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A AR R LR, EENIBERNEEARITRELT, EE
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RIERM, 1% F] MOTOROLA 2 & i) MGS1100 5 Fy #E 4T — S8 AL B 4R 2 2%
it A B X MGS1100 £ R 2% 1 45 7 M TAER R T 7 A 4. R4
MGS1100 &5 Fr 58 Je TAEBEA, Wb TIRESS Bk, FHXTIRESR 1
HRAFFAT TP 8T, B Ja e 73— AR Z a8 1, g
R I A T LATE SERR P A
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Co sannuncitor

Abstract

With the developing of industry and exhaust gas expelling of cars, the
atmosphere is polluting. At the same time, the incomplete inflammation of gas
will produce much CO in family, and CO is a kind of gas which is stabilization
in chemic character, will bring poisoning to person when the house is stuffiness.
So it is need to monitor the CO in house.

This paper analyzes the principle of CO sannunciator, focus on the
analysis of the model classification and recognition of CO sensor, the
operational principle of CO sensor is based on statistics and temperature
moderate model. The signal process method of CO sensor include FFT (Fast
Fourier Transform) and DWT (Discreet Wave Transform). At the end, introduce
the main problem of CO monitor.

At the end, based on the operational principle of CO sensor, according to
the requirement of CO monitor in house, decide the parameters of CO
sannunciator. According to the development of CO sensor, select MGS1100 of
MOTOLORA to design the CO sannunciator. At the same time, introduce the
structure and operational principle of MGS1100, and design the alarm circuit
and control soft. At the end, finish the debugging of CO sannunciator, the result

show the CO sannunciator can be used in realism.

Keywords CO sannunciator;temperature moderate model; senso
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L1 REER

BEE Tk A AR RO, S8R 7 ETs %, B
BT R AT # SR A I o AT ) — A B R, i KA —
BRI S N AR R 2 S 1, R, 8 V)& TR — RS R A
SR BEM LAY A 7 i R v (18— SR A B AR

1.2 IR ERNFENX

TP AL R, ERAE, XS ERN 28.0, XEAAH
ST E N 0.967. FEFRAEIRIL T, 1L SAEFRE A 1.25g, 100ml 7K 41 ] V5 fiR
0.0249mg(20°C), WAKERS AR W5 1K AF

—H AR F A, WARERIIFEEEN . AP ER,
L mERP ML E AN EE LSS, Uits THURS AR A IIRE, &k
BV . M —SULBRIRE N 12.5mg/m? I, T H SIEIR, 50.0mg/m’ i £
PR P B KBRS, 700mg/md i kA OB TTEE, R
A 2, 1250 mg/m? B B 0 BB, JEAEWIAERT.. A B AR 4R Ak Al £
B (COHb) RiFpr = N — S AR 5 5 AKX AR 5200, 3-11 %5 )L
# COHb “FIWIFIE N 1.01%; 12-74 S AWAHAEEN 1.25%. {HEEAK
SR NFEF 4%[K) N\ COHb #Eid 2-5%. N5 COHb Al E R it
2%, At NS SIRE S0, I0E O M E BRI R .

CO ZMABIATE R A5 e, A ZEARREE IR, =W
COWRESZAMEMIFN . = WA BN R s, HOB CO
e NO2 10 f5. B GBS 10-30min, CO 7K-F7E 12.5-50.0mg/m?
e T —8MmaeETSSPIERE, WRENBERNKZE, CO HaKi
RN, Kk, REDZHANFH.

[FF, 7B A A =, JUHAEME R A=, R —F ik B it
Es ARF G5 IR ARIE, SURM™EENE R, & REREFHL
AN AT RITIVE G B BR K 0 1 Pl T4 A 7 K K TAE B AR G
B, BRIk, AT T I 2 R 3 AT B T R AR B I o DUV R IR
Pk H HNER T il i M KR B B . BT SEM v, (E A N R
IR AR AR e, BHRTUE N ERE BRaE . e BRXALER
— M RN R TF BN WS NS SRAR, RRETR B K R
g T HLHCA T SE T IR KRN T 2485 2 CO F1 Ho FliE MG
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I R IFEER TR 2200 2R 2 g 2 22 R S

