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Abstract: Wireless image transmission faces the dual challenges of bandwidth and computing resources, which is
particularly prominent in application scenarios such as the Internet of Things where node computing power is limited. Joint
source-channel coding (JSCC) can optimize both source and channel coding, and has gradually become an important re-
search direction in wireless image transmission. In recent years, deep learning-based JSCC methods have received wide-
spread attention, which achieve joint optimization of encoders and decoders through end-to-end training. However, most en-
coders of deep learning-based JSCC methods involve a large number of linear and nonlinear operations, resulting in high
computational complexity and difficulty in application to devices with limited computing resources such as edge computing
nodes in the Internet of Things. In order to achieve a lightweight coding process, this paper proposes a joint source channel
coding method BCS-JSCC (Block Compressive Sensing-Joint Source Channel Coding) based on deep compressed sensing
to achieve end-to-end optimization of the codec. This method designs a compressed sensing sampling of learnable scale bi-
nary measurement at the encoding end to realize a lightweight encoding method that matches the decoder in a noisy environ-
ment; at the decoding end, the linear inverse problem of measurement value transmission is solved based on the MMSE
(Minimum Mean Squared Error) criterion to obtain the initial reconstruction sensitive to channel noise and suppress the in-

fluence of noise on the parameter reuse reconstruction network. Compared with the existing JSCC method based on deep
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learning, the BCS-JSCC method proposed in this paper can achieve better transmission performance under high signal-to-

noise ratio conditions while keeping the number of floating point operations per pixel (FLOPs per pixel) at the encoding end

the same. The advantage is more obvious under low computing power (0.10 K FLOPs/pixel). The encoder of the BCS-JSCC

method proposed in this paper has a simple structure and low computational complexity, and is suitable for deployment on

low computing power devices such as edge computing nodes of the Internet of Things.
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X107, J5 501> epochs 2 2] F RN FEF] 1x107", A
FILE AWGN fFIE R T2, 75 0 dB 2 20 dB Z [A] 142
KAEAR M LE SNR. g 1 — 0 56 UEASE B0 T 5 23 B A 4]
1R 1) £ i M RE , AR SCHE i 43 B3 808 4 DIV2KE (DI-
Verse 2K resolution high quality images ) [ XA A4 377l
Yk, I 1E Kodak 246 5 B AT 700, Hopd 5 1 24 5K
AR KN K 512x768 1 RGB 1% . DIV2K 545 5 45 Ik
V% 1 BE ML BT A% 100 4~ 128%128 K/ 4 T, 15 51
90 000 5K K /INFHF] ) RIS T dib it /il R 32, 3t
4k 1504 epochs, BT 1001 epochs 252Kk 1x107,
J&i 504~ epochs 2% 2] B R £ | 1x107°. BCS-JSCC 1P fg
R 4 7 A PRI 19 A {5 1% EE (Peak Signal-to-Noise Ra-
tio, PSNR) #EA7 it AL IPAl . HCSE LA
MAX?
d(x,)%)
FEof MAX 919 (9 RACTT AL, 1 T8 A2 RGB

@G MAX % 2553 (x.8) = | x—% [ 0 Lt S

155 x KU x Z B Y 5 iR 2%

SIS R AR R R A I 4 P RS I 2% R A PR TR R
— 3, I PR 48 2 RS R S R IR,
Yl 2515 5 T =/ & . BCS-JSCC®, BCS-JSCCM ., BCS-
JSCC". 3K =N BEARUAE TR BE 7 A 1Y) W 48 )2 B S I R IR
BNFE PR RN, S (R A 4%
HIZ5H E A2 5 AR B St e — 3

F1 EEHNSERESERRE

PSNR=101Ig (20)

