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Abstract: To improve adaptivity and coding flexibility for diverse image content under complex and dynamic wireless
channel conditions, a deeply flexible joint source-channel coding (DF-JSCC) scheme and a transmission performance
prediction network (PreNet) for semantic image transmission (SIT) were proposed. Specifically, a multi-scale feature fu-
sion module (MS-FFM) was incorporated into DF-JSCC to enhance detailed feature extraction. A feature enhancement
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width consumption by over 50% under equivalent transmission conditions. The PreNet effectively improves the predic-
tion quality and robustness of the SIT in complex environments by reducing the mean squared error (MSE) by 20%.

Keywords: coding flexibility, semantic image transmission, joint source-channel coding, performance prediction

WimBHA: 2025-02-10; fEEIHHA: 2025-05-14

BIE1EH: HE, shenbin@cqupt.edu.cn

E@WE: EXRARRFERESEIITH (No.62371082) ; K 117 H AAFHEHR: 4 ¥ BI55 H (No.CSTB2023NSCQ-MSX0726)
Foundation Items: The National Natural Science Foundation of China (No.62371082), The Natural Science Foundation of Chongg-
ing (No.CSTB2023NSCQ-MSX0726)



.30.

5

hallis

{18 46 %

B

0 3|5

& GEIBAE %0 RV BB AT 5 ARV B AT AR
JE AR R HERA VA AT SEVE, XS B R SO
B Z e g AN, 6GB R “ i
B AR RR, R KBRS RN, S
i 2R AT V2 2 TH A R) BN R e ) CATE HE
w2, ESCEGEL AR ONER, A U
S SUE B SE B aT §E R 4, KRR PR RERE U4,
PR IS AP E R RE ),

TR RES = A B 2 RS —, BlIR
FEHITE 6G IB{E H i 5 £ X EE R A A, 15X
AE 9 EG AL S ok T2 B AT, sl
ANBRA P EA L BRSIKE R L& EF
SURAIERIR, SRt — BT BB AL f (1 Re ALK
SRR FAME S,

1) 8 B AE S (0 AL 21 g i

ERLIEME 2o, oG EmTRERS
FAE AT G Y 77 2T RE S BUAA M RHT TE 7R SR AT R St
SRR, B LSRR RE, WA m Ak
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W TYEERAE, SEIURHMERUE ST, 1S3
YR Z, M Z,. ¥ 2 M Z,iZcF=AMm, il
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N T SRR B G e B AN [R] SRR T T B R
Ak, ARG BRI EE T, RRAE AT BB SNR
55 CR FiAL B A 5 eI 2 7 B A AH R 48 2 1R RFAIE 7]
&, PRI SRR E YR EREAT PR, D
SEIZ YRR IERL & o IIME AR AL 2 B 8 108 R 1Y)
PWARFE, SNR A CR W35 Se e 1 5 Gidle fan 2% A
AR SFAT . XA [FRIEAE BARSS & HRHE 7
MR R 45 & BUR G MR . A5 R 41
PEER, LIS ERHMERIR, MR ReR B RE
b IE AN [ (A5 8 A R 4 26 1F,  $RSE 2 RS
5N B BTN . PRk, S AT
FKomH

PSNR = S(p,.0,.4,.R) (20)

e, AR 20 (12) AT 4 2k oR B T R
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fiE, @RI AR RIARE T, R Ak
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2.3 REZEIE
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Iff PreNet 5 2 DL DF-JSCC 4 15 45 RAE N S %,
SIS SIT R B v J5i &2 3l . DF-JSCC &5 PreNet
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q
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WHEAE 24k m . CREAN AR REAEIE,
FEK EUEHI  HER N T6815 % < 512154,

22 VE4HHIR T DF-JSCC IS 8% & . PreNet
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ME 6 A LA, fE%A~SNRYEH N, DF-
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