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Abstract: To reduce the computational complexity of the emerging High Efficiency Video Coding
(HEVC), a novel fast coding algorithm based on quad-tree type analysis and Coding Unit (CU) prun-
ing was proposed. First,the CU Depth Range (DR) of an encoded Largest CU (LLCU) was determined
by analyzing its quad-tree type. Then, the DR of the current LCU was predicted based on those of
neighboring LLCUs and the co-located .LCUs in the previously coded reference frame which was before
or after current frame. The CU depth range of the current LCU could be determined based on the pre-

dicted DR. The proposed method also took advantage of Bayesian decision to obtain thresholds, by
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which early CU pruning could be determined. Experimental results show that the proposed method re-

duces encoding time by 41. 55% on average in a random access case. Compared with the original HEVC
encoding scheme, Bjontegaard delta bitrate (BDBR) increment is 1. 94 % and BD-PSNR loss is 0. 06
dB. Compared with Shen’s algorithm, it saves 12% encoding time with a BDBR increment of 1. 09%

and a BD-PSNR lossof 0. 03 dB.

Key words: High Efficiency Video Coding (HEVC) ; Coding Unit (CU); CU Depth Range Selection
(CUDR) ;CU pruning;quad-tree type analysis
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Fig. 4 Temporal and spatial correlation of LCUs

F 2 AE 4 Fh DR 8 RBI K SERE 3N T 2 A4
FEEE R DR fH (1 A1 5), H.DR=5(depth €
(0,3 D FEHF LR 5 AZ WM LCU A [F Bt
TEAE T B E AT 423 T 4% &, 1 DR =1 (depth
€[0.2D) EFEH KB IE DR %53, LI D%
H, HEWK S ASE WM LCU B DR {H#17 HE
¥ JFHC R . R R T X (il - [0, 17,
(1, 2], [2, 3D, il BE 218 Al — & B2 11
WA, B oW, i DR & & 4 £ N
[0, 0, 0, 2, 2], WILTRM DR &}y 2 , 17 4= i Jj
JE ) DR 288G AT g T, . T iR, AT
DX RGO, T DR 23k 41 R b B 2 > e ik
DR {H (1 1 3), LA}, iR DR S5 £ &K
[0,0,0,1,2,2,3], W DR (R 1 CH
depth€[0,2] ), X¥#E—EBE LW T, %
RUIRA . 24 4 AL LS % DR E A EN, ¥
B G E 0 LCU A #E 30 X3, & DR=0 #y 7]
RETEAR K. [ ER, B4 DR=3 J& 4 T &b B 40 B
R XS BB L g X T, SRR R A, R,



1326 e KEE TR %22 %
7E DR & R 3 I /i xF DR 2 % %1 & 91 4 1k M ®2 DRAEBRHPTXMK DR E

[1,5.5,5,5,5,3], X3HPTHEHBERMS

Tab.2 DR types and their corresponding values
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Tab. 4 Comparison results of several algorithms and HM

Shen & A S
0 Wt 5 BDBR BDPSNR AT ACUDR - ACUDR+CU #k 59 -
%) (dB) (%) BDBR BDPSNR AT BDBR BDPSNR AT
%0 (dB) 73] ¢Z9) (dB) %0
Class A Traffic 0. 82 —0.03 —31.26 1.73 —0.05 —40.73 2.39 —0.08 —44.04
(2 560X1 600) People On Street 1.53 —0.05 —20.30 2.23 —0.06 —35.06 2.78 —0.09 —36.59
Class B Kimonol 0. 25 —0.01 —30.08 0.91 —0.03 —43.12 0.95 —0.03 —45.50
(1 920X1 080) BQ Terrace 0.15 0.00 —30.55 0.75 —0.01 —39.16 0.86 —0.02 41. 29
Class C Basketball Drill 1. 65 —0.05 —20.97 2.52 —0.07 —30.63 2.85 —0.08 —33.71
(832X480) Race Horses 0. 86 —0.03 —19.30 1.15 —0.04 —31.95 1.28 —0.05 34.37
Class D BQ Square 0. 86 —0.03 —25.47 1.64 —0.03 —35.58 2.07 —0.04 —40.56
(416 X240) Basketball Pass 1. 32 —0.04 —29.62 1.40 —0.04 —34.82 1.55 —0.05 —45.48
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