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B 1 TR AR EGR S E 51 B 3 AN AR e i g 2 %]
TR L I I, oA 6 HUMRF 81, 8 5, XA 4
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16 B, EDSCHLE CTU A0 40 TR BE S 0 801 B IR
EIXTRE CTU 19 S, a2 1 BN,

1 AT AR 2SS R AR BE R 0 B
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AT T LA
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AL PRERAE 5 1% A CA-Transformer W45 % i & 21
A0 B R R, 2R T 1 4 64 x 64 1Y
CTU,4 4~ 32 x32 1§ CTU,16 4~ 16 x 16 [ CTU & 75
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AL ﬁﬁ;‘fﬁ > e
R a
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o R T A R G R 4 P AT M Ak, A5 B R
[l sk i, RS PR ETT 46 46 B, il i ReLU ¥
T PRI B AMERAE . BB IE F TR 20 2 5
SIS P S B O FLIE S R ST I A, PRI
RENE—ARRIE, K% A TEE SRR INACE i A L
IHEATH

CA BB 38 5 43 ) Ak 3 w2 8 R 58 B 1) 1)
e, DRER T IR A AL EAE B 3R T T BB 2 W 4
) — 5 4Rl R T

I — AR
A
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P ALAFAE

\ 4

Y

B9 CAEHREE

2 2 245 ¥ i Dilated-Vision Transformer 7 2H
S, FH DA ) A5 B BRCRE = 5 1) 4 SR R AE, S B2 454 1 o
ZIR MO R . 1 el AR PRI B S B
PEA ML TEE U] 64 x 64 (55315 BN R 4%
B, AT DU A s R U B DA T 4 R R IE S 5
G B e i WAL B4y Bk A (Patch Embed-
ding ) I & 4 i ( Position Embedding) , ¥ — 4k K%
et —4e v 5, BARER G A 5 B 75T
sl B F Y ST AL S

T AL B A BT ST A 2 R A5
71 (multi-scale dilated attention, MSDA ) , Bl 22 K B i
JAR S T SEHEA DwConv T4 5 45 R 5 SR B4R 41F
it i 3 2 sl A B ML o v sh A 1 s
Ti7E 7 /1 (sliding window dilated attention, SWDA ) |
i P [ R B MK 238 S AN [) 3k 43 P sz B i R 22 R
JE BB il il MLP AR 28 M A8 B 2 75 31
U ERAE 1A A MSDA S 5 v sh B 0 RS T 3
BAE R WHREN T Transformer Ja) 47 i £ B 55 1)
B

2ot MSDA $2 B FRAE, #F A £k A=
73 (multi-head self-attention, MHSA ) , B[} £ 3k & ik 7

FIIREY  MHSA BAZOHLRITE T 2 K8, A5
TERA AL BIRIL 8 A>3k B S2IHER AAS
[F) PR RR IR 2 (B4R 3 0C 2R, d5c i F i t RRIE DR 42 . i
HE AP e ke 2 i e A i 1 RO, 485 MILP i
ARLAMERFIE S, 159 B B & 10 f AR AE . MHSA A9
SUET 0T LU AR5 A7 5 AT W T R Z R 1 56
F O RRIRIARE Sy,

FH T CNN 1) Jay &8 48 1F $2 HUBE 7 38, 1] Trans-
former 1194 Ja) F5fiE £ HURE 77 9 AR SCHT W 25 455
T Coordinate Attention-CNN 5 Dilated-Vision Trans-
former , X§ FHij A CTU 4 Jay i 5 2 A1 42 Jmy o R AR it
17 TG BRI e th 280 i B2 e 19 3 21 4
X5 B

A T2 2 DL 0 3 1 R R bR,
AR SCHE IR FH T 03 A 55 B 38 S eR KA bt
KRB, A EIR M SR A E) 3D-HEVC HRiEE J7 %
-5 v S5 DR R T ot ) i
2.4 ETYIELEME CA-Transformer Bk