FOR 24 B T ZH Layer | B T LS BIIERRELT
BCS-JScC’ 1 9
BCS-JscC” 3 3
BCs-Jscct 9 1

A Z Gl ] Pytorch HEZR AT Ry 2 | 52060 PR 85
A : Windows 11 64 1 #:4E & 4t , CPU (Central Processing
Unit) & Intel (R) Core(TM) i7-14700HX 2.10 GHz, GPU
(Graphics Processing Unit) A Nvidia GeForce RTX 4070.
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5.2 XLEERBIGE

S0 IR DeeplSCC™™ (DISCC) (ADJSCC ' P i1
FURBE S > () JSCC A RIPEA 7t Eb , fiff AR R 77 A2
SO G B 2 e 2 B TR TR IR R AT DAL . 6 TR A
ISP RIINK H x W RCBME R KIUG , HAH% %07 s
FLOPs
HxW
o FLOPs 2k 58 5 — Uk 2t B i i 22 10 0% AT AR
. DJSCC A1 ADJSCC 4 /23T CNN (1) JSCC B | Ho g
fif A4 T 22 2 1 4 BURAE 55 00 R . EXT EL =
A (42 4E BCS-JSCC) 7 4 i #5% AH [7] FLOPs/pixel 4% {4
R RE RS 3 I R R AR ) TR R 4% 2 R A R
BB K/NX LGB 25, X DISCC F ADJSCC %) gt £
AT YA, TN AL 25 45 44 DR FF A28 . DISCC L ADJSCC 11y

FLOPs/pixel = (21)

A 75 5 (model capacity) , BIFEHIF) R IKBE 1, S A
PRS0 43 B T T8 40 B TR DA O 2
IR PR ZR A5 ) RN R R B e A 45 1Y) e T
BEARY T 2 fa A nT AR 2 ) SRR
Fon, T HE 5 52 245 55 Pk fg . DRt 7E X b Ay
AT B A, P Se R UE R 2 AR TE R, U R A
R RO B RN AL 28

TESZE BT A BERY AT 5 e 4 L R Y1 R 1/6.
B X BCS-JSCC, K i BT B R /N 73 Bl B 4.8
16, B3t 7 =L . 7ERA N E T X DJSCC
1 ADJSCC 1 Ji i 25 FE A7 YA, LA O =R 1 G
T 85 1 AR R 7 s SR BOE A — 8. B 2 B i
W 4 45 Fg 3% 2 fr s . 7R B4 S5, DISCC
ADJSCC ¥ H B A7 %% , H 2 & H #5128 s E0A Bk
S, LAIE Fe FLRE S i i e 45 1)

R2 BEBRBIEN

4151 (inei] TR | 4% 2% FLOPs/pixel/K
BCS-JSCC Conv(4 x4 x 16[4) 0.10
Conv(3 x 3 x 312)+PReL.U;
DJsCC 0.10
1 Conv(3 x 3 x 16[2)+PReLLU
Conv(3 x 3 x 3|12)+PReLU+AF;
ADJSCC 0.10
Conv(3 x 3 x 16|2)+PRelL.U
BCS-JSCC Conv(8 x 8 x 64|8) 0.38
Conv(3 x 3 x 12|2)+PReLU;
DJscC 0.39
2 Conv(3 x 3 x 162)+PReLLU
Conv(3 x 3 x 12[2)+PReLU+AF;
ADJSCC 0.39
Conv(3 x 3 x 16[2)+PReLLU
BCS-JSCC Conv(16 x 16 x 256|16) 1.54
Conv(3 x3 x 17|2)+PReLU;
DJsCC Conv(3 x 3 x 352)+PReLU; 1.54
3 Conv(3 x 3 x 16/1)+PReLU
Conv(3 x 3 x 25[2)+PReLU+AF;
ADJSCC Conv(3 x 3 x25]2)+PReLU+AF; 1.52
Conv(3 x 3 x 16]1)+PReLLU

TE:Conv( F x Fx C|S ) Fm BB/ N F AN S, 4 EBON C B BUZ R [RZ 22 18 LASr 5 BT s PReLU SHAIEZR PO ML, AF y AD-

JSCCH i & Syl k.

