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Abstract: High efficiency video coding (HEVC) has high computational complexity, and fast algorithm cannot per-
form video coding under restricted coding time. Therefore, a complexity control method of HEVC based on random
forest was proposed. Firstly, three random forest classifiers with different prediction accuracy were trained to provide
various coding configurations for coding tree unit (CTU). Then, an average depth-complexity model was built to al-
locate CTU complexity. Finally, the CTU coding configuration, determined by the smoothness, average depth, bit,
and CTU-level accumulated coding error, was used to complete complexity control. The experimental results show
that the proposed method has better complexity control precision, and outperforms the state-of-the-art method in
terms of video quality.
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JASHAI 9 A ET 2058, 8T FS. MB. H. Z
FURWE F, IF4 h=0, z=0, =0, f=0.

SW2 A h=h+1, IR (14 FH T

I3 L =tl, #F >Z, WS =0, I
B2, M (15) BT, .

FLIE4 S r=rtl, ], i LF, SR,
1 >4, WA =0, JHEPE 3, RleE (16) &
BT, .

S5 % n=ntl, ¥ n>N, WL n=0, %
L4, FHe MIMD, HfEst (18) FHT,
SPHEBERT 2/3 $43R 3 AN Yn i B AT g,
TNFER 4 FHN Gt B B AT gmbs, FODE S,

4 KEHERROH

ARYEAE HEVC B 5214 HM16.0 52

BUFIAE, H 5T HEVC SR fhklslol
AT T X EG o A SCR F R U 4% AR 1496 2 3L
KA A, AT Low-delay P & 4 i, J&
MWRRT B 2. E K. C I F KL 4 K551, sL
4R 5y 4 A QP (22, 27, 32 Fil 37) (X
B8] ASCRH R, RO SEBrgm g in i) 5 bR 46
FE bR g N a2 b, DA RS T 2 R
JiF o IR 5 AR AL % ABR FITIE AR £ M LA AR A1
APSNR i it 52 R JE AR I SE I 2R FLPERE . ASC
SVERT T 5051 80%- 60%A11 40% (15 AT T
RGN T

K5 BN TAREEALT, 50500 80%. 60%
FTA0% I (Rt Pk fE o JE T8 R, fE S A SCH
VR AR RS B, T AR SCEVEAE T 4
80%- 60%7F1 40%IHf (J~F-3) R 73514 80.58%.
60.73%%H1 40.68%, fii 2= 5115 1%L T, RHIA
EERMEE IR T R . & 6 MR 7 JER
T T 55N 80%- 60%F1 40% i i A 49 1)
PEREXT L. MK 6 FIEK 7 nlan, A UL
TET, 0 80%IMIH- HL T, 1 X 45 il K B A o T
Z: 2 CHR[16]57%
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*5 ANEZEARBIREZRE TR
T, =80% T, =60% T, = 40%
FZINED