Y, W2 H CoHas M CiHe 4 CH %5 BRI —E i ->E >4
N5 -> N I > SR AR B B BEIR FE M e i W i, |
JeHIL CO, BEIREMGE, I HZ, )52 CZH4 KHE & C3H6, e
H I C2H2 FA SRR, B — S A AR R AR, AERE R, AR
T BE IR T E AR RO . BT LA, TR R TR DA A SRR A
TR R IR FEAR SR AL — BER 2 a4 =5l P 2 3 m
HW, FeAlREEA 8RR KMy Rk, FEET T, CO M
VR — B T A ARE B EAR . BTLS IR R L Co Rikel COo A
PRI AR e G KR, BUA N BERTE B R R KECE BAR R KT fER: . 4R
M, HLyH, HETRGHEHE CO, HHETFRidAEd, Bk d 3R
P2 (A R R, an S FL IR AN RE R, o i R B
KRR, TR AN 16 Bk AR R K A RIFE R, KoK SRR 2
B2 BA HAR R KA, Sl KRBT LR R B R K K
KEARSEIIRE MG HNN, FIRERG R B BRE R Ik, (HERR
HERR KA EAEE . &P o E SRR E S HRERT ] 5
WA E A BT 22 5, 3 v (19 iR R o — S8 AT 1 IR 22 R 2 BT AL 1) B SR B 855
RZEAL, H— NN ERNTER 2 -2 R AT CO mfERE
R R . FER B IER . BRI R E B AR KR 3-6 N, H
SEBRAR PR R I — Ee TR 2 AN R R AR RS A LK b T
A CO SARHIL: MR TAEI NI R, AN EREA SR H CO < fhk:
SRR AE A HERE 60m A2 A7, ST BRI AR AT e A R (B iE
0.064%) 1) CO SRS o I 3 R B FL AR T FL A Sl CO R BE I8
0.5%, T H—2 AL ME A IR 2 t, X MEREER. Kit
BLNEEIT . CO RN CO AT, 852 4tre,

1.3 —SHERIRERNZRRR

1964 4, [ Wickens #1 Hatman F|H S ARLE B AR b 1A 7 I B
W H T 58— NS RS, 1982 HE 5L [E Warwick K241 Persaud %5 4¢
TR AR BUL BESEEISIYIIR 5E R R, H e SR IR TR
KIE, NMHTEFIZE, S amttimmail, SAEeE. IS E R
B IR A B A AOR A R AR, AT 32 ) G B AR
SR I BBUR S A AR VR RE . SR SR EE A 1 T AE R 1] DL A PR AR RS AS A0 4 B Ak
&
N THI BT B A 28 R P R ) — A Bk AR A 1 AR TR R i AL
o —HALIRIRE SR FEQFEWEL Sy, —EB e MRS, SRR
MR, W RRERS, WA RSN FERE B HZ L.

R AN — A A IRAR B R ORI . AR B 2

_5.



I R IFEER TR 2200 2R 2 g 2 22 R S

AR IRES CRLFHZY AR BA Y . R LBy (IR e =URT 2 20D
AL 2R CIE A B, e b =0), A AR, AR
B, e, e SR, BRI, KR EEREL,

FE BH 3 SRS BT R AR 4 1 5 A ik 380 S i G LA 1 5 SR A
MR EE s BB =0 SAR SO AR )2 FR 4 A W B R0 s 1 fef G
SRR R AR AR S AR HEA T B R B A R A

FEA IR e 20 AL IR A% 2 J T S A R e AT E LR TR R B 7 A A
&, fREREREE T, X AR T 5 R F AR R S 2 AR R
M. NG SRR AFRNE, ©JUTFAZ R B SR E T
SO . FEL S A A% TR U AR 0 OB R R B SR S5 A L BOR A K
A5 S AN R R B T 1

AL AR B, BRI AR [ B 22, —ANE
SRR SAIRE, B NEEENSEN. B EUE RS KA E
=R AL=ER = W LK1 ) 2= E L = W I SO < I N ==K s R N =2 T
PR AR TR S A N FLAE AT F i 2 o LA TR R AR F AR S AR 2 (1]
o R AT R HR AR IR Ry R B, R A ks 732 & S K
BMALY BUAE BRI i, SRR 1B A, P A IR SRR R
o3 R IR BR Y BRI

AW AN UG = FAR L ep b UK K W NG I R B N S SO
KA EE RN, H RIS R AR M BA1A - 2K (Lambert-Beer) W 2
A, IR AR I S SR IR

A R AT 325 1 % B /2 SAW (surface acoustic wave)iR % 75, ‘& HE
FLAA L3 FIUARTE 2 i BN R Th e 10 X AR He RE 28 T4 ik, bl A 1R B AR
TR FIR 85 . SAW ARIREE B & [H — MR IR, M4 E AR
TR, 25| RIRGIHE IR, M SRR E

Xf CO SARKIN 3 F i3 Eetaide, SRk 20 AR R vk o
FEL b2 S AR TR R IV 55

Eb vk R AR 4 CO ARl i Ak, Rl d b 2B N, (R
BB s, @B AR SR e SR IR, X AR AR I 3 AR
MRS FHINFES

