37 A4 dolHe 94 2RE 98
20 By Axd A7

FaF, W
e et nhE g

k, o] 913t
3} =2 A7) 23

gustn1070@korea.ac.kr, s_baek@korea.ac.kr, inkyu@korea.ac.kr

Olfactory wireless communication system for remote inference

Hyunsoo Yang, Seunghwan Baek*, Inkyu Leex*
Department of Smart Convergence., Korea Univ., Korea
*School of Electrical Eng., Korea Univ., Korea

I. 48

QI7re] o3pel e QA 2
73te] 2% ALY olsfeta oF muslelt welo]
oltolx] gk, e, oA ¥R 2 ¥d, &4 914, W
o QIzke] A7t B4 BEE Y]]

e}

5
FgAle] Hold Agel wRe] whgo] A& isi
A 73 glor, ol A7 B okds) Walsh sl
sih. dlE Bl Qzle] WX Rahs fal skm ARS
PASAG w8l FoI4 e B4 WAE B9
A%F A BF 57 7)%50] $4 Pojol ¢
ARIEES AAH ARL AR S, Fhe] eAE
BeksHE Zlo] o) FaBAE 2 HolF

F7he A Sgek Alwlt SEAW A 2Ae
Spato] vlgolLh gimel e o) aQlel] o8] 2 AN
Atk e weld W, v $7 Akl 5w
doelelue  ghds Al otk oleld AE
Ads) gla ke F2 Aol ASH ARE Fel]
2R Ao Jes YA Bert ola, o] Hgeld B4
Yol Fod 4TI & 5 Ak

Wb, B Rl F2h A4 HolEe] S48 sjetel,
o) Ao PRel] 98 FA B Asge] s A7
Aasigic,

o.£e

2 AFfoMes 2 AFE FYsr] Yl Creative
Commons Attribution 4.0 International (CC BY 4.0) g}o]X 2~
=2 A&F+= 'Gas sensor arrays in open sampling settings' <
Z dlolgAls &8st [3]. o eyl 19 1 oA &
Qlet 4 9lEol, B 87 27 Sl A 10579 72 4

of i3l 5, A s A AXE 2ES Al 7] B4 W
TE nEste] SAHIA dloly S48 3] AR-E 72 719
MOS A4 oglol& 7k Alsl/2 vhgo= sk A3 3t
o] Wisks Al Ao R FaAkeh, dT tloJE Al o]
sk Bislol] ik AAIE dlolE R 7155 gtk

T dolHAe R Tl 7hxel digk ERE W)l F
Bl ARE 7R3 =4 AES] 93] Fully Connected
Network(FCN) 7]¥ke] 75712 AAsle] Agdes 469
o Ay A3}, Fdst 374 AA (e.g., L4, 0.21m/s, 600V)<llA]
= 99.8% o9 =& FIrg Ao, AE Y& &
oA = vlolHE T 7F~9] HolHRE e wel % 97%
ool s FAINTh dF AHe olfE Tetslr] A
g o] w2 dlojEle] WskE FAA R B Hoks ),
FoH WHgshE AMY et Aol A= e 3
A= A8 FAEE s GR1E ¢ ATk &, Bdo] EF
Qs sPIfet TEe Aro] ofdd] Holglrhar st
T Ak ol#fst A¥= 72 9] AlA ofdlo|2HE FHEH Al
AE dlolel7b @ 7 B7 2ol $s] E8E F e
< AAbeiTt

“Gassource ™\
(10 class)

Acetaldehyde |
Acetone H
Methanol
Toluene

T 0d@)° -
) cun— \ . -
Fan ) %\ ¥
1500 rpm (0.10m/s) | | L&
3900 rpm (021m/s) | . E
5500 rpm (0.34m/s) | |
} .

{0

Heater voltage V;, |
{4V,45V,5V,55V, 6V}

1012 =X 2NE 98 A e
B AellME 52 dlolge] 944 AlolE g A S
A|Z=BES TR} o] AAIEI T FAldel = 72 71 AlA of

i
i
i

Y

{

J

2l
=]



dlole] A IAE vkdslr] $13] autoencoder 7¥F Q15
& AH&ste] dlolH e EAS FE3AL, ole wol= AdSs
23] AsHEnh dAgyE AsE AAG dHolHE dZHow
SRR B o= JPgshy, A 4ol 419 AsE
718k 2 Fully Connected Network(FCN) 35 2Hs £577]
& &3 54 7t~E SRtk

