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Fast Decision Algorithm of Inter-Frame Mode Using
Double Methods for High Efficient Video Coding

LUO Zhiwei, FENG Gui

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: In order to reduce coding complexity, we proposed inter-frame fast decision algorithm for coding u-
nit (CU) and prediction unit (PU). Firstly, using three spatially adjacent coding block depth information of
the current coding block to skip certain CU encoding mode detection. Then. using the texture information of
the residual block after performed the Inter_2N X 2N mode to skip certain PU encoding mode detection. Ex-
perimental results show that the algorithm can save coding time 45. 03% , while 1. 49% of the loss of BD-BR
(bjontegaard delta bit rate). The algorithm proposed can also largely save coding time, and rate-distortion per-
formance loss is negligible.
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Fig.1 HEVC quadtree recursive partitioning structure

and prediction mode in each depth

Tab. 1 Hit-rates of using adjacent LCU depth information for prediction of current LCU depth %

741 ﬁﬁﬁ%ﬂﬁ%ﬁ% Depth Depth 4] ﬁﬁﬁﬁﬁ%*ﬂﬁ%ﬁ% Depth Depth
HEEi g el 0~2 1~3 t I A AR 3 0~2 1~3
BasketballDrill 86. 1 100 80. 3 Johnny 86.9 100 68.8
BasketballPass 73.2 100 55.6 Kimonol 69. 4 100 71.7
BlowingBubbles 74.9 100 96. 4 Cactus 82.6 100 80. 6
PartyScene 83.8 100 75.6 Traffic 87.9 100 75.6

FourPeople 86.7 100 64.8
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Fig. 2 Distribution of unsmooth VB in residual block
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Tab. 2 Hit-rates of strategy 1 and 2 %
J¥ 51 (g D R 2) J¥ 51 R D (R g 2)
BasketballDrill 99. 4 60.7 Johnny 99.6 40.0
BasketballPass 99.6 60. 3 Kimonol 99. 2 53.4
BlowingBubbles 98.8 46.9 Cactus 99.5 46. 2
PartyScene 98. 6 49.8 Traffic 99.3 50.6
FourPeople 99.7 46. 2
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Fig. 3 Flow diagram of total algorithms
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Tab. 3 Result comparison between proposed algorithm and literature [7],[ 8]

X 100%. (3)

SCHk L7 1B 3% SCHik[ 8B R E
251 731 BD-BR BD-BR BD-BR
BD-BR/% AT/% AT BD-BR/% AT/% AT BD-BR/% AT/% AT
Traffic 2.05  43.2 1.75 2,03 56.13  3.62 1.30 5181 2.50
Class A opleOnStreet 224 42.5 5. 27 .24 44.44  2.79 1,52 38.05  3.99
Kimonol - - - 2.00  56.13  3.63 115 40.95  2.80
ParkScene — — — 1,46 47.28  3.09 1.25  47.62  2.60
Class B Cactus 2.98  40.2 7.41 1,77 48.44  3.65 1.29  45.47  2.85
BQTerrace — — — 2.1 45.07  4.66 0.81 47.98  1.70
BasketballDrive ~ 2.35 42,4 5. 54 2.21  50.96 434 1,62  46.78  3.40
RaceHorsesC — — — — — — 2. 44 36. 83 6.62
o BQMall 1.98  37.2 5.31 1.58  45.96  3.44 2.37  42.67  5.57
Class C h riyScenc — — — 1.3 36.63  3.55 1,72 37.54  4.58
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RaceHorses .13 36.5 3.09 121 33.37  3.72 2.24  33.75  6.66
e, | BQSauare lLod 37.4  2.78  0.84 30.67  2.74 1.29  40.06  3.22
BlowingBubbles ~ — — — 0.89  28.82  3.09 1.67 3461  4.85
BasketballPass — — — 1.19 36.63 3.25 1.71 44,52 3. 86
FourPeople 2.07  39.8 5. 20 2.83  66.35 4,27 0.64 5810 110
Class E Johnny 1,95  39.1 4. 99 2.48  70.93  3.50 1,32 60.84  2.17
KristenAndSara — — — 2.29 68. 23 3.35 1.12 59. 94 1.86
Eany 197 39.5 4,98 1.98  51.45  3.85 1,49 45.03  3.31
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Fig. 4 Rate-distortion curves of BQTerrace and RaceHorsesC
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