F Gk CO LRSS, M IR — IR IE 3RS SnO2 JEAT K], 7E3EA K]
W5 &R AR B S AR, BLEANE B FXT SnO, A4 R H 5 4 Pt
Pd. Au %%, FHRIYUfEEES TAELE 220°C B, 7E SnO: H115 7% 2% Pt
i), ARRKEEXT CO B e KIMBURE « BT RGBS 38 RN, i 15
CO 1B HHMR 24K 40 Hay CO2v H2O 25434 BN, H 2R H Em s
AEAG XS HA SR BUR S T RIR 211,

CO HAb 22 S M A% AR URR FE AR an s FH I & JE A R B AL 22 FE AR Pt
Au. W, Ag. Ir. CuEdEEE TR, XELREATRAL THTFH
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EAZ R d. (T, AEEI)FE SRR Rt i A s, T
VIR 54, B BRIIMELRE S8, SRR T — R B CcOo Hifh 2%
MM A, B2 BER g oK B A2 BRI & 2 BEIR G K
ERMARMCEN, DN T/EHEN, Ag/AgCl NS LM, Pt 2 Xt HH
W, Z LIS CMEIEAE Rids SR g B8y, X CO A B2 1 ik
FEAC RN, FLm A [R) i, 5 R 40

FIH CO AT LML, BFFL T — Rk ik I Bk 4F co Ak
FEIR S, A RGN R AR AT A B 0.2 X 10761101, 37 —ffr i 2 7 A% Jek 2 2 1T
TR — 6 s R BR A AL VR AR 75 1l 19 Si0n T, K EIR NS, &1k
WREWW, SEihn, TEERSBURE, FIHMEEES CO /M, A
FUELJST, 5RO AR I,

SR FH R A0 23 i 84 5, PR R R R T VR SR A G UK, VAR AN A
Fi 73 1 e XS AR R S BBURRRE o IR AR 85°C B, 5 B AR KM .,
Kl ¥E FE 333ppm~5000ppm!'2,



£ 28 —SUBRARKESLERAR

— AR R A T R AR A AR E R AL, T A RE A AR
SRR T AL RS, DIk, AR AL R I R R R A RS S
T BRA E g BT A SR AT A S R IR 5 5 AR B RO

2.1 SHERSBEIISSAHERAR

SUELEN YIRS RGN, A R ) — AL B K R G
SRR AN 7, R BRI A S T 1 PR % — T Ak B
e (LRI TR R DR A TR )OSR A B4 AR EE RO (R, S
ORI I B A, e O SR I IR SRR B B A, I R
I EIE S . % RGN T 8 RS, S B A 0 5 bl e 3 A
FESHL, HA ) MU 5B AR R T T B T A e
Fil

KX —HARIIBFTT, S e S8 W 51 R el T B A AR R, A —
BRI . — AN BT A (k) TR R e 2R 0 o B0 e B %
P A BB v, RS ST R AEAREL. HRAEIERE. 43K,
B, B R B0, B T Gi R B R R K 2 S S
b v T T AT AR ) T S RS T — e R
2.2 (S E

GO AL T H A MR BB R AME . (E R RAE L
b, B 2-1 A& mA N FE AL RGN — Bl R R, Hh
Ry SRR, Rs AL RSSO, Vee AR HE, V ySEhs
P IR B L I

Ep Rz

Voo v GHD
Bl 2-1 Tl oA A Jdis 1 B P ) 2 P

F R A (S 5 AT B AS 5 (V) HLBEAE 5 (RYFTHL 55 5 (G) 51
HERIN, =M ETARE, AR T EONER, HhREES %
A IC L LA SR, R B R K H s SR R A B A R 00 R AN . 22k 1
S MEREES PGS, BT E T 2H =M%, flEm oy
Wi, R SBEERY], & XHAESTPRELEN Gan £
AR EE A Geas B2 BLH = AbBETTVE WA 2-1. % IR BTV
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I R IFEER TR 2200 2R 2 g 2 22 R S

AV, I S, MO i3 RBUE, Oy i A5 s B R —
NEEZH. EIRELL IR OGRS TR AR 5 (e AL B, At
LIRS 1AM 2 SAAR A A R 1) — DN B E W AR . AR S
R, AP SRR, EAEBSE. YL, 250 YR
G BRI o AN ARAE B S IR RS Ry T A TR Y
R,

R 2-1 FELRALBELTT %

LOSEIpIRTN Vi A
AIRES AG=Gas-Gir F2 B8 B IR A AR
4IPS re= Gias/Guir 2 R R AR g P MRS
S B 2 5¢= (Guas-Gair )/Gair | e MIPE AT e 7 AT EAS
A1