QE doly x = d3d 5 fr:R" - Ckn=72x
#of time steps 713 B4 A z 7} Hal, 99] Gqts) z =
z/NzHz & 7AAX AWGN AdS Ea dEdct oy $=41
A& y=2Z+nn~CN(O,N,))= t=Zd I gy:C* > RS
Fol 54 7te2 Rk ol Bdle sG] ARgE &4
e U 2 ERolA o] AFE-E= cross—entropy =
ARgROH, A CE = —3f tilog (p) ©F 2tk A7IA ;=
A label o sk, p; = E7719 softmax oA v
label o] &33h= &5 gtelth

m 2o4F 3 4§

1ol )
A G TS, GEEI} AE Y e HINRS) W
of mE AEY T/ 8 AHEE A, oleld $4S u

o Aol $5417] A PRk AT,
AT 54 FF A8l mE Aohes 77 2 o 2
I8 Fal HAG 5 Uk 54 5] Abg ool b 2
A 10%, Hv) 38%, Wit 26%9] AHE Aot g on],
ol FATNA B4 FES SRS 1) S JAEE wG
& Qe AN AT dael gdle 54 F2 919
welo] wol= YL mEldle] SHHY] WEOZ BekEy,
| @

ol 9lal Y1 lolEe] Bls) o]zl gt Jelgo
o TS A3 B4 M 4 TR BART,

ek s AR 1 29 17 48
Fo AT odek T A3} BmE 4EY T} Sk ot
o Al aeks @RS BAY 5 AT A9 dFL
T} A B ASEE §A%

ol AEY FL e 42 2
=

t}
ot H) #8e] 1 o Stk

100

90

80 [

70

60

50

40

Test accuracy

30

20

No channel
AWGN channel with Feature
AWGN channel without Feature

10

0 50 100 150 200 250
Sampling period

992 84 2% 80 BE AHE

w3k uHFojof sk}, wlelbA min—max normalization 7| <
Agate], AF doly ok ALLE 0~1 Alel9] score sp,
5.2 W3S}, penalty term 7ld-S 4851 as, — (1 — a)s,
& Hulglele AA 218 28 5 Aok oA7A o' A=
9} AL dlolEg] A FLEE YeRE 0~1 Alele]
weight 2 YeRIt) o2 MZH F7] 1s, 10s, 26s 2 thato
Z a7} 0.5Y WE 10s ol 4FE 0.7 2 397} score 7|5+
0.83 &2 ##o| Hr}.

2 A7E 32 71 dojE] F4l Al&Rle] 84S A
7171 918k 71240 o]} Al & 7S B
53] 7} Al o] gkt 34 3
o A e EFE A% HH $A7] AA ks
A gt

2 AFAE A AAIE dlol"HE AR
Aol gi3f oo, Filo ] s 7hsAdel A
T2A Qu|E ZHT SRR A glolHE BT sk
7 29S sk A AF dskl oisk AR AR A3
Sk @271 wiiell, A&AR vloly AES $1sk T4l o=
o] a3 Ao Ho|x, FF AT W R Xgslr|d
AgsiaL Azl

S7F Ad dlelee] 94 Ao 9 £7E 4
28 AAE &% ~ulE 3 BUEE, 79
4 A T ohet Fokll S8 S o= Yy

m\'r

e

o rok
+
)

100 : : . ; ; ; ——

90 O/e—‘-e——v
80

70

60 -

50

40 f
30+

Accuracy

—O—Ts=1s
20 —O—Ts=10s |
Ts = 26s
10 F —©—Ts = 100s |
—O—Ts = 260s

0 01 02 03 04 05 06 07 08 09 1
Compression rate

293 4% g BE RSE

ACKNOWLEDGMENT

2 e dmdrAdd Ads ol #3HMAE (No
2022R1A5A1027646.)

Faed

[1] K. Lee, I. Cho, M. Kang, J. Jeong, M. Choi, K. Y. Woo, K.
Yoon, Y. H. Cho, and I. Park, "Ultra-low power e-nose
system based on multi micro-LED-integrated,
nanostructured gas sensors and deep learning", ACS
Nano, vol. 17, pp. 539-551, 2023

[2] K. Lee, I. Cho and I. Park, "E-Nose System Based on
Ultra-Low Power Single Micro-LED Gas Sensor and
Deep Learning," 2023 IEEE SENSORS, Vienna, Austria,
2023, pp. 1-4,

[3] A. Vergara, R. Huerta, et al, “On the performance of gas
sensor arrays in open sampling systems using inhibitory
support vector machines,” Sens. Actuators B: Chem., vol.
185, pp. 462-277, 2013.



