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Design of wireless electronic nose based on

near infrared spectral absorption technology

Shi Yijun, Wu Hongtao, Liu Wenhao, Su Zibo, Liu Yang
(Tianjin Bright Star Technology CO., LTD, Tianjin 300192, China)

Abstract: An e-nose system based on near infrared spectral absorption technology which can be used to detect
target gases accurately and efficiently was designed and implemented in this paper. The e-nose was composed of
near infrared laser emission unit, gas cell unit, system controller unit, and human-machine interface. Principal
Component Analysis (PCA) algorithm and Back Propagation (BP) neural network for analyzing the collected date
were integrated into the upper computer software by the MATLAB Script node supplied by LabVIEW. The
results indicate that the e-nose is stable, and its accuracy is 0.000 1, when the time of the networks training reach
more than 1 000. The recognition accuracy rate in recognizing the white vinegar, rice vinegar and apple vinegar is
100%, which can achieves the design goal of high-precision, high-stability, high resolution, and behaves good
application prospects.

Key words: near infrared;  spectral absorption technology;  principal component analysis;

back propagation;  LabVIEW;  e-nose

Yk B EA:2021-12-20;  1&3T HEA:2022-01-25
EE RN LICE, B, IEm R TR, 52N OGHRAR SR A TR R E AR Ty T AT

20210374-1



i E ok A2

%54 www.irla.cn % 51 %
0 5] = Fb g XA TR B2 1 H BRS040 BE R L Rzl iR

UE LT AT IX A5 35 A 780~2 526 nm, 147
R B XA LA B & S SE T (An: C-HLO-H Al
N-H %) (4555 5 45 G i e X — 35, e A3 ik
AR IR b 1) 35 21 AW IS 33545 T AR BBORE: i o
AP B SR A P RRIE S B, DnTE i — 25
G BT AR IBCHE A i v 0 45 ol 20 B8 o B o AR
TFAEG I ILF W T B, J6 T U020 AN O 3% A 460
TEHAEEE, B3 AL, TCT5 Y BN S XH R i
FEAE IR A U A A BT DK AR A F] T Ok
ZHIE, T Z R T AT BT e
WA Iege e AR R 25 45 45 A S

TG R UL LT AT ASOE IR HE R G . B T
K, B AR 0055 5 MR LA L DX 43 B /0N . B30 i
KT AL B2 B K AR R BR . AR
Jaf &R TR PR RS T, B2
07 FH T 45 il 2 4G 0 45 38R 02, T LA AT LA AR 495 g A
SR LTS 1 IR U, 3 RO K il A i
RO 2 X R ARG T Xt 2 AT ARG . T X R %
AL LM AR AT (5 5 50 KL 155 (5 1

emission

b

I L 75 2 Ak ) 0000 /N A Ao TD R 2o SO A
£ B 3 B, mT L7 6 0 XA 0 X G2 4 Tk A
PR, HT LR W, 45 A PCA Fl BP # 4 M 45 55
OSSO IR R T — B S TR AL RIO
TR M TG, JEXT R E R R M RE AT 4
R B RGO S ORISR S AT 4y
B, U HERT R IR F] 100%, SEBL T EOREIE . Bk E
Fm 3 FER A BT H AR, BA BRI R AT .

1 RErEMHT

1.1 REGEEHH AT

BT AT LD AN G TE WS H R (Y - S BT I 5 A
HEZRPE AN & 1 B o NI T DL A1 5 &R
S8 EF R DT AL IR LMD R ST RAE
JC. RGO NI FOT, ELLAMEOE L ST
BT HEA T B R G AR MR LLAMBOGIR, KA Y
O Ao T I A Y 5 RN i T 0, R
T g5 2 W5 380 ) DI S e e R B AR 5, 1
TG B 1L 25 F AL HLBE T 37 o

System control

Manmachine
interface

B 1 TR T 5 R G A

Fig.1 Structure diagram of wireless e-nose system
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Fig.3 Signal regulating circuit of sensor array

2 RERMHigit

TCLk B F 5 R G809 BCHE SR 3 A o M R
(PCA) 5 [ [n154% (BP) #H 4 M MIZE A, FiAER
Kl 4 TR o

Initialization
Data Data
Start and parameter
. acquisition processmg
setting

E-learning

Feature
comparison

K 4 BT RGMEHIRARR

Fig.4 Software flow chart of e-nose system
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Fig.5 The user interface of e-nose system
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