e
F4l0] 6

{jykim, shhong, ghkim, sjchoi, sclee}@uclab.re.kr, srcho@cau.ac.kr

A state—of-the—art on Metrics for Semantic Communication

Juyoung Kim, Seonghun Hong, Gahyun Kim, Seongjin Choi, Seungchan Lee, and
Sungrae Cho
Department of Computer Science and Engineering, Chung—Ang University

oF

8 ¢

g WES SR AEH B4 HAUZSE 9 deldelA g FEse] ofF $54lsE AW
AAY FAS) AAA %R RS ek 1Ee] B4 wAUZ S oguE gRE |seluw 4%
7)) WIE J]uke] ok, o] & ko A 37},

%, 29Ed 584, A dEzsE 4
Bad3 AN 4% Aol B AT FFE 2AT

2 s AEE AAgdlol ok X =ge Aue 59 4%
A

I.A 8 o 2
A FAAR B4 B AE, BEE AHEsta AWE EAe IAT BES &y 9
adAHoR HEdte dHdd 2HS wFa wHEdoH s 4E FHigse WHEES FId dEvH
Shannon Limit o ARAHoz trl7tm ¢t} o= AU o EE g3}, oju &AEgo] FHa3k tlo]E <}
71E9] sjEugde Askdd orizide As Eei FAg dolgete Aol & F O EFY fAEE
71E9 et ogE o o] wio] oy¥teE A& xgrelH gl shgo] 7lselth. BLEU © W8] 7}
AJAFSHTE, tolEe UA] AqdRE V|For Hridt, mEkA 2
a3y FH2 WE=[1], 2= UEYQAZ2], A& ouje] thE wolE wudte Ag, FAEIA @va
UAV(Unmanned Aerial Vehicle)[3] & 33 %2 ZA 3= 3AI7F Aok [5]914+= BVCS (BERT Vector-
goly AES o= & oI AMujxrt 5345 Cosine Similarity) #H& AZE Actsta FAIES
1% Al dist 897t Bolxrt. AlWE SAle Hr7kgth, ol BERT EES &&3lo] A AF3
olgfst 7}F Abde w2 B4 8T AEEs wEAA A AS 23t BERT + Held (DL) 7)¥ke] 7283
Ve2A e F5E wu 9lvl Shannon 714k T4l dojmdz, Fo|xl HAERRE 9 HWE w3
et dielHE HER QI3Yste FAlse WA dud WY E AT oleldt AAHES Tl wgelA
AlE Al dolEldA ouE FE3 1 YuE AWE ARE FE9t, AlME AR st WEHE
wAske] Bd gAY Aol gle dlolEE AlAg. et Hel, 7 HEY FAEE T3] HE ZARI
olgg H/AS T gulE  HETIHEA HeolHE FAEE ARgSth. BVCS #2 -1 HH 1 9 #e
AdEFste] 2AAA, 2AER] 84 T8 FA 5T 7AW 16 AMherE 52 fAEE orEth
T A 71E BAlY ~HEY 82 1 2T 1Hz W FdlA
O BFetn AWE BAls 3 o]&H AEEE HE F2 A% gy oy st WAl
zHAYIE o7 YA At [4]. 53] HEF o7t o, FAA B wE AEE7] o
~HER g&4 55 AFHoR FAs= Axe 74 AE FAE F7rE 5 gl AldE S 9% 4
71249 &EAeltt. 7]¥9  Shannon 7ol 4 2~9EH g8 Ax EI AAGHJG [6]l= AWE
A 2 A& BAZ A2 7]utste] HEE ~AEH FE& S-SE(Semantic Spectral Efficiency)Z
sl AliE ARE whedskA] ket uEka 7]Eel Aolstr] fl8l AlWME AR 72 ©$] sut (Semantic
AFEEtA ZE A xE AlMY FAld A&l E7bssit Unit)g E¢ggtth. o]F 92~E doledA]l P23l
whEhaA] AJHE FAL BHo A Azaier & Hart Q). o] ArR=I £ ZHolE vwtoer AA HAFHE
2 =52 AWE F4s Y3 4F F5hy o2 AE AEBESo] dx e uiEy HE HRA
18, AHE Hro|EE Avfgitt AR ou FAIEE FTRHoR aFsle] Ay
~9E" F&S AHEwr o3 HIL WD