YERN—ANBERS AR I, SRR B FIRHE S 5 200, WiadsE
T BESETE. RHEREE MBS MR G E SR RS, &5
fEZ A EOCHR, T2 XBURRIRE M, A% By 2 A AH B OCHE, (Rl
EREE—NEERFESHE L —NE SR E BN SR &, 450825l
G EE S B R R b, e RETEN C4EBTIE T W
A, TR RN B O L, AR, ERITARA S SBES SR T £
FERERT 5, DA RSP AIE 0 B AR AIE 32 O SR AR B BE SIS 5 A BRI P A
DAEUD IR . RREE R H 2 N M ANRFE R IERE N NS HIN<M)H L —
g B RO R R O R R, TRkl “ ik A4 G,
WA PNERTTERN T 2L, WNEENSECN 0, BEEINSEHE T
JIFEARI R R NAETRHEA RS EEE A I B> S8 H 17
BNE MR P RETE R R, R THVEREEN R
J&, WIRRRGE KRR, WL SIS . SRRV ik B PR
JEVE (filters) A 4T 40 7% (wrappers) . i By IS L RHIE FERE R & &
KR, REFEREE —EENRHESEE; FTaER R E iR A &
VR B AR AR TR R R SR AL VHRFE AR PR R, DURETHE A
HEE A BT BRI Z . Gutierrez-Osunal'1% 8 Fh R H R 34T 1 EE
B, @it S M REENMEREAHEL. Corcoranl 71 F it 4% 52 A1 Fisher
FAP A — AN BE I BE S ) S EOEAT R, EIRIE D HER IS DL T Bef
WRHESEN A H > 17100 Ak RHIE S B0 AR T 3 SR BT
R, HEENSH B KER, KARGFEITIREE . FHESRIELER
FREFHR A £ xeRMo yeRNN<M), #1153 vy AERE x M4k
AR . TR S N A B 2 B R AR 3R U7 ¥ E 2 8 o irid:
(PCA) A Fisher £k 14 H) 51] X 43 #17% (Linear Discriminant Analysis, LDA).
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PCA S MR 07 BT, %0 % RN x )7 %
B (URHE . LDA & —F 5073, 3 2622 ) 26 B K1 1 L A8
e, BRI ZERE Sw 0BRSS B 7 2B Se TR Sw'Sa (MAHE
R09,

2.3 BASK, RAFMEL

H, 7 S5 S P — A B S ) B A2 A [ AR () 1R 4T 3 AR Sl o AR
K00 B R — 4B AR EHIE [ B ye RN RAEMIXT R, FBEH
HNCHZERE (Wi, wa, ... we) IR —FF SR wi, BN R0 2R 8 AT
BEEAR y JBT28 wi AR ZRAX P(wily) e K, BB oK 5 B R 2295 0 U, 3@
A58 FH DU 7 24 2R A

Winr =aZMax [P(w; | »)]

elLC
Py w)Aw,)
=ar

Xty

=argmax [P(J/‘ Wi)P(Wi)]
/<{1,C} (2_1)
o P(y| wi) WERFMMEE, P(wi) NRIRNEZE, P(y) WFEARNEZE, X502
RER UL AT LA o Se S MR v] DUE IS AR AS I A JAR 2]l —4H
e AERE BN T P(y | w) MERE IR, I8 R R 2 AT 1 2 AL A
AT, WHE s 2 AT S . o RAR I W E N T 15 31 P(y[wi)
Al T B o A R 2 S8 A I 23 3R A IR 7 2K 2% (Quadratic
Classifiers)?L K % 1T 2 73 25 %% (K Nearest Neighbor Classifiers, KNN). £ JZ
JE& 5N 43 2K 2% (Multilayer Perceptron Classifiers, MLP) 242 [n] 3 o £ 43 2K 2%
(Radial Basis Function Classifiers, RBF)?2, — X 7 KA W T A K KR

Sy e BOH R BN i e A, B
P ) = el 0= ) 2 (=)

2m)"* |z, 2 (2-2)
X w MZ AFEARBERN T 2. F8 50585 A5 K FE 2 (Mahalanobis
distance), W77 Z5E M y A AL BER RINBRAE RS, &R mt N
E AT, IR SRR R R S A DU 4y 2R 88 . KNN 2 —FhaE
ey RAs, Xy AT o8, I SR EHE S T AT 1) k MR IR
HIX k MR EFEERN y T KNN BR800, HeRE S
FRERNAAFEERFEAZD), HEERHERRINEARS g s A
TR S AT T IR ). 2 2N 83 (MLP) 2 —Fh i FH I N T2
2, IR RN A R T AT e, T ERRIRR S, RH R R R
% (Back-Propagation)fifi F O B a6 N 48 AT )11 45, AR K4 . 2ml
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I R IFEER TR 2200 2R 2 g 2 22 R S

