511 H F ¥ M Vol. 50 No.11
2022 411 A ACTA ELECTRONICA SINICA Nov. 2022

Ao 4k 3 T2 ) SRR AR X 55 B A G J e oA IR 4%

nER AL
(FER B TR T 5E 820, 1) 510640)

OE: BUA DU A R Al 22 0 2% TR SRR T B G RN 5 AT AR TR 4 BN 55 2 sl A A fF A iR 22
B AR BB B FRAT )0, A R BRI T AR RS I . O THEAR S AR S Z5 T A & A S %
4 JR 5 B L AR SCHR L T R P 0 2 T AL ) S B e 4 8 R A 5 AR P g s A T2 s A I AR AR IR T
I3 B TR IE XS 55 2% (Temporal-Attention Feature Alignment Network , TAFA-Net) FEAT5CE . 7ML 3R b #2108 TEG
VR 5 T 2% (Joint Deep Reconstruction Network Based on TAFA-Net, JDR-TAFA-Net), SRR S E T Y v MR BE T AL
SR A SO Y TAFA-Net 28452 2% MR G HTWTR X 500 985, FIFTHE T 1 g i A0 R il 0 26 S8 - f I AT
W, B AR SC WU H AL B O ELAS SRR, 5 R i AL AL 1 SSIM-InterF-GSR AR FU , BT $2 5 1k S A Mt 14
WA 75 12 L (Peak Signal to Noise Ratio, PSNR) i 42 FF T 4.74 dB; 5 5c i A TR BE 2 2 5795 STM-Net M L, FF i vk &
FIWTE PSNR #4271 1 0.64 dB.
KB RS PREERL s BIETERE D) FRIEXT S B R E

hE5ES: TN919.8 XHkFRIREG: A XEHRES: 0372-2112(2022)11-2584-09
F F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20220041

Video Compressed Sensing Reconstruction Network Based on
Temporal-Attention Feature Alignment

WEI Zhi-chao, YANG Chun-ling
(School of Electronic and Information Engineering , South China University of Technology , Guangzhou, Guangdong 510640, China)

Abstract: The motion compensation methods of optical flow alignment and deformable convolution alignment ad-
opted by the existing video compressed sensing reconstruction algorithms have problems such as error accumulation and
limited information perception range, which greatly limit their effectiveness and practicability. In order to adaptively extract
the global information of the reference frame without introducing extra parameters, this paper first proposes an innovative
idea of using the attention mechanism to realize motion estimation and motion compensation in video compressed sensing
reconstruction, and then designs the temporal-attention feature alignment network(TAFA-Net) for implementation. On this
basis, a joint deep reconstruction network(JDR-TAFA-Net) is proposed to achieve high-performance reconstruction for non-
key frames. First, the reference frames are adaptively aligned to the current non-key frame through TAFA-Net, and then a
fusion network based on the auto-encoder is introduced to fully extract the relevant information from existing frames to fur-
ther enhance the reconstruction quality of the non-key frames. Experimental results show that, compared with the state-of-
the-art iterative optimization-based method SSIM-InterF-GSR, the proposed method can improve PSNR(Peak Signal to
Noise Ratio) by 4.74 dB, and compared with the state-of-the-art deep learning-based method STM-Net, the proposed meth-
od can improve PSNR by 0.64 dB.
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2sMHR"! 21.57/0.47 20.76 / 0.46 24.04/0.81 22.33/0.75 21.78 1 0.56

SSIM-InterF-GSR"™ 25.09/0.68 22.96/0.54 28.44/0.93 24.57/0.82 23.4470.63

JDR-TAFA-Net 30.45/0.88 24.78/0.63 35.39/0.98 30.03/0.94 27.56/0.78

) Video-MH"™

¢) 2sMHR"™

S ORTRV 9 2 A I A 5 o X e (Tce

JT51%6 34 191,SR =0.01)

LR

) SSIM-InterF-GSR™

(e) JDR-TAFA-Net
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3.2.2 5ETREZINVCSEEZEMMERENTLL
A /NATEE IDR-TAFA-Net 55 4 PP E 24 2] VCS EHY
2%1 /z’& vEAT X, A dE CSVldeoNet[6] 2sRER-VGSR-
.PRCVSNet'*' 1 STM-Net"*. 52855t F2rh, GOP K
/J\ifk%y 10, SR, %4 0.2, SR, 43 1% 4 0.037..0.018 L) K
0.009.