5.3 CIFAR-10EiB&EHER
5.3.1 AWGN{SEXIER

Kl 4 J87R T 7E AWGN {5l , 7 58 R 45 L Ry 1/6 251F
T, BCS-JSCC . ADJSCC . DJSCC = Al A% 1 #£ CIFAR-10
M4 T 19 PSNR-SNR M fE 12k, Horh DJSCC AR 43 531]
TEEWELE A 4 dB .10 dB .16 dB 514 F 20 Bl I 45 53T
i . RS RIS AR A R B U1 255 CIFAR-10_EiEATiI14%,
FLEIES A B sRAOI S

TE =920 4 F F , BCS-JSCC 1) = Fp A8 A (BCS-
JSCC® BCS-JSCCY \ BCS-JSCCH) 16 A [l {5 M L 46148 T 3¢

PR AT () PSNR P BE , H PSNR AR AR T, (H 5
KIBTEAEL 1 dB. J4FX =R R g HERE AT , Hoff
T 25 KA A7 AE 22 5« A RS 285 vl % S IO 286 1) J2
RGN, P EE R R/ NE W TR . A 5.5 T = Rk AR
A fif b i T 5 L A A7 A s B R/INIEE AT T R A LR
JEEAT 53T

TE 55— 2H 923 (4 5 %% FLOPs/pixel %5 0.10 K) 4%
PR, FFHE 0 5 5 BCS-JSCC 7E A [l Mt e 4511 3%
T DISCC  ADJSCC, I FLFf 25 17 M L i T,
it 22 5 2 WP K, 7F SNR=20 dB 4k PSNR 4 fig #4 H
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5 BT R TR R A6 45 5 DR T 2 7 TR AT
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72l

24

m 28 m o S8
3 < SBF s O T A
= R s d ™ = 275 254
Zo6t %l g -
& 9 L A~ k3 L = 3 L
—e— BCS-ISCC —e— BCS-ISCC 250 7\ e pesasce
24 ¥ —=— BCs-IscC™ pyas —=— BCs-1scc™ : w1 —=— BCS-Iscc™
iy —— BCs-1scc’ Y —— Bes-Iscc® e —— BCs-1scc’
L e —A - ADISCC 2 b —A - ADJSCC 225 ¥ ., —A - ADISCC
S iw --4-- DISCC SNR,,;,=4 dB oy -4 DISCC SR, =4 dB § 4 4=+ DISCC SNR,,;,;=4 dB
20 - ’,--';" -4 DISCC SNRy,,;=10dB 20 L : -4~ DISCC SNR,,;,=10dB 200 : 4 DISCC SNR,;,=10dB
¢ ~-4-- DISCC SNR,,;,=16dB : -4 DISCC SNR,,;,,=16dB & 4 DISCC SNR,;,=16 dB
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
SNR / dB SNR / dB SNR / dB

(a) 0.10 K FLOPs/pixel

(b) 0.38 K FLOPs/pixel

(¢) 1.54 K FLOPs/pixel

4 CIFAR-10 54845 AR 7 g e AWGN {518, 47 9 R 45 L 1/6 44 PSNR-SNR it il £&

DJSCC FIl ADJSCC £ 3 dB. i T3 i {4 & J1 i CAM
H51A, BCS-JSCC XS AN [A] A 17 W LU A% 1 AT 3 i e, e
PSNR £ BE B A5 1 L SNR B4~ AS I w , iiixX — i 5
DJSCC 1 — 7 Mt Lb JF PR A TR AN A PR 0E A%, T fif
BT

TESS AR =200 551 T (Zifih 4% FLOPs/pixel 43
W1k 0.38 K F11.54 K) , BCS-JSCC 7EAKAE 1 [ (0~5 dB)
T B E 32 5K T ADJSCC 1 DJSCC, B M fE 22 I f
KM 1 dB. B 15 M H B 15 Jm, BCS-JSCC 14 g
S A $E T, 9F 8 d ADJSCC Fi DJSCC. 1215 g
It & 20 dB i}, BCS-JSCC f4 M GE # Y ADJSCC F1
DJSCC # 2 dB.