& 10 Jés 1A SO 3 T 2 3 R R o 45 4 5 TR
JEE27 T AT AR EE P T 1N 4 5 B oo PR R B30
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T, BRI SR E P SO T8 E AR
(%) 3D-HEVC Zwt s, SC AL G gt , 3 BARFE A
CTU BRI 25 S T RN S, $ds B S 2 i 2 132
WAl — R R EE 4, 1 e D) 16 A, F

<16 ) CTU & M faj B CTU K5 fii B CTU B9 %1 5
T E N o-ﬁ%% CTU #k A CA-Transformer [ %% il
MR 4y 4548 . ZEWUZE R CTU ST 1A P 2
TR, B2 ih 2 e Je — i e — R B
El feJ5 —4~ CTU M ik,

n%zﬁmmﬁmJ

7
B = e

S v
=
EEhRRER
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E

AR IY) CTU
il MM CTU |

]

T H. CTU \ HZ% CTU ]
) v S’
R I

|

RAFRAE CTU
R 4ER

"EZ

LIRS

G4 CTU 0305
B 10 AXFEREE
3 EREREMN

3.1 XWINERAE

R TSI A AT — B A AR o, AR SO R
1E Intel (R) Core (TM)i7-9750HCPU@ 2. 60 GHz AYit
AL EHEA TSR . BT B S F- 5 HTM 16..0,
Visual Studio 2015 S Bl 4 126 ; VR B 2 21 % 43 4 1 B
i FH Tensorflow 1. 13. 1 HEZL  Python i & #E17 %
PR, IF HE5 4 HIM 16.0 BEAT(ER
3.2 HEsEHE

B H 6 ANE I iEIRT 510 3 s
TR EE R AL A 2 i, H il 25 46 B Newspaper 5
_ Hall2 # 0 ~200 Mi2H 5%, 35 iF 5 HH Balloons
— 720 —
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5 Poznan  Street F{JHJ5 10 i A4 aY ; 0328 42 W) |y
Kendo 1 Undo Dancer B35 30 Mifa % .
3.3 iFMriERRITE

3.3.1 Y%A
T -T
AT=43—Fﬂ%ﬂxum% (3)

K. T, WELR IS4G HTM-16. 0 ) 2 i s [a] |
T roponed JIZAS SO T 15 (0 G B3 B[R], AR SC O vk
HTM-16.0 AR [E] FAfE SR 2 th iR
3.3.2 AR EGTR

BT R T 1A OO I 9 0 {8 7 142 LU ( peak

signal to noise ratio, PSNR) Wit 8, & il &l
) PSNR 2 6 ™ HEALLEL P A-F-34) PSNR.
25 PSNR,
PSNR,,, = =",
6
n = 0.25,0.50,0.75,1.25,1.50,1.75
(4)

K. PSNR,,, Hn &AL EI R PSNR, PSNR, &R
6 I HEAUALIE Y PSNR
3.4 ENHEESH

R T B UEA SO A R TR X TRFE I ZR AR N
() 4 AP T 51 Balloons , Kendo , Poznan  Street £/l
Undo  Dancer f T 30 WEAT T 4fis, 15 4 A9 5256
GERNF 2 PR, Ho T FORASCREIE TR
Y RGBS E] HEAG 5 video PSNR/video bitrate 227 £ 4t
SUA P A o B R G i L RF Y BDBR; video
PSNR/total bitrate 715 T 4 it U3 K] 7 & G 5 LU Ay
# | ¥) BDBR; synth PSNR/total bitrate 3754 85
F1R) R FULOR A5 7 2 % LU 2R A9 BDBR

AR SR AR AR Y G A T B ] EOE A T
56. 12 % 1 4 fith Bsf [i] , [) Ao AR 40 2 rp 25040 | 03 ]
14 BDBR 19412 °M 0. 70% , & AR 5 5 BDBR
AR N 2.80% . UL A T P ALAHE > T 3055 1 2k
T, WAL T )5 e T LA

R3IMHIM TACEEMBE T CH[5]. X
K[ 107 SCRR[ 18 ] FNSCHR[ 20 ] (RS A] 52 4% 3 MR AL
{H 52034 %] BDBR #012k hAs , 2840 S50 AT R4S SCHY
Af 1) 42 2% BE BRI e R, HLSC PR 1] BDBR 4 2 AH X 45
N TR 2BAE T AR SR % TR T T P 2 B BT
PRI 3R AT
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A1 &RAarEER

