-
15d, $AE, AN, 24
Fobosta e Tt

{sclee, dhlee, chsong, jmkim}@uclab.re.kr, srcho@cau.ac.kr

Recent Advances in Semantic Communication and Generative Al Fusion Systems

Seungchan Lee, Donghyun Lee, Chihyun Song, Jaemin Kim and Sungrae Cho
Dept. of Computer Science and Engineering
Chung-Ang University

oF

8 ¢

AWE BN F54 ko] dolEe] eluue EEHon AYFoRA AU B B4 te
s £AE A5t S Aelvilelt, /E Bl ME FHne] ¥ %E WA A
BaAe v Ade FAShE, @A P 9 FEAE g8 Qust P %e £ ool
e 5o WAV Gk AT RS AHY AFAS EEFE do md, derg 4y
$)e Ay FF9 W FEs 2z 445U 233 Qo] olYd AR naE + 9
goro® FEwa gk ¥ =Ee AuE A% 44 Al o §¥l #d H A7 5
Aulolstan, 71% §HOE QA% B4 WAel Wi Fo S8 A, aen FF AAsr T A
=g,

_

ol

)

e o rr

- AlilE E9 FREE xosy. oE 59 ZFIZE
I.A# dAUold e Eo 44 2do] wetdow Qe
27 EATHE APHE 6G AUE @ra,  TORE BEoew dend, dF 7 wdsh

_ y Lo} 9 = L = = =

AWE BAe Be@ vE gRwud delge o FEOM efdle An dme] Haddws w

Age  $AAE MRe dAeddesn Fmwy AT A mE=E Ad9s S gn AgAelH

== “ = = o= MEEL EA wo] 75aAg. = sgd AAE

QITH11[2]. $Alche AR dolHox Bhed Jus PN S A

A o T T == pil o = oo 22~ Aok 7 = Ao A Tro QJE_ =

Z‘]]7%;]—_’ s A olwm|u) o]:,p];}u:] Z2ATre. 3o T 1S TAldd ZE A5, SAES dE H]O]FAE

oraLl =T gul Lal3so y o TR RT o Tt Qoksl Zlolsl T E T EWS sty Ao O]é

AAg 283 v BAD olF g AR g KT T BRI LS Gesid TELL 08

o=k MAEY s on) oFols BAvF glom, A4  WeE d2d e FAC HoHE dxdA

=TT a 0 BA—"1, 7O /Kg}\-]t_ﬂ— _,[: O]q_ o]_@_ E%H o= o)X ;qy_e ELHX]
= 0 O 2] = < o e o = AR . = [ e A e} =

s SHShE S e AEshe Weld Tk s Zeld mad use BuskAG A

AWE e 54 A AMsheel gle} duah A T e a ozl o o

Ayl Bol 22 =go] REIcl A7 (3] Hol HE dHoHzEE Frj¥em Y 4 Utk
fe2Ne) T T o = T L i PN . . - = =1 =] =) o] =) al

wat e Abd A2 glo]E o] WA olgh= [S]el A= olefdl ofeltols A&y 98] AR

AolA wlgwl A7kl Bl samc. olgd s REW ClEI HEH AY B HEG AUy FA

T 5} s RS R pAA A wmo oFsli =g —Hu ;\]_EHoﬂ UZ]»E]— 8 A RekS

=2s g8 Az WYY 9FA5Generative ADe] )& ALAIAEH, A A dow ARTS

Z@uly 9o oo =R 7 WE R st Faldel A PE HolHE AT RM

e e e TEET o as A9 0 Ay o oA B4 ass

igo*;fﬁ A e jm;ﬂﬁ; Solstd 5 slcka masigch elAy A4Y Al 9

o 3= ° Ul R <l - il = - . -

ddsw g wqle Al gae A% as 4, vl Ag g
s A, W AQ A7 For JE WA FHI ¢ e

Ae 7Hs4e dolFa ot
I. 28 3 AzEel o $8 Ald: Aue Sa7 2497
. ) ) i o 3o rhoksl Holo] SQoA] HEAA A
449 Al g¥el we Aud Bae Ask ggy AL S AUE HGT L 8 Gate de

Al 2 AWE EA Fgstomn AL 2= 9= U EF P s Ao vidEn. [6lelX = 8% Al
T e O e T G N 719k Generative SemCom AlA~®S AAsta, &%

1e thgTt Pk A, iR A4 Al RES B
o S5r dolES R ANE A% BYFomy

=

3¢ dolH A% A UAl &ne Frhsdn
Ak LLM 719 843 B2 7)8e 2838 4%

M
ih)
o

)

Almhe QEb/fane] FEs 5283t & AvH4l EA g AEEor ¥ HE $£E  99.98%7HA
AAE A Al 7 9= theksl Al Al ZEl=(AIGO)S o = . o rar ALz

= 3 U= o QF o TRIZE = A2 A FHA T = AN ABT = SEAAlZ] 4=
AWE B md w12 W 2] A o] to| Sesio HEAZIRNE BB A BREE 5% gAAE T
| T4 el Sk 5l A4 o] Sl g, 9l o] BuE 9o o= 217100 A ou E
W o olg] 43 olwE Wulo] Al:=9O FEAA]Z] 2= A A . Y -
== Etﬂ 18 =4 gloj= 22 oo T ]‘ﬁ T A WA (regeneration)8r 0. 24 EA HaZ gyjdom
Ak =4, A4 mde uxmstd £9 FE vl