Bl 5 R T 78 s 38 5 Wt 43 3 R 4 dB L 10 dB I
16 dB i, BCS-JSCC., ADJSCC Fl DJSCC = Fift #5 %1 1y
PSNR £ fE Bl 4t 2% FLOPs/pixel Z8 1L £ , Horp 3258
K1 PSNR B FLOPs/pixel FEAKTT T B (3% . &5 0]
LLE H, BEE S i o 10 1050 2 W AR, = Fh A 1Y
PSNR 1 BEYS A BE T B (H T B R AR 22 5% . 15
BT A {5 M e 25 148, BCS-JSCC f4 PSNR 4 BE T [ 3
F A ADJSCC 5 DJSCC W 28 1% , H5 5l & 7 FLOPs/
pixel ) 0.38 K F [ # 0.10 K 19 1d #2 1, BCS-JSCC 1Y
T I 5 S B A8 R b G L AR R, 2 B BCS-JSCC 1R
i R 25 T 530 o o A1 AT 8 08 T 4 b 4 A A v O IR A
Pk RE .

2975 F

260 f
A 35 |
258 | 29.50
330 |-
256 2925
325 - a
o 254 o 29:00 s |d =
3 =z = ey el
% % % 32,0 P
%252 g 2875 ) ¢ ==
! 315
250 . 28.50 I y |
—8— BCS-ISCC i —8— BCS-ISCC -8~ BCS-ISCC
—e— BCs-iscc ! —e— BCs-iscc 310 —e— BCs-iscc
28 BCs-IscC® 28.25 1 ) BCs-IscC® BCs-IscC®
—k- ADISCC / -k ADISCC -k ADISCC
246 ~4- DISCCSNRy,=4dB | 5500 -4 —4-- DISCC SNR,,,=10dB 305 —4-- DISCC SNR,,,=16dB
025 050 075 100 125 150 025 050 075 100 125 150 025 050 075 100 125 150
FLOPs per pixel / K FLOPs per pixel / K FLOPs per pixel / K
(a) SNR=4 dB (b) SNR=10dB (¢c) SNR=16 dB

5 CIFAR-10 8842 F) J5 ¥ AWGN {5 18,4 9 H 47 [X 1/6 550 T 1) PSNR-FLOPs/pixel PEfig I 2%

b R SO0 45 S AT L, Y g e T O — B,
BCS-JSCC 7£ {7 15 M bb Z% 14 HA7 3050 W 2 A9 vk e ft
P Ah L K5 47 (0.10 K FLOPs/pixel) £ 14 T , BCS-
JSCCHEAS AR M LLIREE N B EAR M RE R I . B A
SRS A8 TR AR 2% B () AR, BCS-JSCC AT E T M 3

B, PRBLH BCS-JSCC AR BT J it - IR 58 1 26 1F 1 .
AR PERELESFRE T .

FAT R A 22115 1% G2 1Y 70 g 2 A T 58 kA7 %t
Fb. BRI A5 IR SRR T BPG SRl 50 . X
T G, R T TR R A IR T A R TS T 5 D
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05 R0 55 1/3.1/2.3/5.2/3 . 3/4 T2 516, 7] i} kg At 7 i
BT Z 51 A2 E B A i (Quadrature Amplitude Modula-
tion, QAM) , £, % 4-QAM ., 16-QAM . 64-QAM. 38 iof ¥ 4
TE Y LDPC 4 i A% 48 5 QAM P&l I Bk 45 &, B 1l T
Z A E LG g% . Bl 6E/R T AWGN{FIA,
98 R 45 LA 176 B S5 F A SC I H 9 BCS-JSCC
Ik 555 0 5y B X 45 7715 BPG+LDPC B PERE 2 5+
MRl . 5236 BE 2 B, BPG+LDPC 7 HAZ Mk L 15 4 b
B 6 5 BCS-JSCC 23T, {H H: 32 80 1 780 g < B 8 R
B (CLiff Effect) $5E1F « 24 SNR FRA% 2 45 5 BE DL T I
A SR ARG XA A R T I 25T 2
S FR SNR AR F 1% H bR A5 e H A, BPG 4 i H 1955 5
W R R, S BOR R UG R BB A 1% B AR
15 W EE 19 B 0 5 LDPC 2 i 1) it 5635 % K 9 o B 4
WYIMIG . 52 I e WX H Y | AR SCHE HE A9 BCS-
JSCC Ty 58 J B H 3 1 X 1 2 o a2 < ZEAIR A M
DX 3 2 BT 28 (1) J5 2 45 1l 4k TR] s v £ Mg b X )
ﬂ:ﬁe%T@“ TG 0 B . X bR R BB )

