 9de] 77} AR FA3} 3}
W 712 ek QED oj=mal ope i AEY gugs} JPT% SlEz} MY H|8o] ol B, ol
dE% $YEn, 7|2 Qe o3 Bo A U AY Aok s we] Aso] 23 o Zrlshe AL & % gl
I 2. Mokst gl A5 Zn} (HD, 720p)
Table 2. Simulation results (HD,720p)
) KTA 27 Proposed
Size Sequence QP (I/P/B) - - BDPSNR BDRATE
Bitrate(Kbps) PSNR (Y) Bitrate(Kbps) PSNR (Y)
37/38/39 1167478 33.18 1168677 33.19 0.019631 -0.51324
32/33/34 2324717 36.03 2323049 36.06
Kimono
27/28/29 4625829 38.87 4626910 38.88
22/23/24 9032299 41.18 9041745 41.20
37/38/39 932869 31.27 933733 31.27 0.020264 -0.64178
32/33/34 2077934 33.77 2060682 33.79
ParkScene
27/28/29 4731950 36.41 4733203 36.42
22/23/24 10944635 39.03 10950660 39.04
37/38/39 2385306 31.27 2362604 31.27 0.016395 -0.56404
HD 32/33/34 4835559 33.63 4841176 33.64
Cactus
1920%1080 27/28/29 10540376 35.92 10540596 35.94
22/23/24 27997780 37.88 27981282 37.90
37/38/39 2362653 33.15 2359445 33.17 0.017595 -0.51897
32/33/34 4288049 35.46 4294841 35.48
BasketballDrive
27/28/29 8539551 37.56 8534539 37.58
22/23/24 20250122 39.29 20270122 39.29
37/38/39 1855102 30.10 1911017 30.10 0.007891 -0.40955
32/33/34 4491243 32.19 4547412 32.21
BQTerrace 27/28/29 13461424 34.42 13416196 34.44
22/23/24 50166084 37.34 50156356 37.36
37/38/39 362049 30.51 371152 30.50 0.018094 -0.67369
32/33/34 761002 33.09 768204 33.13
City 27/28/29 1811305 35.50 1809193 35.55
720p 22/23/24 5662147 38.17 5649365 38.21
1280x720
37/38/39 752914 30.67 731877 30.68 0.019227 -0.51717
32/33/34 1499720 33.41 1495465 33.41
Nights 27/28/29 3228257 36.22 3226315 36.22
22/23/24 7572660 39.21 7575901 39.22
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I 3. MQksh ghol 4B Ant (WVGA, WQVGA)
Table 3. Simulation results (WVGA, WQVGA)

KTA 27 Proposed
ap Bitrat Bitrat
Size Sequence IIP/B lrate lrate BDPSNR BDRATE
q (I1P/B) (Kbps) PSNR (Y) (Kbps) PSNR (Y)
37/38/39 691545 30.72 689342 30.73 0.019682 -0.48296
32/33/34 1341480 33.24 1341195 33.25
BasketballDrill
27/28/29 2775392 36.12 2780871 36.14
22/23/24 5660822 39.19 5683474 39.24
37/38/39 1022426 29.57 1012622 29.55 0.021893 -0.50057
BVl 32/33/34 2023766 32.46 2013671 3245
a
27/28/29 4037714 3556 4011530 35.56
WVGA 22/23/24 7986523 38.58 7960219 38.59
832x480 37/38/39 1294997 26.38 1294806 26.43 0.029248 -0.63897
32/33/34 3041901 29.16 3036181 29.20
PartyScene
27/28/29 6743069 32,55 6745803 32.56
22/23/24 13985830 36.48 14009638 36.48
37/38/39 850277 28.08 857718 28.08 0.015817 -0.32506
32/33/34 1863113 30.98 1869129 30.98
RaceHorses
27/28/29 3920058 34.29 3920040 34.31
22/23/24 8075129 37.97 8076348 38.13
37/38/39 218322 30.22 218545 30.22 0.011983 -0.27289
32/33/34 436554 33.10 435942 33.11
BasketballPass
27/28/29 880460 36.39 877190 36.40
22/23/24 1661880 39.89 1668485 39.89
37/38/39 217396 26.51 218155 26.52 0.016174 -0.39694
32/33/34 520238 29.15 518673 29.16
BQSquare
27/28/29 1312562 32.62 1314310 32.64
WQVGA 22/23/24 3185208 36.87 3183628 36.88
416x240 37/38/39 183835 28.05 182055 28.05 0.01311 -0.37023
32/33/34 411197 30.58 409906 30.59
BlowingBubbles
27/28/29 950701 33.55 950123 33.55
22/23/24 2173190 36.99 2174026 36.99
37/38/39 216751 27.94 218304 27.96 0.007706 -0.17094
32/33/34 459976 30.70 461970 30.72
RaceHorses
27/28/29 975857 34.15 975057 34.16
22/23/24 1881363 37.82 1882984 37.86
2. ddkek olEEL ol ME] HIg Soll tisiA, QIES B QIE WAz E59 Ad H&S
Hwska itk 71E HES ARSSIAS e Ee 93l
* 4= 7)1E I JE o F WS AL F19E A A QlE] mjaZ BEo] Melgo] oF 90% AT QE
o} Algkele P Qe oS WS AHANL W g mjaz 2oz AYHE A Ho) gEHor 292
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E 4. CIE2} Y 0lFf 32 =5 ME H|E (KTA vs the proposed scheme)
Table 4. Percentage of Inter/Intra MBs (KTA vs the proposed scheme)