B bR B(RBF) 22 — My 7 I B L A 2 P 2%, FL5R) 5 MIA, HE1UL,
H 2 o N 50 L0 SR A SRAIL AN [F] o RBF & — 3 (1) Jrg ¥ 3 [ 2%
HAA2 TN AR ESBUE R E) RS TR LUE(E, #2738 ¥ o 4
TR . MLP #2225 F1 RBF 1 28 0 £8% £ S W 73 AR 1) 458 32 H
LIER

FEORE TR 70 2R 1) R, P 1 S5 F] [ U 0 ) B EL AT PR o [115
3 M B R 2 T R s R S AR R RS Y R S &, DA B B
FEREE, JRH TG AR R . R S A e 4[] U i) R 4 = e
TRE AR (B AT AR BN IR G AR & B IR EE ) L2 s (B Ak ot
BN T ESE) R T (AR BT REERTEE). iR
e AU ER A &, A SR B Kt nl & . A Al Tk ) —4H.
A NER, A WA LU VR — AN 1) @, BRI R 23 1)
EAEARER AT LU T A0 28 EE 2-2 o B i1 G5 S BEAE ] v, 2R
B AR y(t), y2(0), ... ye@]PRASHIRE R E [ci(t), cat)s ... cu(t)]H
flith, WM T — MRS @l . VRS SR A A S EONIR AN, A
FEt R K. B AT TR A SR 7 A ia) @ ] R = B /s —afedk
= 5% 43 8] V9 ¥ (Principal Component Regression, PCR ). i % /> — 3¢ ik
(Partial Least Squares, PLS). MLP 1 RBF 5 N\ #8254 R

(

‘ 1 B ] N
VIAR; = > t
= 0 P o |2 I
gi| | 5
B Al 73(
2 % Ehsi = Wit t)
>0 e P aM P
Kb =1
sl x| |
2 % Ehsi 1

K 2-2  H 2 FHE

/N e A DA ZR A Rl A AR AR R SRt g 23, 15 DA 2-2 ], A —
B n A& S 2H B R AR m A AR 2 TR AU, R AR Y
S SR N RS R &, 128 s=[s1, s2..., sa]T, BB AR
55 A S 5 2 MBI AT R R ERYE . c=sA+e, H, c=[ci(t),
ca(t)s ... ca(®)]Ts A=(ai)um NARINSHHAE . NIME 0,77 2 Ho>>0 AT
MM RENLAR B, FRONIRZEDL. B S2ie i 2] P Hig N m &, A
C= (Ci))m=ps S= (Sij)mxp» FIANFIH KRR A C=SA+e., ZHGIRZED, X4 S AE
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AN ZHOE AT B A=SIC P RAS S, (HRE A&, S ATRe NG
SrBE o DR R 43 BT v BN AR 38R i T — ]
A=(S"85"'S"C=5"C (2-3)

S*H S thid, S*S=I, LA AEMM ZFefhirtHEE.

/N AR R A 07 R AR T A A R B e g AT A, T
A SRR ANE AR i S S A, B 2 A SR, #id PCA &
PREHE < AR SGHME, $RICE R T RAT R, &7kt 2 3254y Bl
JH(PCR) o = B A3 PR £ 00 DU o 30 5 00 0 K 30 1) 6 077 22 e DK R 7 1) 42
W, TR e AT 5 e I AU JEE 2 ) B e PR R R 0% 3R I AR B 24 e /)
TV (PLS) BE WS AL AL LM KA, AEAL AT R REEE T E R .
5 PCR ANIA], PLS K IRF 4k & A5 A 5 1R & SR IR B 2 [8) (1 5 R AH G
Yoo B/ AR TR TR AV e B /0> 3Rk 1 L Al AR B 0 2 1Pk [l )
B, A NN AR G 3 e, AL B i B 5 IR B 2 8] ) R 2k
YOG RIBUT G0, BAAELIEY R I N LA W 25 5 R (MLP,RBF 4§
BRI HSUE 1T ) 4 ) RS AR SV AE IR & SR i R AR B 1 T2 R 23