9 EAQ Adolth oldd YYY AU BUL
24 IoT o A4 dlole A9, A&7y AFVX) 3
9 4% TR, e agdAe By 2
A%, S8} 2 FololEA 9G¥ 2EAY 5 U
ool Agd + A& Aom AgHETy oF Hol,

AgFAL MEAZLAANE Al FHAR =d LM
uk oolAEsL 2AE AA dolEE AN dAeel

O

S8 e 2o A%, £A AFe ol Y
2a9 Fn EE Aol AEE A AYFOoRM
244 @Y AL FEY & A7) e
A7) 3 BN ASOIE AER BAL o] HAR
ZZajo] Fawa, +4 wao] A9 BAl we by
ohiteh} 842 57 gRFonn YIE e glolw

qHY oY %
g EA+A4Y Al g Ae
dfom Fyd ZnE At AR B4 AusE

g5 A A AAY Al ¢ §FE dAAY
Ao Hg3l7] YeiMe Ao & J&sH
AEE ol Aduk. AAZE, GPT-3 ¢ #& =AY
g2 A o)ite] FEu|HE o]FoA] 9lo] T
gk Aal 29 A TS PR e o]yt
d9S gx g gEHHoR X3y 93 A}

Ab A 7lEe] aqtdnh EAR, A4 Al 299

e Aot AAE Edol AEdte=
== AF A SAY 48 5o EgEAES
F7HARD AdS AL $E = Ak B4
ole gt =AM AdL AR AA
W AR E=AAAVE Hue Y 2E
=2 B 2 AR A g A57F Z2asith
AR Z, Zefolw Al 8L Bk o]f7h Stk AlE FAlS
Fgalete] Wi AAg FHekeE Aol MAE=H, A
dolgu HAsx S o OARE FEIUANE
ZepolHAIE HES 5 l= Wele] mAjsolof Frt
ob&] ARgAREC] ALl HolEE Sholl Al
WA oR FReke A @e A AzE Aol
Agd & glomz, AAEE WAYE S FAH
A geke meisolol Fth olglel= Y Wil
ZA ¥l 7o) HF 9_]351]0]/\ g o= uug /\]

]

NiooX,
r =

ol
o
A

!

(== A i P A%< L= A R |
e
J

R AT
2,
>

=

iy

0,

A L= AL — 7o H, XTI =
ojm =& WAlGte FEE F-usk 71, e Bk

Ml

3L =3
bl H
% vhE § o $5 A9t AZlEa gl

[o}

m. 28

B =wdlde aAY S dfEuader FEls

AlY A ARE AT Ise] el dig
SELO

AT TS AVRIT. AWy FA12 on 7wk
&4 AR HdIEs JbeeA g, dE 7IWES
Az <dal FUHAJA Aesr agEn. ol
Aol A S Y Al £ Sug doly shFos
e A T FE vHS vEeE AWy T4
T I 2R A el vlojsta ok ¥
€ woklM onl gl= At Basa glow, Hol
= efe gdgh A
s} SATIEe Y 5%
%

I
A AY7E dgAE A

)
)
o

ACKNOWLEDGMENT

This work was supported by the ITP (Institute of
Information & Communications Technology Planning &
Evaluation) - ITRC (Information Technology Research
Center) (IITP-2025-RS-2022-00156353, 50% / IITP-2025-
RS-2024-00436887, 50%) grants funded by the Korea
government (Ministry of Science and ICT).

#3Ed

[1]S. Park, C. Park and J. Kim, "Learning-Based
Cooperative Mobility Control for Autonomous Drone-
Delivery," in [EEE Transactions on Vehicular Technology,
vol. 73, no. 4, pp. 4870-4885, April 2024.

[2] W. J. Yun, D. Kwon, M. Choi, J. Kim, G. Caire and A. F.
Molisch, "Quality-Aware Deep Reinforcement Learning
for Streaming in Infrastructure-Assisted Connected
Vehicles," /EEE Transactions on Vehicular Technology,
vol. 71, no. 2, pp. 2002-2017, Feb. 2022.

[3] S. Park, J. P. Kim, C. Park, S. Jung and J. Kim, "Quantum
Multi-Agent Reinforcement Learning for Autonomous
Mobility Cooperation," /EEE Communications Magazine,
vol. 62, no. 6, pp. 106-112, June 2024.

[4] L. Xia et al., “Generative Al for Semantic
Communication: Architecture, Challenges, and Outlook,”
arXivpreprint arXiv:2308.15483, 2024.

[5] S. Barbarossa et al,, “Semantic Communications Based
on Adaptive Generative Models and Information
Bottleneck,” [EEE Communications Magazine, vol. 61,
no. 11, pp. 36— 41, 2023.

[6] J. Ren ef al., “Generative Semantic Communication:
Architectures, Technologies, and Applications,” arXiv
preprint arXiv:2412.08642, 2024.

[7] Z. Wang et al., “Large-Language-Model-Enabled Text
Semantic Communication Systems,” Applied Sciences,
vol. 15, no. 13, Article 7227, 2025.