F 3L T RS EAE UCF-101 T3R8 4E E /) H 3
S MR FH L TEPT A SRR T, JDR-TAFA-Net 3
B T e (9 E A PSNR/SSIM. {3 41, 76 SR, 9 0.037
iif, 5 CSVideoNet ., 2sRER-VGSR-Net . PRCVSNet LA &
STM-Net #H [, , JDR-TAFA-Net 5 #4 i 1) F- 4 PSNR/
SSIM 43 31#4 55 T 6.27 dB/0.13 . 1.62 dB/0.05.2.05 dB/-L)
}.0.64 dB/0.01.

£ 3 JDR-TAFA-Net SiR EZ 3] VCS E A EH PSNR(AB)/SSIM 3t Lk

GRS SR=0.037 | SR,=0.018 SR,=0.009
CSVideoNet!® 26.87/0.81 | 25.09/0.77 | 24.23/0.74
2sRER-VGSR-Net” | 31.52/0.89 | 29.87/0.86 | 28.60/0.83
PRCVSNet®™ 31.09/- 28.93 /- 26.86/ -
STM-Net"”! 32.50/0.93 | 31.14/091 | 29.98/0.89
JDR-TAFA-Net 33.14/0.94 | 31.63 /091 | 30.33/0.89

J T XA IR T, K AGH T ENTE
UCF-101 34 b 735 &t ) S A s i) . DA rprmT A
F i, IDR-TAFA-Net 15 T 5 2sRER-VGSR-Net A 24
P fg , T W& 22 T CSVideoNet 11 STM-Net P Fh 53 {H
50T LASEERSE R B A . SRIR SRR, JCIE R AR AR AR
TR SRR RIS I BB A5 1, BT 4R 5305 1 B A8 PRk
T H e S ) AL

#4 JDR-TAFA-Net SiREF S VCSEXEMMEXTEL  Hf7:s

Bk SR=0.037 | SR=0.018 | SR,=0.009
CSVideoNet!® 0.0094 0.0085 0.0080
2sRER-VGSR-Net” 0.0152 0.0153 0.0156
PRCVSNet™ - - -
STM-Net"! 0.0087 0.0087 0.0086
JDR-TAFA-Net 0.0169 0.0169 0.0169

3.3 izieiEseit

A VCS SCikim # HH A CIF #% 208k QCIF
Fe B ERPERE . SRR SE BRI b I B
EURC JC k0 2 AT B R 75 oK . A /N R i o 256
i WY, A T R AR TE B — RUSE Y [ 208 4 (UCEF-
101) E#EAT IR, JI7EAN [ RS R 5 i i 4
BB IZACTERE . A/ N 3EH] 3440 HE3 5 1920
1080 1) =5 18 #0451 )7 51) 2 'Basketball Drive . Cactus 1 Park-
Scene ML . LR E 5 3.2.2 A A

F 545 T JDR-TAFA-Net 5 STM-Net 7€ 3 1~ =
WL F U HT 124> GOP b iy it AL PPAG 25 5L . th =] A1,

&5 JDR-TAFA-Net 5 STM-Net 7£ 5 i% 5 5 _E E#) PSNR(dB)/SSIM

bulia
Bk BasketballDrive Cactus ParkScene
SR,=0.2, SR =0.037
STM-Net"”! 33.48/0.87 32.01/0.88 32.57/0.88
JDR-TAFA-Net 33.84/0.88 32.62/0.88 32.71/0.89
SR,=0.2, SR =0.018
STM-Net"”! 31.01/0.85 31.04/0.86 31.38/0.86
JDR-TAFA-Net 31.87/0.86 31.57/0.87 32.04/0.88
SR,=0.2, SR =0.009
STM-Net"”! 29.16/0.81 29.83/0.83 30.07/0.83
JDR-TAFA-Net 29.46 / 0.81 29.95/0.84 30.33/0.84

JDR-TAFA-Net 55 STM-Net 75 i 1% 504 45 LA 4519
FAYFEIN , (H JDR-TAFA-Net FEA 1 25 1AL e FE 25 10
FERRE ) B T ARG B AR Y A AR . B 6 X —
PRI B8 B R AT T X HE, SR O (R AL, SR A R

HXF YChCr (8,5% 25 [8] o 4 Y 38 38 4T 50, 27 i D)
XTYLJEJ}_F TR EI AT A HY |, STM-Net B #4) i
B A3 X el T, LA T — s Ohie . LT,
AR ST HE B N RE SR B T 2 45 (5 B, A5 2 v
AT A EE AL T . SCBG 45 B BA AR SO R Bk AT B
T ALRE ST 35 FH TS R 28 70 B A 830

