264, 51 o ¥ 5 & % a4 W Vol. 26, No. 1, pp51-53
2006 41 A Spectroscopy and Spectral Analysis January, 2006
AT H#HEZEMEIF VOCs B9 B 3hiR 5l
X EE, E &Y, KA, KER, TrE, FRET
LR TR AR MR %, T s 210014
2. MBI R EFR 2B, IR MR 273165
3. MR T AARBE, VLIR gt 210093
#OE P AT RS CANN) X ™ 5 iR S 0 i B A8 3 217 A0 0l 38 B JEAT 7 8 1 R e & g b . dl ok R &
VBRI SR b 2 W45 5 o 51 T 37 09 PE A A i 5 B R 8 % e O I 8 A TR0 . ) Ot U A o 4% %o 7 2%
FCIG EIHEAT T 0T, B8 T MKz ALRE J1 . S5 SRR . W 4 AL RE U8 X P 20 43 [R) B A7 7 e B9 B A4S 4 77 o
WHAEAT 1 B F R M B o e K]t R4S HE AT HERR S B0 R E ST . T UL, I F IR N T 4R I 45 A B
2 43 I 22 21 43 2R VYD 1 R T R e 43 A T TR B T — R R
FBiE EEMNA RGN AT AR 2S00 KNP %EE
FESES: 0644 XEEARIRED . A XEHE: 1000-0593(2006)01-0051-03
Bl = W AR . BB 2R )E, KA F B 1 £ S0k it
=

Bl A AT B T A 9 H £ T L, X R BE R MR I 4 R
P L SR A Aok R . BRI R 1 1% BB — 5 XA R B
W Z R A . O B RO R e A, HLAE R fIE ST
BF B W T A L AR 21 A6 (OP-FTIR) $ A 5 i
AR ZHER, oA RSB R W h AR 5
B E AR, (0 OP-FTIR $ A A5 ) £1 4061 B fie b 42 2% » 3
— S E R TN Z R,

I FH 1 B I 7 e 2T A1 1 X KR R A W R R AT R
Mridt, 58 5 15 B 4k 2 H R 2 07 k00, XA S gL e
HEAT R A S I AE . AR, A T I 4% A Sl — R Y 1k
FATEFFEMABE T REERARE S R EA, R
)2 % 1 B 45 R 4% (BP-ANN), ELA7 1R 58 i 3k £ 1t 45 ik
F1s BN R — R A Z e A KA IE k.

HUHT N T0 28 0 25 7E 2140 5835 o (9 32 28 1 R X 2 0
T AT B AT L AR E ST R R [ XA R AR
ST £ T8 AT PPN B 3 T e O T R
I FAZ R 46 A AORE B8 0 3 BRIEAT T 8 AT . T L X B2 43
A HNTE EEAT T S BRE B M, AR BT R AR o Y 4
R,

1 FEARHIE

1.1 BP MKW EAKFIE
L2 TR N Tz R =2 BP M,

W B 2004-09-16, €ITHHEI: 2005-01-31

15T VRN ERS Y L ARSI TS 2R S A S
LLAM G A [ P B B RO BE (A i AR 5 O A5 LA Y e
JEAR . B R R R A A% 3 R K088 S XU G D) e 8 (teh)
Fish

2

net; = fJ(AT) = m_l
H: x AR S,

E iR 2 RN 77 iR 2% (Mean square error) , ik N

N, N,
MSE — 33V, — 1"
N, &4 2

H: N, RRHEANE N, BB EITTE, o R
MM AT MG, o R MMWETH ERE L, h
T MSE R AU{E 5 1 1 Z R R 8, (5] I A< BIF 58 1) o 3 A6 2
TR S VAU, {8 MSE 3K B /b
1.2 WSEHEMNIRAE

N T 38 ) 45 A5 700 ) o A o — S 1 4 1) T 43R 22
I/ s ARIXFEN 5 7= AR LG G . B 45 2o B 3 U 2R
A, AL ] T YNGR AR ek, T H AR 47 3 2 > T REAR
AN, S 30T I I R AR A I BB T AR 2 . A
DI s 02 T 452 25 g /N R AR UE R, Rk 20 T I R A 1 T
MEER, Ak, ARG T B0 PEA bs
HEAKXMT,
E BT IR E e,

e, = (%)el + <%’)ei +|er —e

HEWMB: HEARPFI4A(20175008) , o = 1l A 5 Bl 2% 3 4 FIRT 50 HL T K24 35 4F 24 3 3 4 (Njust200303) ¥ B 101 H

EBBI: XIPE, L, 1979 4FA4, g v 3 TR A0 T34 Be il W98 A

LRIV UN



52 SR 5T 526 %

o, e HUIZRERRUETOM R 22, oo g Wi I BE AR T 152 2% K, Mg .
m N INGREREA S ne R SE, » REMRAR 0.4
R B d R e L

o 100 é 0.3

‘ e, g :
o I v s b Ve g v e e A g . ) )
3 HL LG IE I A BRAE AT AR o 45 4 2 18 T IR A I 4 g 02
R T2 5, BRI G, g "

R
2 N2 (AN 0 3
%%Z%B]j 3 5 7 9 11 13
The number of hidden neurons

2.1 IEITERGEH Fig. 1 Effect of hidden neurons on network

BN LM 25 W 4% B0 2% B Matlab 6.5 45, %
New f s #@]#, Traingdm pRECUI %, Sim K55 E . BF
1 PC HL_L Windows B RS Fisf7.