R. APSNR/dB ABR R, APSNR/dB ABR R, APSNR/dB ABR

BasketballDrive(B) 81.01% —0.01 0.09% 61.71% —0.04% 0.25 38.77% —0.10 2.82%

BQTerrace (B) 80.09% —0.01 -0.56%  60.37% —0.03% —0.94 40.95% —0.06 —0.33%

ParkScene (B) 81.45% —0.01 -0.02%  62.17% —0.04% 0.07 40.66% —0.08 1.16%

Johnny (E) 79.97% —0.01 -0.50%  60.54% —0.02% —0.63 40.65% —0.05 0.25%

FourPeople (E) 79.46% —0.02 -0.40%  58.66% —0.03% —0.62 39.57% -0.07 1.45%

Vidyol (E) 79.67% —0.01 —0.23%  59.56% —0.02% —0.40 40.33% —0.06 0.71%

Vidyo3 (E) 80.59% —0.01 0.09% 60.72% —0.02% 0.19 41.64% -0.07 1.66%

Vidyo4 (E) 80.08% —0.01 0.04% 60.36% —0.02% 0.07 41.69% —0.06 1.32%

PartyScene (C) 82.20% —0.01 0.42% 61.31% —0.04% 0.83 40.72% —0.08 3.79%

RaceHorsesC (C) 82.62% 0.00 0.31% 62.16% —0.03% 0.71 41.54% -0.09 4.51%

BasketballDrill (C) 81.62% —0.01 0.18% 60.77% —0.03% 0.54 41.27% —0.10 4.15%

SlideEditing (F) 78.69% —0.02 0.20% 60.38% —0.02% —0.06 40.20% -0.04 0.32%

SlideShow (F) 80.05% —0.03 -0.04%  60.81% —0.05% 0.33 40.90% -0.22 2.65%

FHIME 80.58% —0.01 -0.03%  60.73% —0.03% 0.03 40.68% —0.08 1.88%

6 T=80%%A T=60%RT AL H %55 % Cik[16] 8 2RI MEREXT bE
T, =80% T, =60%
FIRED AL 225 3R [16] 5% AR 22 3R (161574

R, APSEI R/ ABR R, APSEI R/ ABR R, APEEI R/ ABR R, APEEI R/ ABR
BasketballDrive (B) 81.01% —0.01  0.09% 78.58% —-0.03 0.33% 61.71% -0.04 0.25% 60.24% -0.15 2.02%
BQTerrace (B) 80.09% -0.01 -0.56% 79.75% -0.02 0.33% 60.37% —0.03 —0.94% 61.90% -0.08 3.20%
ParkScene (B) 81.45% —0.01 —0.02% 80.00% -0.03 0.60% 62.17% —0.04 0.07% 61.27% -0.14 5.87%
Johnny (E) 79.97% —0.01 —0.50% 80.84% 0.00 -0.05% 60.54% -0.02 —0.63% 59.10% 0.00 -0.02%
FourPeople (E) 79.46% —0.02 -0.40% 80.93% 0.00 0.13% 58.66% —0.03 -0.62% 60.23% —0.01 0.44%
Vidyol (E) 79.67% —0.01 -0.23% 81.98% 0.00 0.03% 59.56% —0.02 —0.40% 62.19% -0.02 0.62%
Vidyo3 (E) 80.59% —0.01 0.09% 81.11% 0.00 0.04% 60.72% —0.02 0.19% 63.36% —-0.05 1.55%
Vidyo4 (E) 80.08% —0.01 0.04% 82.28% 0.00 0.15% 60.36% —0.02 0.07% 61.01% -0.01 0.21%
PartyScene (C) 82.20% —0.01 0.42% 78.73% -0.10 2.53% 61.31% —0.04 0.83% 60.50% -0.25 8.29%
RaceHorsesC (C) 82.62%  0.00 0.31% 78.31% -0.08 1.56% 62.16% —0.03 0.71% 58.13% -0.45 7.37%
BasketballDrill (C) 81.62% —0.01 0.18% 82.75% -0.02 0.46% 60.77% —0.03 0.54% 62.71% -0.18 4.85%
SlideEditing (F) 78.69% —0.02  0.20% 81.53% —0.03 0.42% 60.38% —0.02 —0.06% 61.06% -0.30 3.32%
SlideShow (F) 80.05% —0.03 —0.04% 80.18% —-0.03 0.40% 60.81% —0.05 0.33% 62.00% —-0.06 0.58%
SEA{E 80.58% —0.01 —0.03% 80.54% -0.02 0.53% 60.73% —0.03 0.03% 61.05% -0.13 2.95%
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e 24 o
RT TFA0%M AL E X 55 % CHK[16] 5 £ 1EBEXT b
VN = RS 275 K[ 16] 5%
JPH ()