RRO T SR F T R WECAT 2, B — MR
W, T FAREAE AR ) 1 A E) G R BRI, AR = AR
B:(a) 58 UFEAZ A A AR AAMEVE N, 385 R R RS s (b) e X —F it
WERFRMEIN, 3@ 5 TIRAN RIS Ny R 2R RIE RS, R4 NI
) (o) X— M REE, MR- ARS R —2K. HErNH
15 2 1) B 28 7 vk 3 B IR V% (Dendrogram ) C 391EVE BA K H 42 st
ML W 2% (Self=Organiz Map). HPIR B2 AT LUs T B i ) b (1 58 e
B0 R 0 R IETE R . GardnerO 25 FIRPIRIEZ 0T T 12 A& R A
WS ARAR AR LS 0000 o VIR BENL B 8N C NAAEER)
FK, RN RIE, REEF SRS C AR ET R & KK
A, L RAHAR I E BT TR S 2RI A s 4 OB 5, X R ik
e C ¥fHE. FEEBMIEC R R, SO E SR o i S b .45
TR, FETE C MEE LR RN R BB C BEH L. SOM &—
FRENS 7= AR 3 P 3 AR A5 MK BR8N TR S,
SR 55 S AL 5 R RS v 5 B o A d T A 48 e S L BRI R e T O
WOk, AR HLAE AR T R AR SEAS AT R T T B R R AR,

T SN [EIAER S S AR B R R P S e, SRR
MBS, AT CERBE, RERBTHE. M “R7 fE—AEETK
BNFXA AR AR R, WA 2EsEbr b X2 RIEM)—Fh. PH 2 il
R A] LR T3R8, 28 F IR, b BP &M 4% . RBF #4 M
2%, PCR %, JoiR/efphin i, #0752 — Lo el Bim A il ZRpe A 5 A
RAPIRI S, B B I G 3R 75 B i — ST I B AR AR BB R . 30F
I R Al A 1 P A S BRSO A AR AT il i, BRI A R 2 B2
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NI B B AR AR (R I RRE A U A %
Bl A PRI BE AR U XTI, AR T b 2 R R A
TR

24 SEERERERHLESLHEEAR

el — R A S, R TARRE T, AR R A AR R
U B 156 0 e R R N [ 8 AL 2 S S e R 1 S B M 2 8
TR 30 B B AR o), AN [ T 00 T R B A AR R A % o A AR
A P, TR SRS s S B AN R R R T, I e
R IR TR R RS S, S &S AR, 2
o I o AR SR R I ST, TSR iR BRI 4K,
2.5 REBAFIER

WERIN, 50 TR RS 7 T OSSR B RHE TR B L], 1975 4
H.D.LeVine® I 11 7 T CO A I 1 A=A A% [ 2% U5 55 18 i) 452 AR 7 1 7 &
F, o BRI AR R AR A . SRS R T, ZE AR O A& H
Figaro A F] [] CO &4 K H B 1E 1975 4F Eicker HiE T — /M A&
AP IR SR PR AN RS ST R ) B TR i — S A SRl R S
FILRY: 1980 4F Owen SE2MREH T 3 /MR BE s 45 R G0 A TR0 — %4k
W2 JE 770 BEIAI . = MABSEAA Ak AR B s, R A ANE]
PRSI SAARBOL, S A7 g S o et PS5 A 8 1Y) — > B 230 G A% SR AR AE TR AT
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Mining Intelligent Infrared Carbon Monoxide
Detector

Liu Qi, Ru-Lin Wang

(China University of Mining and Beijing Campus, Beijing 100083)

Abstract: The use of infrared detection of carbon monoxide (CO)
concentration, from a centralized SCM system, intelligent control and
processing. Dual-source dual-detector optical path for other gases, dust and
other impurities to achieve compensation; collection of ambient temperature and
pressure, the design algorithm for temperature and pressure compensation;
system also designed a variety of interfaces, the realization of the keyboard,
display, alarm and upload download functions.

Keywords: coal; carbon monoxide; infrared; dual-light source; Detector
Key Words: TD711.41 code: B Research on Intelligent Inf rared Detector for
Carbon Monoxide Used in Mine L IU Zhong2qi, WAN G Ru2lin (Beijing
Campus of China U niversity of Mining and Technology, Beijing 100083, China)
Abstract: Using infrared technology to detect the concentration of carbon
monoxide.The system was con2t rolled and processed by single2chip
microcomputer intelligently.Double lamp2houses and double detectors
wasadopted to compensate t he influence of impure gases and dust s.Temperat
ure and pressure of surroundings werecompensated by algorit hm, and kinds of
interface to f ulfill keyboard, display, alarm and up2down functions
weredesigned. Key words: coal mine, carbon monoxide, inf rared, double lamp-
houses, detector 0 Introduction Carbon monoxide (CO) sensors in the industrial,
environmental monitoring, and daily life, etc. There are a wide range of