2.2 HIEMES

AT TR AR FTIR SG 3 B B B 26 [ 3R 5 AR 3 B 2
PRUETE R (EPA) . FTis Y BUR R M 1,3-T Z 0, HARE
WE W 43 50 R 1499, 909, 695 cm 'l 1 596, 1 014, 908
em . AW ILA BEA 51 4, H PB4l IR Aok 25
W, KM 1,3-T I Bl i e 45 13 4.,

2.3 WEREL

S1AMBREA S WAL, Hoh 35 MERIIZireA, 4
5 15 AP A0 TR A 60 0 R 2l 2 i 4 10 4, 16 A
AR R, ALEE 10 AT 4L 43 1R A 6 1% AN P R B 4 43 O %
5 3 Ao YN RR . B i B 2Ry R AE WS e b BB
k6] UE B I A 77 i BOR BT

3 SRS

3.1 BREEMT AR

B ST A L BN [ 15 RS il 2 0 4% ) 3 T R SR T
Faodr 2 8, B 1 RR TR 20 SUBUPE 2~ 13 Z A e
it IO 2 0 B o TR 3 2 R G R L NP 1 A, MR
JEAT RSBk 5 B, 45 I A o T AR 22 RN T R B
A 5% BB 2 219 JBCh 5
3.2 ZFIEE Ir FzhEEF mc

MW R, AE 0~2 Z A B 0. 1 Bl— % 4E it
T8, S5 EM, M2 AN 1.8 i, 4 W 4% 1 1 fig
BefE, EIRERK, WS, £ 0~1 ZRER TR B3 &= KH
F AT R R BR, s B B T 0. 450 8 I Ik B

1, SEC/% of styrene; 2, SEP/% of styrene;

3, The degree of approximation(da)

3.3 &R (Epochs)

SRV S U R v B SR | BE Y AV & 1 0]
o0 2 1 R R 52 I AR AR K, R i KT ng ), Jf HoA B %
PR BUKR 22 ST 45 1 I 26 0 4 1) ok BE I 4, S B0 R =k
BRI . P2 Sy ARRES 38 3T RE R 20 b o T % 2%
ZIH R,

0.091
1

< oor
< 0071
g
xX
S 0051
a 2
E
2 00313
=l

0015 20 30 40

Iteration number x 10*
Fig. 2 Effect of different iteration numbers
1, The degree of approximation(da) ;
2, SEC/% of styrene; 3, SEP/% of styrene

MR LUE s AR B T 26 000 I 28 245 Y
R TR 42 22 78 A A S AR R i L 24 35 AR Bk 2] 34000
I, RO 5% 22 S 00748 0 . T W A AR M I % AR A R
LA G, B, A 525 A9 B (2 AR BB A2 2 26 000,
3.4 MZHMMA

H Az AL RE Ty AWFIE AN LA T W 3O6E
—REFEWALG — R DRy R LR
ACINGREF R ML B T B BIE R I 1.

Table 1 Results of the prediction samples
Compounds 1 2 3 4 5 6 7 8 %SEP
1,3-Butadiene Cmeas 8. 17 6. 49 7.25 9.58 5.91 6. 25 0. 00 9.52 2.14
Creal 8. 00 6. 50 7.00 9. 50 5. 80 6. 40 — 9.4
Styrene Cmeas 6.72 9.19 5.92 8.50 7.27 0. 00 5. 85 0. 00 2.99
Creal 6. 60 9. 20 6.00 8. 60 7.50 — 5. 60 —
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Automated Recognition of VOCs Using Artificial Neural Networks
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Abstract Quantitative analysis of FTIR spectra, which are seriously overlapped in the spectral bands, was studied by artificial
neural networks. The optimum network was chosen by a new criterion, i. e. the degree of approximation. After the network was
established, two kinds of spectra were resolved. It was demonstrated that accurate results could be obtained when two compo-
nents were both included. In addition, the unknown spectrum could be identified and quantified. It was showed that the artificial
neural network has excellent non-linear ability of solution. Meanwhile, the method provides an efficient approach to the identifi-
cation and quantification of the unknown samples.
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