S HAL B0 43 15 X G i 444 16 T A5 R0 3 1 15 T8 2%
#EI’JKJJ,UMJC.

36 - —e— BCS-ISCC" block=4

—&— BCS-JSCC" block=8

—e— BCS-ISCC" block=16

-X=' BPG + 1/3 rate LDPC + 4QAM

€79 == BPG+ 12 rate LDPC + 4QAM

-X=' BPG +2/3 rate LDPC + 4QAM
BPG + 1/2 rate LDPC + 16QAM

- %= BPG +3/5 rate LDPC + 16QAM
BPG + 2/3 rate LDPC + 16QAM

—== BPG + 2/3 rate LDPC + 64QAM

== BPG + 3/4 rate LDPC + 64QAM

~= BPG + 5/6 rate LDPC + 64QAM

ot - ore e S -

PSNR/dB

1 [ [
= = X M M =6 e X NN =D P e X
1 1 [

] 1 1 [
E = =0 e 36 == =6 3 =2 ot o 3= o
1 1 1 [

L HE i
5 10 15 20
SNR/dB

K16 CIFAR-10 5#E 4 AWGN {518,417 96 FE 46 He b 1/6 440 F . BCS-
ISCC 5155177 % BPG+LDPC #Y PSNR P REXT Fb 1 28

5.3.2 TDL{SEXIGER
J T #E— L B AIE BCS-JSCC 75 & 2915 18 B85 19 1%
rERe , A SCHE— 2D A Sk 1R IR 2k (Tapped Delay Line,
TDL) 242 {5 RN JE4 7 SC 80 50 0F . TDL AR, & 4
15 538 3k N [R] 119 J2 S 6 A B3k e i oms , A5 AR ISR HL A
ANTR] B S 05 B AR . TR IS Y SE G e R IR
ity 4 241 TDL A7 38 14 o 8 7, 3% hy A58 780 75 J 6 1) TR 8
HAE PR T OGN e IR (5 B . 7E BCS-JSCC ARl |
QIR x , 28 1 45 AR AR ) S &2 505 1 455 \TDL
A G RE R e T R S, T
Sp=HT®,x,+n, (22)
e, H ok TDLAF T8 (9 S5 R0 (5 T8 6 B, ok 58 T 320k

ity C 1 A 1 30 A N B8 T= [ 1, i, |V
R, AR FH R R B e p W 1) PR 448 %R D B @y
BRI IS T2 23 S Bt Ry AR5 0 1. Q 43 i . JE K
WA 5 85 o0 M Ry S8 55 M, A 4 5 1 A A5 S B

PR .
G- Re{AB}}
" m{s)
{
{

[Re HT}} !Re{nB}:i (23)
= D,yx,+
Im{HT} Im {n,}
= d~53x3+ﬁ3

Hofr, @, Re{HT} Im{HT}] ®,J%5 50 45 0
MEAEE . 52T RS, TDLAE A T BA% Mk 5 7 %k
29820 5 (9) Fri ik i AWGN {5 38 #  HLAT 254y
PE, LG AT DU B AWGN 15 38 1 2k 3575 75 %5 TDL {7 i
HEFTA 850 A S b 3