R. APSNR/dB ABR R. APSNR/dB ABR
BasketballDrive (B) 38.77% -0.10 2.82% 40.37% -0.28 6.03%
BQTerrace (B) 40.95% -0.06 -0.33% 41.62% -0.31 6.59%
ParkScene (B) 40.66% -0.08 1.16% 40.02% -0.34 8.24%
Johnny (E) 40.65% -0.05 0.25% 41.74% -0.06 221%
FourPeople (E) 39.57% -0.07 1.45% 41.10% -0.24 6.50%
Vidyol (E) 40.33% -0.06 0.71% 41.20% -0.05 1.89%
Vidyo3 (E) 41.64% -0.07 1.66% 38.37% -0.11 3.67%
Vidyo4 (E) 41.69% -0.06 1.32% 40.02% -0.10 3.77%
PartyScene (C) 40.72% -0.08 3.79% 41.42% -1.03 13.24%
RaceHorsesC (C) 41.54% -0.09 4.51% 37.55% -1.34 11.12%
BasketballDrill (C) 41.27% -0.10 4.15% 42.72% -0.27 6.36%
SlideEditing (F) 40.20% -0.04 0.32% 41.65% -0.87 6.54%
SlideShow (F) 40.90% -0.22 2.65% 41.12% -0.12 1.83%
PHME 40.68% -0.08 1.88% 40.68% -0.39 6.00%

APSNR HIABR fit S WA SCEE IR R ELE B,
FET, 53514 80%- 60%HI1 40%IN 1122 APSNR 4%
—0.01 dB. —0.03 dB f1—0.08 dB, *I}JABR %
5 —0.03%+ 0.03%F1 1.88%. XEME X T N
80%F1 60% (11 L, A SCEVE M) K BN RE LT
AR ML E B0E 3 R 2L AT 51,
4 RaceHorsesC, 5 V-HPLAI T 41 (1) % 2Kk AL fig
LA R KIS M T, N 40%I [RABR 5 T, 24
80%A11 60%IH [ABR HI 5K, R ATTAME
AP CAHAE A SCEE TR AR R, B 222K
BRI RIUBE T N W e 8 B . AE
APSNR HMIABR J7 I, ASCEEIINT 22 30HR[16] -
X JE RN AR SCEIEZE ST CTU AR5 B RTEA
AT 4 ) gt i, A CTU 40 T & B 4w i
WL . 122 SCER[ 161 UK Wigl A7 CTU (1)
FEXSEEE, O CTU 23 Bei Ko HIVREE, 1M 240
CTU AH KRG Z75 CER[16D0 T3 )7

5, 4N Johnny, fET 3B KIMEI T SARUFHZ
g EAERE, 1M Rz B B A Y A,
RaceHorsesC, 23 RENI R R EAERESNIL . X
FEUASFHESIR) CTU KZ FURERE N 0 1)
CU BHATHIG, XL CTU MM 5 PRk 7 B
FEA SRR BN RE PR o T3S B)) 8 ZUAN A
Feyify CTU B2 K H] TIRIE 0 2 13 1) CU HEAT
G, XIXLE CTU BRH#1E K 7> FIREE 2 K%
REANEREMIAIR o IE R P AU L AR iE TR
BRI R ELERE, ARER g 1D 52 28 P45 &2
40%, 127 SCHR[16] W REFEHI 42 20%.

5 HRiE

AR T — b RE T B LR 1) G A 52 2% i
. Wi BL. GOP. WiFl CTU Zgihse s,
SRS B 1 A B ARl SErh, B P
g RIS 18] LURS o2 BE It bR AR, GOP 2R
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MUZR 58 B R 22 (B FT 40 L, CTU kg i
e E R D R E AR . O T 92 CTU Zidmih 2
AP R, A B LR AR G ST AN [ Tl A
RIA ot AR L 2 Fhgmitil & , MDC 11  CTU
SYECAIE ) HARZw SIS (], 1 FS. MD. Bit Fle, Il
i T CTU s Mo s . SEELEs R, AL
L RATRGR NI BE, ~FRIEANE 1%, 11
ARG 22 7 1) g B 52 2% JEE 2 1 v, AR SCBERAE
APSNR FIABR P45 [ 3] FAT W] R0
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