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Temperature Modulation SnO, Sensor for Online Acetone Detection
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(Northeastern University , Shenyang 110819, China)

Abstract: To achieve non-invasive,accurate, and convenient detection, an efficient diabetes detec-
tion method is required. Acetone,a biomarker for diabetes, can serve as a basis for diabetes detec-
tion. A suitable semiconductor gas sensor is combined with a dynamic temperature modulation tech-
nique , where the sensor’ s heating temperature is periodically adjusted,to detect acetone in exhaled
breath. This method effectively increases the information content of the sensor’s response signal. A
convolutional neural network( CNN ) is then employed to accurately measure acetone concentration
in exhaled breath, forming the basis for diabetes detection, the detection accuracy of acetone con-
centration can reach up to 98. 99% . These findings demonstrate the feasibility of combining sensor-
based acetone detection with a neural network for diabetes diagnosis.
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Fig.1 Acetone detection device
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Fig.2 Gas sensing response of acetone at different
temperatures and the static response curve of acetone

at the optimum operating temperature

Il 2 Ca) WINPT SO A9 e A AR IR B R
180 T, & AR AR (Ama i B ] 790 Ay 1, b T+
SPHEE S E 1, 1 90% Fras 2SR, B & 2(b)
AIAS AR 4 e 15 BB ( 790) 4 167 s,

2 HFTBRERS

2.1 FHFBEAHIIE
SR R ) L T R 2% 1 4 o) AR AR A R



%6

B EES KA &6 5 S SnO, 4R BRA ik 25

FIAL LI A BE . 24 SnO, 1 NS0k R fih
PRI, 73 B 25 7F SnO, 2% T 2F 47 W B 18 B 2k
T XA FR A Bl T 0 38 4, AT 512 SnO,
SR8k, BARRKE, Sn0, i £ EAELE O, |
O F1 O~ =FMR M A B+, = T sl B AR IR B 1
SnO, F M EEW I O, IEEMEE T, =Nl
Oyt € =050 (2)
MG AR T TARARAS I R RS Ty,
WESASTFRHE TN 0, #7458 075 0™ %
&, Ch
Oyt € =20y, (3)
O (ot e =00y, (4)
it PRIV Z )5, SnO, M P2 AR IE L ff /2
Il R TE R AR e S, AT VOCs
FETE, VOCs 4315 1 S0 B 245 04 480 15 S g,
— SRR, A A SE R AR S AR AR | L R
A, RS RS SRR R
AR S E A S P SRR N (YN
/N AREEREE . AR R ESAR R voCs A A
[F] P Al P Jo R 3 5 4, 5 ROkt ) 3% 1T AR
HAEHMEE AR, BA B R P ) VOCs 7R
SO B R TR 25 ) kA A A RO, B FL T
TE—E W N VOCs 1k B sy, W B 78 S okt
BERE R T Z | R A A 3 B %
ROV W RO AR R 5

WE  TEARRINRE T, S S EO R R 1 1 1R
B 58 3o 3 LA R A2 S B SR 38 R TR

L R ) e 2 A 0 AR A SRR Y T AR TR
JEE TR 11 T T 48 W R 1) sl AT A
R LR AR AR 2R B AR T
AW WIS, SRS EE -5 BiR
ARV IE S5 7 B 25 7 A g o g it 2 17 A AR
U, SnO, f& IR 1) 1 AN P Jey B F— > i A T
S TR R R IR 0 st 1) A2 T %) 30 285 0 1o i
2R BN BN 0 2 R R A R, R T
A RSN P F4) G0
2.2 EEKEREANSHNERE

BT HAS N AL B AR TE 180 TC B X P i 1
R I SR 5 2S o 50% R E A
60 ~300 C AL B E AT ShAS IR BE VR DI R
WeBE A 100 ppm, £5 BN 8] & 30 46 18 144 3 285
NAFS, K 3 iR,

M & 3 (a) AU, 760 N 38 %A A& 3
P REAE Sk DX 43 TR TR VA B B K i O D R 9
R 50 s, s bR R DR 4R AR 45 R n
K 3(b) frn, il WA B ()RR AR 06 B, 4k 2k
DA 7 25 ORI B2 Y RN AR 38 0 A 5 22 60 s,
BN AE S 3 (c) B, 5K 3(b) M,
FEAF VDR /D | e 20 2 35 FH R I 50 s YRR I
PE R o1

1000 1000 1000
800 f 800 f 800 f
é 600 - % 600 - é 600 -
3 400 | 1;'1; 400 | ?’% 400 |
® 00l ® 00l ® 200l
0 0 of

0 10 20 30 40 o 10 2 30 40 50 0 10 20 30 40 50 60

B /s

Bif J6)/s

B 6/

(a) BI40s, HZHS50% (b) IS0 s, %8 HES0% (c) A#I60s. HZSHS0%

B3 AEEBERKBSENMES

Fig.3 Dynamic response signal of rectangular waves with different period cycle
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Fig.4 Dynamic response signal of rectangular waves with different duty cycle
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Fig.5 Dynamic response signals of rectangular waves in different temperature ranges
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Fig.7 Prediction results of convolutional neural network on training set and test set
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