dimlight13@kw.ac.kr, swool467@kw.ac.kr, kimsoogus@kw.ac.kr, yakrkr@kw.ac.kr,
*hyowoonseo@skku.edu, *dikim@skku.edu, jinyoung@kw.ac.kr

Adaptive Compression Technique for Task-Oriented Communication Systems

Joonho Seon, Seongwoo Lee, Soo Hyun Kim, Young Ghyu Sun,
Hyowoon Seo*, Dong In Kim*, Jin Young Kim

Kwangwoon Univ., *Sungkyunkwan Univ.

CR

P A B2
Agkatol, el et g 2o
AEH ol Azt Aokd A2H

L
[~
@,
rlo
{rt

57 45

aefsA|

oo
flo oo

oX
=2

7be "ol A7 A& 7Nk
Reinforcement Learning, DRL) 01] OJHET} BA FA A5S 53
VS

sS4 49 £58 A 4o

I. DRL 7]¥+ 283 54 4= 7|9
Agtsl= A3 73ksks Alale E21(Deep Reinforcement Learning
Semantic Communications, DRL-SC) A]A®lo]|x A2C(Advantage
Actor-Critic) @me]20e Algais, s QdueZe] 24 3= v}

3 Zo] xdHh

V J(¢) =E[V Jog m,(als) Adv (s,a)], Q)
o]7]4 Adv(s,.a) =R, —V(s,) oIt} 7y dehvle] 65 74 42 o]
B, s, AlRE ol A9 AEl, Vs e ARE tel A deje) 7hA E4
Adv(s,a)+ *‘?ﬂ | e} Aggo] o &g 7kA] §H Vel 2po] 2 ALt
&£ advantage $Hrolth & A4 VIEY A9 setulE o1, R & Al

3 ol A1e] efElot.

; 2o @Ak ek £ Al s
12 2AsAY @4 ATHES Audos 4%
2 71 A A% ol AR BREE Ao 40% ZolwA

s
s Ao Aegend A A%ES A4sar.
[e]
o

H’(
ox
ol
o

$Aeke ok2=&(Compression Ratio, CR)&

FEE 24T & S WINA A $uus) T
! ,
=

Fu-ll

ANV M, = vhaa wEE, AdE 4Bl e 54L TaeA
A &) 8t}

4./\]7]‘,] HAF aL_,_T__ J‘i:%"_' x}ﬁ S| ‘—4 HEe gEr
oAtk B9 AN Imd fAS Ao @ v
Similarity Index Measure, SSIM)S- =913} =52 éxé 3=
A 1A e Ad 2 gid o o] HE S ALE e - -8 23
B, HF WA Ry ® S0 A BE4S] B8

tx,rec -

A7

Z SS]M porl’pya) +f€f/(7r

B(6—/d%)), )

i, Bek 6= #lof stejn|
A 0oA 1744 o]t}

2)), @)

trrec

fef/@,of,) =t(8(6—
oI 7 A A, e 3 Al 8

B, T AZROIE §40)th Ry e

tx,rec

lr—ml))  &(

. AEdelx A3

719 AliE BA E AIHE 2u)zP Bt e A
o] ghong Aoty mHe H5g “é 317] 913} CIFARIO ®lo|E}4 <
Ae gt DRL-SCE A4 FRE 750, PSNRE 53 A
TA EAI EA BE % Higrdd  92KFloating  Point
Operations Per second, FLOPs), & A7} 7]uke] A4t EbA] Z# )
A %S Hrhgrh AlEgo] A& AWGN, Rayleigh, Rician A2 37

=



I ] e
= -6-52

281 lo-s2 281 - S1(ErrorFree) )
x S1(ErrorFree) o =82 ErrorFree)e/e_e/e/"’"
52| |- - s2(ErorFree) Z 26|"¥-non-DRL
o o

24 b 24

’ /@/ewe—'e‘—‘ ; /V\ )/\/V

20

-10 5 0 5 10 10
SNR (dB) SNR (dB) SNR (dB)

(@) AWGN Channel
ad 1o Al

oA FE oM, ‘error free'+ =
3l SNR 317 o 4] DRL-SC¢} 7]% =

‘HH 01-31:0] A=

E o
o

i
1o
=
o
)
d

1‘? i

i .

¥ le 40 e v 2
g wolF, 1 A% WE £8 /120R B4 vlg vudn
AWGN A2 #7304 S1 22 SNR < 7}01] ue} Aenst AR

O %2 A5 oF -6dBA oF §lE AsE 7153k PSNR
= HA9 CRE AAFsl= Oracle YIEY A 7]4F non-DRL ¥ 3} 1)

s w Slo] s HHHoR 7‘”;’"‘}5“ AOE YET ole A4
LA A Aol Aol e 4F div] 3 Y F deS AR
g}, 541 18- DeepSCC diy] ozt Z7FgAh Al9ke DRL-SC+=
ADeepJSCCRT} %8 ol A} F4l E&4S dAls) 4474l

ojFE AT

V. 42

2R old A7d 458 54 4% £AS ada] A4 A
29 DRL-SC 2919127k Aoksigle. Algke Aehe AN Bgeg
BA 02 2AsE FEe Aol AES 40710 FHsle] 49 Bl 5
A9 4% 55& ARFORA JIE B o) BRES TIA 9
DE ASE ANE 5 AT AE ) Asjel H=w Alekn Ak
25 AT Aol A% A2 Bel @ 5 ol

ACKNOWLEDGMENT

This work was supported by the MSIT, Korea, under the
ITRC(Information ~ Technology ~ Research  Center)  support
program(IITP-2025-RS-2023-00258639) supervised by the IITP.

[1] E. Bourtsoulatze, D. B. Kurka, and D. Gundiiz,
source—channel coding for wireless image transmission,”

“Deep joint
IEEE
Trans. Cogn. Commun. Netw., vol. 5, no. 3, pp. 567-579, Sept.
2019.

[2] W. Zhang, H. Zhang, H. Ma, H. Shao, N. Wang, and V. C. M.
“Predictive and adaptive deep coding for wireless image
transmission in semantic communication,” IEEE Trans. Wirel.
Commun., vol. 22, no. 8, pp. 5486-5501, Aug. 2023.

Leung,

[3] V. Mnih, A. P. Badia, M. Mirza, A. Graves, T. Lillicrap, T.
Harley, D. Silver, and K. Kavukcuoglu, “Asynchronous methods for

deep reinforcement learning,” in Proc. of the 33rd Int. Conf. on

(b) Rayleigh Fading Channel
ZZ7(AWGN, Rayleigh, Rician)o] t]at PSNR A%

(b) Rician Fading Channel

H] 3L

¥ 1. FLOPs, B4 "], A A7 ZHol|A Ak B34 v
HHE FLOPs A 4 FE Az
S1 (rec) 8.889 x 10° 704-832 176ms
S2 (rec) 8.234 x 10° 768 163ms
De?fejcs)cc 2.183 x 107 512 54ms
ADeepISCC | g864x10°| 1536 153ms
“O(“r;IC))RL 8.847 x 10° 1536 131ms

Machine Learning (ICML), New York, USA, 2016, pp. 1928-1937.
[4] J. Xu, B. Ai, W. Chen, A. Yang, P. Sun, and M. Rodrigues,

“Wireless image transmission using deep source channel coding
[EEE Trans. Circuits Syst. Video
. 32, no. 4, pp. 2315-2328, Apr. 2022.

with attention modules,”

Technol.,