S R FH TDL-A 5 38 8580, 2% % 40 %R 3% & o
3.5 GHz , RFEERBEE A 10 MHz, I E FE LB 30 ns.
R A B o FE 28 S, K EE DISCC L ADJSCC [RlRE AR 15 2
W £ A TDLEL‘E{FPJEJ‘(HW“ Jf- % F§ MMSE 24 1 5 =
AT (EEAME . B 7 8 A T TDLAG A , 4l 9k
45 tb A 16 B AT, KIEUJ‘/%B’J PSNR-SNR 4
PSNR-FLOPs/pixel fi £k . SC5645 R R0, 3T 5800 15
TH S P4 A5 e, BCS-JSCC 7E TDL A5 I B8 P8 B
U B A PR RE 4 e e i AR T B E A AT
(X BT 55— 41 5256, FLOPs/pixel 25T 0.10 K) , 7E45 15
W L EREE N BUS T T HU AR A R L At B
B AL AR TR 2% FE I I , BCS-JSCC 78 TDL {5 i
WRER I s i M RR 4l RERE D7, S0 UiE T AR TR T
V527 BR 37 50T (38 M

AT TR 7E TDLAR i ¥ 5% F Xf BCS-JSCC 5 1%
Gt 4y B G BPG+LDPC ik b AT THEREXT e . 328
WE T, BPG+LDPC J7 % [a] A AR 15 #2 Wi © 0 TDL A
TE P B, ISR T MMSE Y9 #5: LI 272 T4k
&9 s T 1671 96 R4 He ok 1/6 Y 2544 T, BCS-JSCC 5
BPG+LDPC U715 75 55 1) PSNR PEREXT LL i<k . i
Fh4 SR B AP, SE6 A LDPC S Bt 22 15 8 41 5 22 114
ST T RELE A P e BT ORI P AT AT L SRR
SRR AE TDLAEE AL T, BPG+LDPC B 15 i Jr
ZEN R BRI S IC T 4R B Y BCS-JSCC ik . ARG
i) BPG+LDPC 4w fy )5 2 AE AWGN 538 N BA R FryE
FERE SR TE TDLAG MRS T A5 18 AN AR PE DL B
Z A VR R A AR L R BOL MR B R
fb. ML Z R, BCS-JSCC i i Bk A AL 15 5 5 15 1 4
T, J 3L A 5 104 i 3 33 o7 1 L BB %00 X TDL A i
SROP =R i U

