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Abstract: The rapid development of intelligent video services has imposed increasingly stringent requirements on the ef-
ficiency, robustness, and semantic fidelity of wireless video transmission. However, existing video transmission systems
still face several challenges, including substantial semantic redundancy, difficulties in generative reconstruction, and vul-
nerability to data distribution shifts. To address these challenges, a multi-task video semantic communication system em-
powered by a vision-language model (VLM) and a world model (WM) was proposed. At the transmitter, the original
video was compressed by the VLM into keyframes and textual semantic descriptions, such that transmission redundancy
was reduced while essential semantic content was preserved. At the receiver, high-quality videos were reconstructed by
the WM based on the received keyframes and textual semantic descriptions. To mitigate task-specific data distribution
shifts in dynamic environments, a continual semantic adaptation mechanism was further developed, through which the
semantic and channel encoders and decoders were stably updated using cross-task optimization to preserve semantic un-
derstanding across different tasks. High semantic consistency, stability, and generalization capability under different
video tasks and channel conditions were demonstrated by the experimental results.
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WREK(L, > G,y). RUIBEAZ SR RIFEFR
FEMEAN L s T 2 ST I AR ATR B AL
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BN R B w0 (4) RFEREA: Wi
(Lo > G,) HIEBAK(L, > G,), RUIREAT
R AR 5 S B BT D 2 S A T
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FIBIEAR, RUIREARIE SERALT EHEH: R
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RNAH VAL REERE, 18 SCFE 2N A T RLEL
4 BT R LR, A Kaggle 'F & 1Y
UCF10117), Kinetics-700!81 LA ;2 Charades U1 % #i&
£ o NIRRT LR SCIBAS RSN R,
WO AR R 2 T ST X b (D) BT
TR 5 ) AL ATE AR 4 77 & DVST Y, (2) 2
T A AR R AT AR T E GVSCY, (3) &

G g AL S FE H.264+ LDPC 221,

FEREAEAL S, VLM% VideoGP T+ 23,
BESULSHE. VLM R s KK N
128, 242 Wi 336%336 [ FL 4 ¢ B il . WM {5
WAN2.1 #1240 f, 5 140 12508 . W48 520 7
M, XAE X gt 28 1 = Transformer % i% 25 /2
P, B2 A4 8 N R Sk HRRAE 4 5 Ol 128
W TE S gmtid % K F VIT 4849, 4 Transformer 4
W EE 4 MNER Ik, BRRHE4EE N 16, R
132 RFFIE4EFE A 64 {5 18 St 48 K H A B
FZ LI, RS 256 MHATT, KJES 128 M
Z0. NIRFRE S8, 8 URID 8 51518 M
a8 K 5 Rk AH R T

ASCR B BNZR, VLM AWM U5 4& 4545
B BRI LA EAR BRI EE RS EE . L
(8) UNZRXIUE Lt ey, FFECA R 4E B
EHEM%: 36 BT st iz g X Fi s (26)
TFRE CSA FF2:% 3] . B SLIR ¥ 7E 48— R 1R 34
BE N AT, AT & 5 ERE R (R) 2 98 (R)Silver
4210R CPU (2.40GHz £ & NVIDIA A800 GPU
(80G A7) o BEIRLYIZRE HEHLIE L PyTorch 1.8.0 3K
B, FEH4% CUDA 11.6 I Thfe.

3.2 EftiREMEExTEE

IRV FE A (VLM AT WMD) 7641 45
B RIS B R IAZ 0 EE T, TESR S AATTE X
WS RSk =R R VLM A k2% S 18 SCHEEL
#5, £ FE VideoChat 2%, VideoLLaMA 2P DL %
VideoGPT+AY, P FPAS [F] () WM A N FEUs i L 45
HAY2E, AHE CogVideoX 1.5P7F1 WAN 2.10241, 5z
IS E AWGN {5858 N iE47, $dE48 UCF101,
T B Al AR K A — 1L ff) CLIPScore™®. &4 &
NI AP ZEAFGEEEE (SNR) &1 F 1
CLIPScore Bk la % . S5 HRRY, BE(EE RN
T, FrABAIE LSRR R ETHE S,
{H VideoGPT+F1 WAN 2.1 [ 20 & 75 FE AN I3 15 e
LL Y Bl Y AR A R R i M R . R EESE N
PREARSNE SOEAE R G5 P2 ORI A B

SRIG, ASCHE—5%F VLM, WM Al CSA HLi
AT T RIS o N ARAIE R G RE B 1R 8 R
Ours w/o Prompt 7~ A FH #2717 6 VLM 118 42
BLHEAT 290 Ours w/o VLM %7 F S2VTERVEUAR
VLM # % ;. Ours w/o WM % 7~ A SimVPBYHL AR
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0.62 1
0.611
0.60
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S 0.59
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=
~ 0581
057
0.56 1 —8— Videol{hat2 = Cog =B - VideoLLaMAZ + WAN
=B - VideoChal2 - WAN  —8— VideoGPT - Cog
=8 VideoLLaMA2 + Cog =B+ VideoGPT + WAN
0.55 1— ' " ; ;
0 2 4 6 8 10
SNR (d3)

K4 FTAE VLM M WM FRUIE Sl AE R REXS L
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#r 48 b5 N V3 — 1k CLIPScore 1 U ff {5 M Lk
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SRR, R T WS SCREUZE Sl
B, WM I ALSE T 8 77t 6] s it 285 A 5
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W, f&a, P e B VLM B R A
KEEME G E, MR EAEREEE — W
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*1 THRLSEIR S5 R
Jiik; CLIPScore  PSNR
Ours 0.62 35.37
Ours w/o Prompt 0.60 33.25
Ours w/o VLM 0.34 17.36
Ours w/o WM 0.36 18.43
Ours w/o CSA 0.42 22.14
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&, WK 7HiR. H—1k CLIPScore A T fif & H A4
A5 3% vty 1 SCHEIR VS BCAE . BT R guilid
TSRS MW SCA, ik g SRty , R 2 ) Y
7 E R EAS T % i CLIPScore Fl % /b [ 7] Il 25 2
. DVST & 15.18 M aJ YIS 5, 45 VIR 2R 1
B RE K HE J1; H.264+LDPC &8 7 7 I %%,
{H CLIPScore &1 .

A, ARSCHE T A F R S8 PSNR. SSIM
AIEM QoER, WM 2 WA, ATt RELAE —IFE bR
RIS R RSy, REIAE SCREEL . B SR
BN EG R A G TAAEERNE
Bk

R AEPSNEERZEZITNES

Jitk PSNR SSIM Subjective QoE
Ours 34.64 0.81 53.22
GVSC 32.48 0.79 51.64
DVST 29.32 0.72 47.45
H.264+LDPC 12.11 0.13 16.37
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