applications. Real-time, accurately measure the concentration of CO of these
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occasions, the production of industrial safety, improve the quality of people's
lives is very important. Infrared detection technology currently on the ground of
the application in various fields have achieved very good results. Infrared
technology will be applied to the detection of mines CO, at home or the first
studies in this area. 1 infrared detection principle and the optical detector
structure 1.1 pairs of dual-source principles of optical detectors CO belongs to
the infrared radiation absorption areas of science degrees. Infrared light through
the process of gas, the gas in its energy absorption and its wave number of the.
Absorption of gas absorption band formed by a number of absorption lines.
Usually in a very narrow absorption band may be hundreds or hundreds of 10
absorption lines, calculated for each absorption line is the sum of the absorption
of energy absorption band to the total absorption. Each absorption line
parameters are established, but the absorption bands to identify the type of
calculation is very difficult, one solution is obtained by the sum of line integral,
but the value of the difference between measured values and 5% ~ 10%
accuracy is not high, and the calculation of a large amount of inconvenience.
Elsasser model commonly used in cycle mode, Goody statistical model and
random model El2sasser. With compensation for the use of the optical path to
achieve the capacity of gas and dust and other impurities in compensation. CO
infrared detector using a dual-source dual-detector optical path compensation,
the model shown in Figure 1. Light-emitting diode LED light intensity for the 11,
12, detector sensitivity of R1, R2, the measured ratio of the gas delivery chamber
ta and ratio of the projection 0.

LEDI issued when the pulsed light, the detector 1 is received directly from the
LEDI radiation detector 2 received just after the chamber was absorbed infrared
radiation. Detector 1 and detector 2 respectively, the output voltage

V1=I1RI(1)
V 2 =11 R2tat0 (2)
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LED?2 issued when the pulsed light, the detector 2 is received directly from the
LED?2 radiation detector 1 received just after the chamber was absorbed infrared
radiation. Detector 1 and detector 2 respectively, the output voltage
V 3 =12 Rlrat0 (3)

V4=12R2(4)

Integrated (1) ~ (4)-type are:

S=V2V3/VI1V4=12art20(5)

This eliminates the energy of light-emitting diode (I1, 12) and acceptable
sensitivity detectors (R1, R2) the impact of instability. The results will be offset
to the single-chip processing, to reduce the sources of error and improve the
accuracy of the measurement. 1.2 with Infrared compensation structure of dual-
source dual-detector Light through media, the media will be the energy
absorption, scattering and weakened. Especially when the wavelength of light
and medium elements equal frequency, the photon and molecular resonance
generated, light energy is strongly absorbed light intensity is almost zero
transmission. This is the optical technology to detect the theoretical basis for the
gas. LED light source in order to resolve the uncertainty of the energy E, the
sensitivity of the detector acceptance of ever-changing factors such as stability,
but also to compensate for the other impurities in the gas, dust and other
interference errors, with the compensation function using dual-source dual
infrared detectors The structure shown in Figure 2.

Work, light-emitting diodes LED1, LED2 issued infrared light through the
reference of their respective chamber, test chamber after the energy is absorbed
and reach the corresponding detector 1, detector 2. Detector to detect changes in
energy to produce output signal 1, the output signal 2. Output signal through the
external circuit of the conversion, amplification, and analog-to-digital
conversion, to give single-chip To deal with.

By He-Ne laser stability can be sensitive to the CO of the 4.65um
wavelength of infrared light. Selected filter, the infrared light with a certain

_31 -



I R IFEER TR 2200 2R 2 g 2 22 R S

concentration of CO through the gas chamber, its energy is absorbed, and the
CO absorption of infrared light energy is directly related to its concentration.
Finally accepted by the detector and the size of the energy exploration to
determine the CO concentration under test. Band changes in light intensity
depends on the concentration of gas volume fraction (L EL) with the gas by the
optical path length (m) of the product. Incident light intensity I0 and the
remainder of the relationship between light intensity I as follows:
I =10exp (-ucl) (6)

Where: p is the gas absorption coefficient; ¢ for the test gas concentration; |
for the optical path length. (6) type simplified into:

c=A/ul(7)

Where: A for absorbance, A = In (1/10).

As long as the measured absorbance A, we can use (7) calculation of the
CO concentration.

2 Detection of the structural model of the system, software and hardware
design 2.1 System Model Infrared CO detector will test the concentration of gas
mixture of CO concentration into voltage signal, the signal voltage amplifier
following amplification, the linear compensation circuit to the linear
compensation module - digital conversion circuit, and finally sent to a single
systems for data collection and processing, the results of the calculation will
show that the concentration, according to measured values at different
concentrations to determine the appropriate and exception handling. The
calculation results through the D / A converter, the host computer
communication interface can be uploaded or downloaded. System block
diagram shown in figure 3.