=}

—




%07 W HEOWEAE SR R A B A R VR A I AT YA ISR 2187
*r b
32+
32+ 4
L uck
30 b f&‘ft 2 :
* + 30 "y
28 | /‘{f or
2 i ,.Huu g Epnl 2l
2 T ' + P z PA e ers
Z At Y g1 z &
24 FV9 4 o pesascct BCs-IsCC 26 ¥ e BCsascct
'.-“’ —=— BCs-Jscc 24 r —=— BCS-Jscc —=— BCS-IscC
Y. M —— Bes-1scc’ —— BCs-Iscc’ 2 —— Bes-Iscc®
A —A- ADISCC 22 - —A- ADISCC —A- ADISCC
¥ x’ 4 DISCC SNR ;=4 dB _’ ¢ -4+ DISCC SNR,,;,=4 dB n ¥ .4+ DISCC SNRy;=4 dB
20r¢ ‘.-" <4+ DISCC SNR,,;,,=10 dB 20 R4 -4+ DISCC SNR;,,=10dB ,«":' -4+ DISCC SNR;,=10dB
¢ -4+ DISCC SNR,,;,=16 dB § -4+ DISCC SNR,,;,=16dB 20 b : -4+ DISCC SNR;,=16 dB
18 & | . ; ; | ! ! . I | | ! .
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
SNR/ dB SNR / dB SNR; dB
(a) 0.10 K FLOPs/pixel (b) 0.38 K FLOPs/pixel (¢) 1.54 K FLOPs/pixel
€17 CIFAR-10 046 48R R i TDL AR IE 4 98 R 4F HE 1/6 254 T PSNR-SNR MR 2%
25.4 29.0 325
252 32,0
285 F
25.0
315
B 243 2 %0 2 ——4 g
g g II /_(/_,,f’ ;310
& 246 & 1 A 5
1 L.—
[ o
244 : 27.5 | Fa ] 30.5 ; |
d |/ —— BCS-ISCC i |/ —— BCS-ISCC I/ —— BCS-ISCC
2o | ‘l // —O0— BCS—JSCC':‘ /! —-o— BCS—JSCC':l 30.0 Il/,-’ -0— BCSJSCC:l
; BCS-JSCC 270 BCS-JSCC ¥ BCS-JSCC
a0 b/ —A - ADISCC / —A - ADJISCC "// —A - ADJISCC
Tl —4-- DISCC SNR ;=4 dB P —4-- DISCC SNR,,;,=10 dB 25 1% —4-- DISCC SNR,,;,=16 dB
025 050 075 100 125 150 025 050 075 100 125 150 025 050 075 100 125 150
FLOPs per pixel / K FLOPs per pixel / K FLOPs per pixel / K
(a) SNR=4dB (b) SNR=10 dB (c) SNR=16 dB
K18 CIFAR-108s4E AR J5 /8 TDL {8 4 56 FR 45 LU 1/6 241 T 1) PSNR-FLOPs/pixel P 1 2%
Wl e BCSISCCblocked 2k . =AY XA A AR [F] 1 3 BEE S 2 DIV2K B
-ISCC" block= VHe N
A e 95 L HERT I EE) 4 PR BRSO T 10 7T
e et UL e = 32 25, BCS-JSCC 7E = 5 e L 444 T~ A
32r -x= BPG + 2/3 rate LDPC + 4QAM e
—:— BPG: I/Zra:eLDPci 16QAM ttﬂ:x‘j‘ tb*ﬁﬂiq/\ﬁﬁjgwﬂggﬁﬁﬂ . Ej[z] 4 EF] CIFAR'
g T BraTaAmeLbreTIGom 10 B9 46 ) 25 R ASTE] , BCS-JSCC AR AYAH Eb T HoAl w Fh
A BORIAE SR MR LU A 1 N 22 0T Oy 1 2 . R A6 3R

26
o -x;-é-x-,x-x-x--x—x—e

i

24 b X_x,'—x-)e-)e,&-x,é-)@*—x—x-x-
X

!/ 1
XKk el
2 JEEES ;
2 %
f [ /
R £
20 Lt L X! |
0 s 10 15 20
SNR /dB

E19  CIFAR-10 ¥ 4 : TDL 15 1,717 98 & 46 b oA 1/6 4 1F T ,BCS-
JSCC 585154 J7 %8 BPG+LDPC ) PSNR P BEXT Lt il £&

5.4 Kodak #{IF&ELIHER
R B AIE I 4 HH Y BCS-JSCC 78 55 70 B R K4 o4k
%Eﬁ%ﬁﬁﬁﬁ“bﬁfm AR K AE Kodak Bl 4
AT S B PF AL . 1] 10 45 ) T BCS-JSCC. DJSCC L K
ADJSCC =M #E Kodak B4 £E Y PSNR-SNR 4 fiE

— S S5 F R (4 B %% FLOPs/pixel 25 F 0.10 K) ,
BCS-JSCC 7£ SNR=20 dB 4k () PSNR % §E Al 8 ADJSCC
#)5 dB.