dlolele] o] o, dlolele] BAA ou7} elrhi}



BEFAEAE o webA deld 7k Ay
d 23 shsd gz w9
ol gdud F e A A ®IE

ARZA A A E 23] (Semantic Entropy) 7H\do]
A s AT AEZ ¢l Shannon AE o] & A9

g Aoz FTHolY wAATE

Avh} ge o T ZA A A5

il
o]
dE=ZY g
9
E

Shannon NE=Z3E= "ol A4 3o 7|utst
gE  uwE AHARFS  AAsth AT AJulE
AEZIE =4 FE EE 9v9  Logical

probability & 7|Hto. 2 Ao, whEd] AL B E Q]
Z3gto] ol EAe ourt Fojx wWEg mE x4

m 28
AE BEAL e dolEe AYS dof, on
A9 AR wEs T T agAY AFsE
SA0 Ay £ Jdu AAY B4 dggges
FEG Qrh. B =RoAE AlWE FAlY] ATS
AFH oz Hrlstal, AFA T 7|9k g5 Ao A&
T U= o AWE HrE A xel ds) aEsielt
53 24 1 9n fAEE Hrlksle BVCS, A$
&S Hrutele AWy ~FEY 58§, HEZFS
ZA3se AME AdERI =& 7]E Shannon 7]5H
VNE2E AWd 4 gdd AWE B EAS
Nde A FEo|th, o]HI NFELS W Ex EE
o Al E% J—r_ng:sl_ Xéy_

& ARG guEARY  gelom

(o
3

o] =

ot
-

AREN7EY7 -3 [CT ATFAEITRC)Y A L& o}
39 AT UTP-2025-RS-2022-00156353, 50% / UTP-
2025-RS-2024-00436887, 50%)

e

il

i

al

[1] S. Park, H. Baek and J. Kim, "Spatio-Temporal Multi-
Metaverse Dynamic Streaming for Hybrid Quantum-
Classical Systems," in /EEE/ACM Transactions on
Networking, vol. 32, no. 6, pp. 5279-5294, Dec. 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," in /EEE Transactions on Vehicular Technology,
vol. 71, no. 2, pp. 2002-2017, Feb. 2022.

[3] W. J. Yun et al., "Cooperative Multiagent Deep
Reinforcement Learning for Reliable Surveillance via
Autonomous Multi—-UAV Control," in /EEE Transactions
on Industrial Informatics, vol. 18, no. 10, pp. 7086-7096,
Oct. 2022

[4] T. M. Getu, G. Kaddoum and M. Bennis, "Making Sense
of Meaning: A Survey on Metrics for Semantic and Goal-
Oriented Communication," in /EEE Access, vol. 11, pp.
45456-45492, 2023S.

[5] S. Kabir and M. A. Razzaque, "BVCS: An Integrated
BERT Vector-Cosine Similarity Metric for Text Semantic
Communication," 2024 6th International Conference on
Sustainable Technologies for Industry 5.0 (STD),
Narayanganj, Bangladesh, 2024, pp. 1-6.

[6] L. Yan, Z. Qin, R. Zhang, Y. Li and G. Y. Li, "Resource
Allocation for Text Semantic Communications," in IEEE

Wireless Communications Letters, vol. 11, no. 7, pp.
1394-1398, July 2022.

[7] G. Xin, P. Fan, and K. B. Letaief, "Semantic
Communication: A Survey of Its Theoretical

Development" Entropy 2024, 26, 102.



