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Experimental research on identification of mine fire by
using bionic smell sensors array
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(1. Institute of Safety Science and Engineering , Henan Polytechnic University , Jiaozuo 454001, China; 2. Fushun Branch , China Coal Research Institu-
te, Shenyang 110016, China)

Abstract; Introduced the present situation of smell identification technology and gived a brief account of kinds of
smell senors and its development. At the same time, studied sensitivity of the smell sensors array to different odors,
identification mechanism of different odor source substance and its mixture ratio. Furthermore, the change laws of
background value with work conditions of underground and its influence on smell sensors were studied. The results
indicat that the smell sensors array can identify the kinds of mine fire, subjects of burning and its mix ratio based on
the ANN.

Key words: bionic; smell sensors array; odor identification; prediction mine fire

1 ERSMARIR

IGE BRI ERICHEZ —. R KK FEZ 0 A NI KK RSMA KT, LA KK
T, B B AR AR . A TS AR IR B R B AN ) R BT R E SR AL
FUR R RS TSR PR TRROMREE | U AR AR AERIE SR, R W R B0 TR 19 4R A 33
. FRIE M 20 22 60 AT I AL, B T LA CO, CH,, CH, MEERELL . Mkt as
EMIRTAA R, (BRI SCER AN Pt A Bl — L8, G, R ik P e it BE e g, — M
E60 ~90 CLLL, X— R AT st AR AL B B, s G 2R Bl K R AN JI AR 2 (0 9 3 I s A
PR HW, SREZ ERAETTE . TR, MERARE R & U | BR S HE PR Y

WrEs HHEA: 2006-09 -15 f{ﬂﬁ% Bk A
1EEEN: BER (1967 -), lgt@ﬁl:g/\ BTN, E - mail. yanghongmin@ vip. sina. com



%5 8 4] W AT A IR TR BB AR K I SE TR 5 823

TN AR R K S SAE R HER I BUN. PRk, &R KR KR B 8E = A4 CO &SR 414y,
D SR AT AN REIX 20 9 . AR IOk BB 2e /. A 4h, fEFRIE C,H, Al CH, SRR . 351X
i AR O, RS G, TRIXE A W0 R G T A S, X E— e R L
YT H KR TELR I | 0 R A R R A

20 40 90 AEAR,  H AR JUN K 2EREA G- — R i e BB I 78 &5 0 Tl i b, PR MR BUE R~ A
W10 ERRGEAL A, CAEfb . S aRIEE 25K S5 7 TG T 1z MR . o R SOt AH ) (9 JFURE, k4
15 A DR BRI BT — A 2 A 5 N MR E S AR A AL A N A BOBUZ . AN 1996 4R TF i, H A, Hpr[E
AT PR ARG, SIAT N LRGN HHr, FIH—417 MERERBES], R AN el <ok J
BT, B TERE T SRR TN AR H AT BT8R, HAS R - SER BB X IRICRI . mEdE . B
SER A B X AR A T T A THEA R AR = AR RS20, R AT TR . ARSI ks 56, s
TREEERR . EH X E AR IEAT T ORI 5206, I AR 4 s X A B2 3 UK
PERHUE T . SRRAG R URAE ST . BOR M RGBS T RFETI R, ARG IR TE
A K ¢ T AR B4 8 P 6 TR G4k, G WROKAE Simtars 3l AR A2 IR I T ok
%K.

SRR BIH AR R 2 R AT, B PRS2 PSR S ORI, 5 A
A AR R 5P . KRB AIGNSESE. W9 Y AromaScan 23 #) A4 7 (1% LabStation H 54X,
A 32 MEREER IS & PCA 5 Sammon Mapping %545 A0 RGBT, AT LI 0 %) o o 468 1) 3
AR (R TFIRERAT AL, I A T I H R4 F o0 BI0F S o B, BEE R 52k
TARKAIBEES , FERRAERA S I T ARSI SAS A, HEBR AR P R AR A TR AR SRR A 2 e J T, 375 22
T KE . RERIBE TAE.

2 SkERFEMERELR

SRAL RS L, HNKE AR AR . AR E Ay, TR SR . e 2R A%
RS IOV RS | R L AR

SRR Y AR B S AL & (VOC) YEHISIE IR 1L, 70k s At
AR MR G YRR PIRSS, H R TARRBE R, 55, AL s i mi BEIE s B 3R 1) A2
e, TR R (QCM) R . AR (SAW) AR 4 N T XU 1 HAL I 3 F,
JECAR R d IR TR BB 5 A 0 ol A M B R S e i, S DR SIR i Al gk nUE il 4
AMEFER, HirtgEot. SR ANESRE LA (MOSFET) B TAREUE . VOC S B AR
i T A= R BORE ) (AR 28 o i MOSFET (2 il ARk iU R 1) S LR, DS Al AR 1C il
LA™, R AE, SRaURXNE A S B R, R S AR R . BT L s
XA IR R AR (R R e AL, TR BCES AT A N R O R R AL T R Z, 5
VOC S5 796 R eI A AR T e B ) Rl s ) B, LBk 3 10 4,
KRR TR IRAR P IS A K. HADEL A i) 2L e i R A, AR s %
JeHekZ FOCALPE IR, iR o A PR

TS E S P i R AL S A 1948 AR SE B2 MR MBI BT R0 T — MRS 22 P 5
AR NS T, SRR AR, RERE ST ARHLHERCE AR, IE
—E W LRI B R SRR R RS N, B R AR B TR S AR OT R (IR
CHTAT), BAEARMSERE R T T A

PR LR, AR AR AR IR R SRR R IR, REBOZRIRM R LR,
PUAABATXE TP AR” AR SR AT X SE A R R R I A, Al AR 4%, 20 fiEZ2 90 4F
AR TR]HHE 8 LA I8 PR 240 R i T30 D ST A P N T XG5 A B AR A% el A ELE 7 S B SR AR I



824 # % F % 2007 4E45 32 %

fir, ERENSHAE N RS, HES A 1 R,

0%
o000
0000
00000 —_—
%o %OO%
AL )
IFE A NG XUZ AR (fR &R

BT NG X735 T F il PR R A S et A D

Fig. 1 Schematic diagram of synthetic bilayer membrane and a piezoelectric crystal device
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Fig. 2 Process contrast of smell identify between sensor and human
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Fig. 3 Sensitivity characteristic of array of smell sensors to different smells
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Fig. 6 The effect of run or stop of belt

conveyer on smell sensors
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