Size Sequence KTA 2.7(%) Proposed(%)

Inter MB Intra MB Inter MB Intra MB Bi-Intra MB

92.91 7.09 90.04 3.55 6.40

91.67 8.33 88.28 443 7.29

Kimono 90.31 9.69 86.85 5.07 8.08

87.86 12.14 83.31 7.06 9.63

91.70 8.30 85.88 6.26 7.86

90.67 9.33 87.02 5.17 7.81

ParkScene 89.97 10.03 86.77 5.22 8.02

88.53 11.47 83.15 6.30 10.54

91.18 8.82 89.02 5.01 5.96

HD 90.27 9.73 87.66 543 6.91

1920%1080 Cactus 89.30 10.70 85.96 6.16 7.89

88.96 11.04 81.58 8.33 10.11

88.98 11.02 86.24 5.51 8.25

86.80 13.20 84.19 5.72 10.09

BasketballDrive 84.58 15.42 81.34 6.88 11.78

81.77 18.23 76.12 9.42 14.50

92.27 7.73 91.81 3.09 5.14

91.37 8.63 91.46 3.21 5.33

BQTerrace 90.78 9.22 85.23 6.14 8.63

89.23 10.77 84.27 7.18 8.55

91.95 8.05 89.65 3.32 7.04

90.35 9.65 87.75 3.80 8.46

BasketballDrill 90.56 9.44 86.52 4.34 9.14

89.57 10.43 85.17 5.28 9.55

94.00 6.00 90.84 2.90 6.25

93.26 6.74 89.50 4.03 6.47

BQMall 92.79 7.21 88.37 4.98 6.70

WVGA 92.22 7.78 86.30 6.81 6.94

832x480 93.04 6.96 91.73 2.78 5.50

91.26 8.74 89.15 4.09 6.76

PartyScene 90.03 9.97 86.17 6.16 7.67

89.03 10.97 82.81 8.08 9.1

90.16 9.84 89.65 3.32 7.04

89.46 10.54 87.75 3.80 8.46

RaceHorses 89.31 10.69 86.52 4.34 9.14

89.03 10.97 85.17 5.28 9.55

92.65 7.35 91.74 2.76 5.50

91.09 8.91 89.70 3.68 6.62

BasketballPass 90.40 9.60 88.11 4.85 7.04

89.91 10.09 86.93 5.85 7.21

96.49 3.51 95.60 1.50 2.90

96.20 3.80 94.57 2.03 3.40

BQSquare 95.81 419 93.01 3.39 3.59

WQVGA 95.51 4.49 89.84 3.85 6.31

416%240 96.33 3.67 95.60 1.50 2.90

96.03 3.97 94.57 2.03 3.40

B|0wingBubbles 95.65 4.35 93.01 3.39 3.59

95.34 4.66 89.84 3.85 6.31

91.80 8.20 91.74 2.76 5.50

91.09 8.91 89.70 3.68 6.62

RaceHorses 90.40 9.60 88.11 4.85 7.04

90.00 10.00 86.93 5.85 7.21
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Inter coding
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Fig. 14. Comparison between modes of KTA and the proposed
scheme

5. Hokel= 2ol o3 3 C|2H S&T H|uw (KTA vs the proposed scheme)
Table 5. Comparison between complexities of KTA and the proposed scheme

Size Sequence QP (I/P/B) Encoder Decoder
37/38/39 578 104
32/33/34 572 106
Class B Kimono
27/28/29 580 108
22/23/24 593 112
37/38/39 589 103
32/33/34 526 105
Class C BasketballDrill
27/28/29 619 107
22/23/24 666 110
37/38/39 547 103
32/33/34 568 104
Class D BasketballPass
27/28/29 579 106
22/23/24 650 109
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