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Abstract: A fast depth decision algorithm for High Efficiency Video coding(HEVC) based on dimen-
sional similarity in video sequences is proposed to improve its coding efficiency. As the difference be-
tween adjacent frames is in temporal, it implys strong dimensional similarity in inter-frame prediction.
This paper analyzes the similar probability in Coding Unit(CU) depth between adjacent frames to pre-
determine the depth of current CU. When the current CU does the depth splitting, its reference
frame’s CU depth information can be used to estimate the current CU depth. Then, it will jump over
or stop some unnecessary deep splitting and to decrease the number of CU splittings and the coding
computational complexity. The SKIP fast mode is also adopted to perform the fast determination. Ex-
perimental result shows that proposed algorithm reduces coding complexity by 52% as compared with

original HEVC algorithm. Meanwhile, the average Peak Signal to Noise Ratio(PSNR) only decreases
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0.09 dB and the average coding rate is decreased by approximately 0. 58%.
Key words: High Efficiency Video Coding (HEVC); inter prediction; depth decision; Coding Unit

(CU); dimensional similarity
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Tab.1 Probability of consecutive frames with same CU
depth
J¥ 51/ pixel RATE/ (%)
BlowingBubbles(416 X 240) 57.4
BasketballDrill(832 X 480) 69. 3
Vidyol(1280X720) 82.2

ParkScene(1920 X1 080) 54.9
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Tab. 2 Probability of consecutive frames with similar CU

depth
J¥ 31/ pixel RATE/ (%)
BlowingBubbles(416 X 240) 90. 2
BasketballDrill(832 X 480) 95
Vidyol (1280 X 720) 97.5
ParkScene(1920<1080) 89.2
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Tab. 3 Comparison of proposed algorithm with HM en-

coder
ABit A PSNR At

QP Sequence
/CY%) /dB /(%)
22 Blowbubbles 0.18 —0.04 36.08
BasketballDrill 0. 37 —0.03 35.24
Vidyol —1.60 —0.05 57.15
ParkScene —0.47 —0.05 40.56
27 Blowbubbles —0.47 —0.09 39.50
BasketballDrill —0.28 —0.07 38.20
Vidyol —1.70 —0.08 70.57
ParkScene —0.48 —0.09 44.53
32 Blowbubbles —0.13 —0.13 40.96
BasketballDrill —0.44 —0.10 48.33
Vidyol —1.32 —0.09 76.20
ParkScene —0.40 —0.11 56.87
37 Blowbubbles —0.39 —0.13 50.00
BasketballDrill —0.75 —0.10 56.74
Vidyol —0.67 0. 08 81.57
ParkScene —0.76 —0.12 67.39
Average —0.58 —0.09 52,49
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