STM-Net® JDR-TAFA-Net
B 67

N N TR ERUNT TR

i

SR ~0.037 GT
(a) BasketballDrive &

STM-Net®® JDR-TAFA-Net

SR =0037 ] GT
(b) Cactus J78155 42 it
[E16  AN[EISEE 15 3 41 A T e 5T 1% L

3.4 HBLSCIR
AR /INTT 5 3 T S 6 I B R v R [ A B
B ROPE , £04% TAFA-Net . 22 Wifi5 & w4 90 24 DL SO0

0% . B SRy BN 0.037 4, Hifh 52 86 15 5 3.2.2 71
AHTA] .
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(1) TAFA-Net

TAFA-Net 3= A0 5 4 D HAE - 2 ] RRAIE $2 1)
(Muti-scale Feature Extraction, MFE) , 45 {iF iT # (Fea-
ture Transfer, FT) , - fF G5 (Feature Fusion, FF), DL &%
J&i A B (Post Processing, PP). A /N5 L UAST-Net /£ M
Base [ 25 , 75 MIER 2050 FT-1(CFAETBLFT) (FT-2
(P BEFT) (FF PP LK MFE A 53 45 A5 B 5 4 o
RERYSZIA . TEBCA MFE RIS O0R |, R HIAH R A B0 2
I A TR F I

6 45 T i TS S R AU 1 X S 7Y
PSNR/SSIM. I\ ] LAt , ZE QM LB R, R
BT T B B A REAE AT , FE A MEBEAHXT T Base
W28 504 T RIEEE T, MAEQ P #4781 A — R AFIE T
BRI  PERBIR AT . X — D7 TSIk 7
JI AL A I IO 55 b A R, Sy — T T W B T
UCF-101 351 32 sl 1 LT AN JRAR S 2% , LAEAR 3C
T HR B AT LAER Ry 25 ) b g 57 S 1 WURRAE 5 275 iy
TER UG R |, BEAT U 1938 S AME . FEQRI@ Y STk
BOE T, B PSNR/SSIM AT — & B £ , X B R
TR RE S AR AT A RRAE A DGR B2 X AT I
SR TS A PR BEAS T RS2 BT L S AR B 2 Y
5 R . @5 @) 22 R AE T Qi i FFE 4 F 38 17
T2 RZRRFEXS 55, 92 a5 1 al 0, X Fpoy A E
REAZ /N3, 8 B T i S AL M RE , 1WA [k
JERRRIEXT 55 25 2y A B JRiz B 7 )

Fx6 FEIMEIZEX TAFA-Net B4 PSNR(dB)/SSIM HI 2

WE | FI-1 | FT-2 | FF PP | MFE | PSNR/SSIM
Base x x x x x | 27757082
@® N x x x x 31.82/0.91
) x J x x x 32.04/0.92
3 x N J x x 32.14/0.93
@ x N J x 32.26/0.93
® x J N v J 32.47/0.93
(2) ZWifE BRhG 2

WHTSCIr o, (R 2 A2 8 50 T, TAFA-Net fi t
B X 55 T R RE 8 S B FEAR B RO PRI AR SCisE T T
T H Gt 25 40 i Al A TN 265k 3 I 3 B E A 2 44
B B, A9 2 i W A . SR 7 B R L FE
TAFA-Net I 38 % 55 9 56 At I, Z2itf5 S8 fil 75 99 2 0] A
b R T T ) A B, X — T TR Skis
Bl s T EERL T AR G R A ME R, 5 — T 1 3 E
TARSCETBE TRl G 2% A R

(3) MM 5

ORI 5 2 FH A 49 o g o P ORI {15 D s R A g
B XL P S rT BE M AR B0 . 6 7 45 T LI 45 2k X A
PERERSZIA . FTLLE B, 5 BRaliRk AR R R AL,

A IS T T SRR T 5 0 AN 4 SR A g R 4% 2591
F7 BhE MR KITEM PSNR(AB)/SSIM K8
Base TAFA-Net | Bl&MZ | WS | PSNR/SSIM
N x x x 27.7510.82
J N X x 32.47/0.93
N N J x 33.00/0.93
N N N N 33.14/0.94

b UL I 43 2k T R Y PSNR/SSIM 7] DL 42 FH0.14 dB/
0.01 , 33X 156 B LI 451 2 mT LA &2 0 2 40 45 (5 L, A9 340
b Jo o By F74) A

4 #ig

ARSCE et T B R AT R A e
FEAEXT 55 W 4% TAFA-Net, E 16 15 52 412 5l K 558 8 i 35
PR B B2 0F T, i 22 RS (9 R AF 22 B8 RS AIF Bl 5 24
B R A X SR A e SRR bR TR TR B
I 26 JDR-TAFA-Net S A5 R 248 J8% A1 H 3 56 B it 71
R A A R SA FIA A L, A
SCHT R B AT AR R R S A B AR FE A B
RS B R T ROk TAET K% & TAFA-Net £
HABRATAT: 55 L iz ]
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