(1) Zoom Filter

From the previous level (infrared detector) output is very weak level of mV
voltage signal, the need for amplification in order to follow-up after work. When

the CO concentration higher amplifier output voltage to follow the signal is high,
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the existence of Beer's law deviations, so the design of the high concentration of
signal compensation circuit.

(2) mold - digital converter (A / D)

Into the single-chip signal processing before analog signals need to be
converted to digital signals. The use of voltage - frequency (V / F) conversion,
into the computer system for data analysis. Here is the conversion detectors,
ambient temperature and pressure signal through the pulse switch MCU read
cycle of this three kinds of signals.

(3) computer system MCU

By 8051, peripherals, display, keyboard, alarm and so on. Open the power
switch, you can automatically measure a row. Set the system clock pulse to the
constant cycle of reading of detection to A / D conversion data.

(4) keyboard, monitor, alarm interface with MCU

Keyboard, display and interface MCU chip programmable interface chip
8279. 8279 chip with a dynamic keyboard scanning and display output. Through
the button to choose the work to determine the status of MCU. By scanning the
keyboard scan lines SLO ~ SL3 decoding by the decoder 74L.S138 derived from
eight key scan lines, RLO ~ RL3, together with the formation of a 32-key array.

(5)the results of processing

Automatically determine and deal with the measured values of CO
concentration. If in the normal range, the system does not move; if more than
the standard, it exceeds the standard in accordance with the extent to suggest
that alarm. Alarm using the sound chip 555 alarm circuit, when the
concentration exceeded, the audible alarm 555 chip.

(6) Signal From

The signal in real-time transmission to ground monitoring and control room
(PC). In order to communication with the ground monitoring and control room,
designed with the PC interface and line of communication. Can be measured in

advance of the data through the laying of underground communication lines
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directly upload it to the ground monitoring and control room, the realization of
an integrated scheduling. Can also be measured by the data downloaded to the
memory by the operator back to the ground processing, filing and so on.
2.2 System Software Design

System software design, need to consider how the environment to
compensate for temperature and pressure, as well as how to determine the
standard value.

(1) compensation and correction

CO sensor temperature as a result of greater impact, so to compensate for
temperature, and then calculating the pressure compensation. Temperature
compensation of a linear interpolation method. Stored in the machine in
accordance with the standard temperature value of the exact concentration, the
temperature will be measured by results, by linear interpolation to determine the
temperature value corresponding to the CO concentration. This approach needs
to be done using a large number of experiments can be measured by the standard
value. At the same time, software design, there is a need to open up a large
number of storage units storing data on the concentration of these standards.
Compensation for the pressure to standard pressure measured accurately under
the CO concentration is converted to the corresponding correction factor, and
stored in MCU. In terms of software design, determined by linear interpolation
correction factor, and then multiplied by the pressure after the correction factor
as the final result.

(2) to determine the value of the standard concentration

Check the purity of CO gas and air pollution mix match different
concentrations of gases into the air in a certain speed and temperature were
measured, the data is stored in the standard single-chip microcomputer. Detector
applications based on different industries, the concentration of the scope of the
corresponding data can be kept to a single chip. System when the first self-test,

mainly LCD testing, memory testing, as well as channel detection, to determine
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whether the normal LCD display, memory can read and write data to normal,
testing A / D converter interface of CO, temperature interface and the pressure
interface can transfer data to normal. And then proceed to data collection, came
to accept infrared CO sensor after amplification and filtering of the signal. At
the same time read the ambient temperature and pressure signals to achieve the
temperature and pressure compensation. Single-chip input signals according to
the calculation to determine the CO concentration measured and displayed to
determine whether the concentration of CO in the safety area, and the
implementation of the corresponding normal or exception handling. Upon
completion of the requirements to determine whether to continue data collection.
3 Conclusion

CO Detector current direction of development of micro-miniaturization,
integration, intelligence and versatility of, and work on long-term stability, easy
maintenance of sex have become increasingly demanding. In this paper,
intelligent mining of CO detectors is in line with the direction of this
development. Detection using infrared technology CO, not only to overcome the
traditional selective CO Detector poor affected by wind speed, and slow reaction
to detect small, easy to pollution poisoning aging, can not effectively carry out
the safety of space monitoring of combustible gases, such as the shortcomings,
but also in the anaerobic environment, long service life, it will not be too high
concentration of combustible gases and lower performance, high sensitivity, fast
response. And 0:00, the sensitivity of automatic compensation function, not the
regular calibration, the advantages of long life.

In this paper, the realization of the infrared detection of CO intelligent,
external hardware through the acquisition of infrared CO sensor circuit signal.
Through intelligent single-chip processing, the completion of the corresponding
action. Real-time signal with the upload or download can be achieved better
mine safety monitoring and scheduling.
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