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Fast CU Size and PU Mode Decision Algorithm
for HEVC Inter Coding

WU Liangdi, FENG Gui

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

Abstract; To reduce the inter encoding complexity in high efficiency video coding (HEVC), we proposed an
algorithm which include fast code unit (CU) size and prediction unit (PU) mode decision. Firstly, CU split is
early terminated by skip and average motion vector. Then, skip PU mode with small probability based on sta-
tistical threshold. The proposed algorithm can yield an average time saving of 42. 2% and 36. 3% only with av-
erage 0. 624 % and 0. 264 % BDBR (bjentegaard delta bitrate) losses for various test sequences under random
access (RA) and low delay (LLD) conditions, respectively. The experimental results showed that CU size and
PU mode decision algorithm accurately decides the best CU size or PU mode and effectively improves the effi-
ciency of HEVC coding when the encoding quality is invariant.
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Fig. 1 Example of CU, PU and TU partitions
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Tab. 3 Accuracy of early termination CU split by SKIP and m %
91 !
QP=20 QP=25 QP=30 QP=35 QP=140 - HE
Traffic 92.4 96. 4 97.9 98. 8 99.4 97.0
Kimono 95.9 97.2 98.1 98.7 99.0 97.8
ParkScene 91.3 94.7 96.7 98.0 98.8 95.9
PeopleOnStreet 84. 3 87.8 91.7 94.7 96.9 91.1
RaceHorsesC 83.0 87.6 91.7 94.7 96.9 90. 8
BasketballPass 92.4 94. 4 96. 1 97.7 98.8 95.9
SEH{E 89.9 93.0 95. 4 97.1 98.3 94.7
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Fig. 3 RD-Cost distributions in optima
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1 252 « exp(0.089 42QP) —1 719, Depth = 0,
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8.91 « exp(0. 296 3QP) 4 850. 6, Depth = 2.
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Tab. 4 Best PU mode hit ratio under preset thresholds %
91 2
QP=20 QP=25 QP=30 QP=35 QP=10 1

Traffic 89.3 96. 4 98.2 98.9 99.3 96. 4
Kimono 69.4 85.0 90. 6 93.3 95.3 86.7
ParkScene 89.5 97.1 98. 3 98.7 99.1 96.5
PeopleOnStreet 71.9 91.9 96. 2 97.2 97.6 91.0
RaceHorsesC 95.4 98.2 99.0 99. 3 99.6 98.3
BasketballPass 70. 4 84.9 91.9 94. 6 96. 4 87.7
I 81.0 92.3 95.7 97.0 97.9 92.8
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Fig. 4 Flowchart of overall process

Tab.5 Performance comparison between algorithm of this paper and reference [ 6] %
i e & 7 5\ RA LD
- e g RIS SCHk 6 1488 H i B ik g RN SCHk 6 148 H i B ik
7
-~ BDBR/% TS/ % BDBR/% TS/ % BDBR/% TS/ % BDBR/% TS/ %
Traffic 0. 639 —54.4 1. 059 —60.5 0. 456 —47.7 1.015 —54.7
Class A 1
WQXGA Pes"p eOng75  —94.3  0.228  —42.5  0.301  —22.1  0.477  —32.5
treet
Kimono 0. 686 —39.8 1,013 —47.3 0.335 —35.6 0. 898 —38.0
Clace B ParkScene 0.796 —48.3 0.972 —45.2 0. 430 —39.4 0. 893 —40.5
ass
1 080 pix Cactus 0. 849 —42.9 1. 054 —42.1 0.416 —36.3 0.596 —43.5
Bai“)k?tba“ 0.361  —39.3  1.025  —41.8  0.219  —35.1  0.844  —42.3
rive
ABQTerrace 0. 872 —52.2 1.168 —49.7 0. 382 —45.5 1.337 —42.7
Ba%}iﬂ“a“ 0.341 —35.9 2.133 —39.8 0. 045 —31.3 1.912 —44.0
Class C o - ) . . oy
WG BQMall 0. 822 34.3 1.652 40.0 0. 362 30. 1 2.023 43.5
PartyScene 70, —30.7 1.164 —45. 8 0.247 —19.2 1.029 —40.0
Race
HorsesC 0.504 —21.4 1.826 —38.5 0.169 —19.7 1.010 —34.1
Ba%‘e“?a” 0. 651 —38.2 1.812 —28.9 0.143 —33.9 1.525 —35.4
ass
Class D BQSquare 0.501 —43. 4 0. 464 —34.4 0.092 —26.2 0.467 —36.0
WQVGA
owing 0. 865 —30.0 1.375 —33.7 0. 356 —21.0 2. 263 —39.7
Bubbles
RaceHorses 0.772 —16.5 1. 849 —24.4 0.213 —14.5 0.723 —30.8
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Continue table %
i i e 7 2K RA LD

o e Rk SCHRL6 42 Y 5k Rk SCHRL6 42 Ay 5k

- BDBR/% TS/% BDBR/% TS/% BDBR/% TS/% BDBR/% TS/%

FourPeople 0.249 —67.8 1. 495 —66.3 0.121 —63.5 1.104 —64.0

Class E Johnny 0.300  —70.6  0.912  —67.8  0.286  —66.6  1.329  —66.9
720 pix .

Kristenfind o 436 —69.7 1346 —62.5  0.185  —65.4 1488  —60.9

SEH 0.624 —42.2 1.252 —45.1 0. 264 —36.3 1.162 —43.9
4 LRIF
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BEECRIBk it AMP #2550 1 Bt 2 5 5505 £ 77 A= 0. 624 20 BDBR #5128 19 1% B0 » BB A AL A T A%
G B SR . T3 AN AR — SR A BT 4R A B TAE A MF SCBE. T — 2P BT R E R R R S Al
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