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Abstract

A fuzzy ARTMAP neural network and a fuzzy ART neural network are proposed to identify HoS, NHsz and their
mixtures and to estimate their concentrations, respectively. Features are extracted from a tin oxide gas sensor operated in
a thermal modulation plan. After dimensions of the features are reduced by a preprocessing scheme, the features are fed
into the proposed fuzzy neural networks. By computer simulations, the proposed method is shown to be fast in learning

and stable in concentration estimating compared with other methods.

Keywords :

I.M E

AAFAA LS olg3te] 7] o) Fartrg
Fo& AN "enel Frtsta g A
AFZAA 2R E FAE 7tFA AR H 85 o]
o stehy stagA Auld) s Fdizk 2HEstm, 7t
Aol A Aol Aot oldd Fuld t2FY B
A AFolut AFE Az TRVY oh Al §
#7tx Ag, EAgeld T U AL 59

EAshe

"R, AEU%E AARNAFH LR
(School of Electrical Engineering and Computer
Science, Kyungpook National University)
¥ 2 AFE AT 5472 F(R0O1-2005-
000-11047-0)A o2 AFHUY 5.
A dak 2006891494, SR AR 20062784

(196)

fuzzy ARTMAP, fuzzy ART, gas mixture, concentration estimation

o Fofdx F&3HA AHEE 5 Uth
AT, ARFAA 2 A dE “Ol-t— ‘:&E‘ﬂ*‘
Y2 AME AA ZA o] vlAEA
m&Aﬁ%lcanEﬂm@4f?ﬁa@ﬂgqﬂ
AEol stk ol EASS dd3] HalA,
043 7HA JHE-E— HHEe] gl FL £y F
FE THEEI, FEE FFsted HEHAT o[
AFdME E7IEE BFHAVIASE A dgS
Fol7] 98 27X AlA FEEAE] AAFHIL v
HAtHY 2588 (Thermal Modulation) +EuHle]
AAZHE Dozl F71H1 dlofE ¢ FFT
(Fast Fourier Transform)¥¥ o2 F&3te] dd7ts
o =g 3391¥ DWT (Discrete Wavelet

Transform)¥8-& £3 &£37122 Baagn

l

!

= [e]
"ﬁ";g'é‘



01 ZE 2

=

£

&
< A

BIERA JHAMA S HE| ARTE 0|83 287IAS 55 53
deite AMRESIY FdE 7taFE AA 9 I. Hlole & SEkY
B Aade] AggF QA AkE 1] o
2o, #A ARARPe] TtAEF R B 4 42 . 5 3l E4|
HEeR AR 2 A A2"e B3R AdAES Neg ZRs) 9% 2 Ause 1Y 1949
Z23tAd nstdor gk AFAAE USHAEE o] 7t2FF7), MFC, %% 2£47), $34 A 5
WAz e] v EE g ERGE FEE 08 ofFolxnt Zzte] 7k 1000ppm F %] Nis
FRse wyos ¥y 2oz A 2y ol W Agel=s) 500pm FEY HS AYHARZRE FF
T eIxERICE Fad dfok o] HEol A WS doh aea dash 2Axart 2z 419 wes EFE
of =g Ed o3 #atAl HE A S5E o} o B8 AHgEte] dA7tAE S48t 234 AuulY
= ol gtk E-9A YEYIAE o3 TS sz zds:d ALsd.
FEE FAs= ol HEIAEER A3 EY B Zzte] ke FPFE MFC (Mass Flow
F U U2 A BolAw, A2dd 58 FAI Controller) Bl 9J8id 2H@T MFCE 749 F¢
7] A% 299 &af FaFol Bopxe @Al Ut TS B w2 AN FEAE THFAY 7<]-1’4-
mebM fo) e AHE AREF, wE AN, NAFE Aotk MFCAIY7)E 2+ MFCH| A4
AN Z2agge] 27HE Fid AAFLA L FFem, 48A7 A aAste EFTIAY %E
E oy dEel At ¢ FAFE AgsA 2ddET HE Ave 9
R824 A ART 782 3719t 4Ads) Add BAHEZ e AW e
£ d¥d dud oAt exwg FEuwAel vt shaAqel Az
2l sl 7bsd B 2AE ¢V19E MCU (Micro Controller
Unit), 283 2FE AMZ 749 SHRET} 59
AL wEA A 2R ZE TGS2602 7h2 Al
ME A48T MCUE Texas Instrumentiite] %4
< AT

o A&3}7]e0
%2 ARTMAP 2]

A g Zkzke] 715 A
i &
Z 16-bit o] AZAEE Q) MSP4302

MSP430H e e ADHEEIE AAMZRE 48"
, HlolHE

Fe ey
Ao FREe Fej2 Agsn,
o Eg S YHAEEse] B o=
AE BgsiEths ol Y metd B =5
AE A ARTMAP JN7AZ2%3g ol&dtd 7}22
2532 92 ART 274829 vHAste 2% 2
3 e ol gste] FEE 2ASE U S
AH8-stgl ot N3 A oz WA
WA B A7 93 Agoz AddAe| s oz Azd AW 2o HFE AAPrt
A A HAR 5 9 oFE 9 NH, S 159 &
Grlas LR dolHE FAsYD Hasl o er
= ot & whgdtE Row g TGS2602 7H=
ANE Agstdon gade ANERS 97 %
AN PEENoz erwsuAg ogdgn 4 chamber _
o 2RE dojd dolgE Bed A HAF L AA
7ted] S BESI] B YELIY 9Poz A
S 3 F =
AFE Agdoldez A A ET o)
o BEHAHES AAFEY, FR-HA 47352 Te
A5e 27 vt 92 ARTMAP A4 2%e T
2 7lro] 25E gl whge old e who] s
BEASME 2 Hol7t RoBA, Tk ATE EA
dA 29 & AT ¥EE R ¥ WA pg 1 Bxperimental setup
ART A7 2w HM AgE AFste] EA7ko]
P e BAFT 2. 58 44
HA E4E 2AVE FEA Ba2RE TEHEE
(197)

)\Lq];q oz g}-oaﬂ;ﬂ



2006 73 HX3 &3

1.

=M Jkae] BRS Aol &

Table 1. Measured gas mixture and their concentration.
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Table 2. Comparison of Gas classification performance
of fuzzy ARTMAP and MLP neural network.
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Table 3. Comparison  of  concentration  estimation
performance of fuzzy ART, neuro-fuzzy
network, and MLP neural network.
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