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Abstract

HEVC (High Efficiency Video Coding) achieves high coding efficiency by employing a quadtree-based coding unit (CU) block
partitioning structure and various prediction units (PUs), and the determination of the best CU partition structure and the best PU
mode based on rate-distortion (R-D) cost. However, the computation complexity of encoding also dramatically increases. In this
paper, to reduce such encoding computational complexity, we propose three fast PU mode decision methods based on encoding
information of upper depth as follows. In the first method, the search of PU mode of the current CU is early terminated based on
the sub-CBF (Coded Block Flag) of upper depth. In the second method, the search of intra prediction modes of PU in the current
CU is skipped based on the sub-Intra R-D cost of upper depth. In the last method, the search of intra prediction modes of PU in
the lower depth’s CUs is skipped based on the sub-CBF of the current depth’s CU. Experimental results show that the three
proposed methods reduce the computational complexity of HM 14.0 to 31.4%, 2.5%, and 23.4% with BD-rate increase of 1.2%,
0.11%, and 0.9%, respectively. The three methods can be applied in a combined way to be applied to both of inter prediction and
intra prediction, which results in the complexity reduction of 34.2% with 1.9% BD-rate increase.
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Table 1. Results of a fast PU decision method using sub-CBF (RA,
Anchor: HM 14.0)
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Table 2. Results of a fast PU decision method using sub-Intra RD
cost (RA, Anchor: HM 14.0)

BD-rate Enc.Time
Class Sequence
Y U \ AT
A PeopleOnStreet 0.5% -0.3% -0.5% -3.5%
Traffic 0.0% -0.1% -0.2% -1.3%
BasketballDrive 0.1% 0.1% -0.2% -1.1%
BQTerrace 0.1% -0.1% -0.1% -3.0%
B Cactus 0.1% -0.1% 0.1% -2.2%
Kimono 0.0% 0.1% 0.4% -1.7%
ParkScene 0.0% 0.0% 0.1% -1.3%
BasketballDrill 0.2% 0.1% -0.4% -2.8%
c PartyScene 0.3% 0.0% -0.1% -3.9%
RaceHorses 0.1% -0.2% 0.3% -3.2%
BQMall 0.1% 0.3% 0.5% -21%
BasketballPass 0.0% 0.4% 0.8% -1.7%
D BlowingBubble 0.2% 0.5% -0.5% -2.8%
RaceHorses 0.0% 0.4% 0.0% -2.7%
BQSquare 0.0% -0.1% 0.5% -3.8%
average 0.11% 0.1% 0.1% -2.5%

T 3. 512/210] Intra PU A42F 7|8 AI&iZ4TKIntra Only, Anchor: HM 14.0)
Table 3. Results of a lower depth Intra PU skipping method (Intra Only,
Anchor: HM 14.0)

BD-rate Enc. Time BD-rat Enc.Time
Cl Sequence -rate -

ass q Y U v AT Class Sequence v 5 v T
A PeopleOnStreet | 2.1% 1.3% 0.9% -28.3% A PeopleOnStreet | 2.0% | 0.7% | 0.5% -29.0%
Traffic 0.8% 02% | 0.2% -39.1% Traffic 18% | 1.0% | 12% | -30.7%
BasketballDrive | 1.1% 06% | 07% | -31.1% BasketballDrive | 1.3% | -0.1% | 0.0% | -46.0%
BQTerrace 0.4% -0.3% -0.4% -34.8% BQTerrace 0.4% -0.4% -0.4% -22.7%
B Cactus 14% 13% | 13% 35.4% B Cactus 14% | 04% | 03% | -31.5%
Kimono 03% | 00% | 0.0% | -57.6%

fH 0, 0, 0, R 0,
Kimono 0'40/" 1'30/" 11 f’ 35'2 f’ ParkScene | 0.7% | 04% | 01% | -33.5%
ParkScene 0'80;" ?; 0;" (1)'5 ;’ '22'5 ;’ BasketballDrill | 2.7% | 1.8% | 2.1% | -256%
Bss':tetga"D”" 1‘2; 0'60/° O'So/" '24'90/" c PartyScene | 0.3% | 02% | 0.1% | - 4.0%
artyscene .07/ .07 I/ -24.97% o

. 49 0.29 -11.09
C I RaceHorses 18% | 1.0% | 20% | -24.1% RaceHorses | 0 7(}”’ 0 OA’ f’ OA’
BQMall 1.6% 11% | 11% | -31.8% BaMall 06% | 0.0% | 0.2% | -9.2%
BasketballPass | 12% | 07% | 24% | -344% BasketballPass | 0.5% | -0.3% | -0.3% | -22.0%
BIowingBubee 1.6% 1.8% -0.1% -28.2% D BIowmgBubee 0.6% -0.1% -0.1% -11.1%
D RaceHorses 2.4% 2.6% 2.6% -22.2%, RaceHorses 0.8% 0.7% 0.5% -12.3%
BQSquare 0.4% 02% | 0.1% -33.0% BQSquare 01% | 0.0% | 0.0% - 4.7%
average 1.2% 1.0% | 1.0% -31.4% average 09% | 03% | 03% | -234%




346 W3 =54 2209 23, 20153 39 (JBE Vol. 20, No. 2, March 2015)

F 10142} 7] Sub-CBFE o]4-3+ A WAl |9t 7]
< 71% HM 14.0 H8] H 1.2%2] BD-rate =7} 31.4%
9 BR% ZHAE HAULh F 2049} 7o) Sub-Intra costE

HAl Aok 7ML 71E HM 14.0 Ylv] H
D-rate 57kl 2.5%¢] SR HaE Hidh &
e A Ao i mu]EkA R RA 5 LD BEOA
Intra PU &2 Aj et # U= 71“49_& sub-CBFE ©|-&

= 30 Uk omzl

o
ofo
o
w ‘{“

F 4. M| 78K 7|HE 2F H25 PU 114 A7 |#o| AFHZAIRA, Anchor:
HM 14.0)

Table 4. Results of a fast PU decision method combining the proposed
three methods (RA, Anchor: HM 14.0)

BD-rate Enc.Time
Class Sequence v o v I

A PeopleOnStreet | 3.2% | 1.9% 1.4% -29.2%
Traffic 1.8% | 1.1% 1.4% -41.5%
BasketballDrive | 1.6% | 0.2% 0.9% -36.1%
BQTerrace 0.7% | -1.4% -1.4% -38.2%
B Cactus 21% | 1.1% 1.7% -37.9%
Kimono 0.6% | 1.3% 1.5% -37.2%
ParkScene 1.3% | 0.7% 1.2% -38.9%
BasketballDrill | 2.9% | 2.3% 2.4% -34.0%
c PartyScene 1.6% | 0.7% 1.4% -30.0%
RaceHorses 21% | 1.8% 2.4% -27.1%
BQMall 21% | 1.6% 1.5% -34.5%
BasketballPass | 1.4% | 0.8% 2.4% -37.2%
D BlowingBubble | 1.7% | 2.7% -0.4% -31.0%
RaceHorses 2.8% | 3.0% 2.5% -24.6%
BQSquare 0.6% | -0.9% 0.0% -37.0%
average 1.8% | 1.1% 1.3% -34.3%
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