B RER T #EA5 18 15 M L 435104 4 dB 10 dB I
16 dB I}, BCS-JSCC . ADJSCC 1 DJSCC f# PSNR 1 fig
i #% FLOPs/pixel AL M2k . 5K 5 45 1 45 R 40
Lt , BCS-JSCC 7E 4w i & 1T 5 1t T [ ), PSNR 1 B 19
It 25 Y S A HC il 7 D A R T Oy G2 0 R LR T
FLOPs/pixel A 0.38 K FF#%0.10 K iy #2 .
5.5 HEGFE=ESA

F 351 T BCS-JSCC ) =FpAE 1A BCS-JSCC" BCS-
JSCCY BCS-JSCC® LA & DJSCC . ADJSCC 145 A 1) 2 fift
fidh gt A it 25 ) oy A 0, 28 v (i TR 28 1 S 7 77 fih
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as | 400 F
375
250 37.5
350 | akkh AAA
325 adAkA 30 ¢
A‘*‘ 325
A e 325 F S
% 30.0 xk -‘1’__‘_‘.:‘:‘:‘:1‘1‘ % wol A ”‘vz‘t._*;t‘-‘-‘-‘ % ) 4:‘\‘,‘“‘:‘.‘-‘..‘
g RRes g > w’_‘»“ g .l *
€ s P z P O SRR R N Frerere wwrrerws
: 444 —— Bes-scct Y87 ¥ —— Besascc BCs-Jscct
g M 275 | R A M M
o4& 7 —=— Bcsascc o Ve —=— Bcsascc 275 | Y BCS-ISCC'
25.0 ’.v" Ay —— BCS-ISCC® 0 ,’0 —— BCs-Iscc® BCs-IscC®
' ¢ ’.s’ —Ak- ADJSCC 250 - I'{’ —A- ADJSCC sso ¢ '_."'., - ADISCC
25y -4+ DISCC SNR,,;,=4 dB oy -4~ DISCC SNR,;;=4 dB - ¥y -4 DJSCC SNR,;,=4 dB
,5 -4+ DISCC SNR,;,,=10dB 25 k¢ ,4" +4:- DISCC SNR,,;,,=10dB ¢ ,f‘ -+4:- DISCC SNR,,;,,=10dB
200 | ¥ -4 DJSCC SNR,,;,=16dB ¢ -4 DJSCC SNR,,;,=16dB 25 ¢ -4 DISCC SNR,,;,=16dB
0 5 10 5 20 0 s 10 s 20 0 5 10 s 20
SNR / dB SNR / dB SNR /dB
(a) 0.10 K FLOPs/pixel (b) 0.38 K FLOPs/pixel (¢) 1.54 K FLOPs/pixel
110 Kodak $#i 8 AR J7 7 AWGN {5184 58 47 LL 1/6 2% T PSNR-SNR M BB £k
30.5 " 3
30.0
295 3
290 i,
g 28.5 2 /I, Sl ,,A'
% g / g )%
= 250 £ 31 e " £33 »1,/
275 ¢ 7 —e— BCs-Iscct 30 L = BC;.;S;:CL 2r —e— BCs-Iscch
A —e— BCs-Jscc ,f —e— BCs-Jscc™ _ -~ —@= BCS-IscC™
20 BCS-Iscc® v BCS-ISCC® nr /* BCs-Iscc®
// —A- ADISCC 20 L il —A - ADISCC 30 | il —A- ADISCC
265 ¢ —4-- DJSCC SNR,; =4 dB ,/ —4-- DISCC SNR,,;,=10dB ¥ —4-- DJSCC SNR,;,=16dB
0.;5 0.;0 0.‘75 l.:C)O l.;S 1.;0 0.;5 O.;O 0.;5 1.:)0 1.;5 l.;O 0.;5 0.;0 O.;S l.‘25 1.;0
FLOPs per pixel / K FLOPs per pixel / K FLOPs per pixel / K
(a) SNR=4 dB (b) SNR=10dB (¢c) SNR=16 dB
11 Kodak £ 4 AR J7 ik /e AWGN {53 417 58 45 LU 1/6 251 F 1) PSNR-FLOPs/pixel PEAE I £&
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