F2 ZWRHIEER %
o T, video 0/1/2 V?deo P.SNR/ video P'SNR/ synth P'SNR/
video bit rate total bit rate total bit rate
Balloons 54.17 0.00 0.00 0.80 2.70
Kendo 56.19 0.00 0.00 1.40 3.90
Poznan _ Street 58.36 0.00 0.00 0.50 1.90
Undo Dancer 55.75 0.00 0.00 0.20 2.70
1024 x768 55.18 0.00 0.00 1.10 3.30
1920 x 1088 57.06 0.00 0.00 0.40 2.30
Ty 56.12 0.00 0.00 0.70 2.80
x3 XTLERWEIRER %
W SCHRES ] SCHk[10] SCHRL 18] SCHR[20] RS
AT BDBR AT BDBR AT BDBR AT BDBR AT BDBR
Balloons 37.9 0.4 45.7 0.9 49.7 1.1 42.5 2.2 54.2 0.8
Kendo 36.1 1.2 44.3 2.2 50.3 1.8 47.6 3.6 56.2 1.4
Poznan _ Street 35.7 0.2 45.8 0.6 51.4 0.9 45.3 1.8 58.4 0.5
Undo Dancer 35.3 0.4 44.1 0.7 49.9 0.3 47.9 1.3 55.8 0.2
-8 36.3 0.6 45.0 1.1 50.3 1.0 45.8 2.2 56. 1 0.7
3.5 EWHEBEITFM 4 P
A U T 7 e 1 2 ST 45 KA G B, S
B 127, WS 2 5 J 10 BORE % L 1 AR ASCHR T — R T SO ) S 450 5 TR B
ME& PR IEMR 1 2R B OO, UEWIAS SCHs )& IO 29 R4 RO TR B2 Pt oA 2 B o oo PR Rl 43 Bk e
WRAE AT HEAZ IO I TE AL 4 Bt 5 P T4 N A AR T3 D-HEVC
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P I S22 B

RSB43 BT 3D-HEVC 55 2 B b v 1) 18 52
Z B DA B AR G 7 vk AN & =2 Ak A 80K 8L
FRE ) O it 4 R0 AR Ok | 25 4 TR B 2 2] 7 i 10
A2 R BE 18] CTU Rl 43 454, 8 T 3R D7 ik dic A
| 3D-HEVC H, Bkl TUA 1R % FatE 72 JF R
UERLA G i J5t 52 JL P A2 BEAIR T 56. 12% 1Y Ji i
IFrA]

F AR SR AR Y 45 o 52 4%, DR O T 0 0] - 45 44
B 23 LG TR (L I 28I AE T 2 ), RoRAFSE S
FELRUE 2t % 0T 2 1) 1T 42 R 4k 22 52 1k AR S0 4%
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A fast intra-frame coding algorithm for depth maps based on

texture structure and CA-Transformer

Li Jingze, Jia Kebin

(Faculty of Information Technology, Beijing University of Technology, Beijing 100124 )

(Beijing Laboratory of Advanced Information Networks, Beijing 100124 )
Abstract

To address the high complexity issue in depth map coding of three-dimensional high efficiency video coding(3D-

HEVC), this paper proposes a fast depth map coding algorithm that integrates texture partitioning structure and

deep learning. First, a texture map partitioning structure based method is introduced to accelerate depth map cod-

ing, which identifies and simplifies coding tree unit (CTU) in advance to achieve rapid partitioning results. Sec-

ond, a neural network named CA-Transformer is designed. Leveraging the sensitivity of convolutional neural net-

works to local features and the global feature modeling capability of vision Transformers, the proposed CA-Trans-

former network processes structurally complex depth map images to predict CTU partitioning structures. By repla-

cing the original CTU partitioning process in the standard encoder with the proposed algorithm, experimental results

demonstrate that the algorithm reduces encoding time by an average of 56.00% while maintaining nearly identical

rate-distortion performance and synthesized view quality.

Key words: three-dimensional high efficiency video coding, texture map, depth map, coding tree unit parti-

tioning, intra encoding
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