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Implementation of an Artificial Odour Recognition System
with Unsupervised Clustering Methods
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Abstract

We have been designed and constructed an artificial odour recognition system( electronic nose
system) using metal oxide type sensor array for recognizing and analyzing various odours. We
proposed an unsupervised clustering method based on Euclidean distances in order for human observer
to examine easily multi-dimensional data, which has been measured from an array of sensors. This is
a combination of Principal Components Analysis(PCA) used as a starting point for Sammom Mapping
Method(SMM). No prior assumptions are made of the classes in which odour belong, and the error
due to dimensional reduction at the PCA can be minimized without the disadvantages of rotation of
clusters when the order of data sets in a data base was changed in the SMM. An artificial odour
recognition system with the proposed unsupervised clustering method was applied to assessment of
odour differences of Volatile Organic Compounds(VOCs) and Korean whiskies respectively, and
demonstrated the best performances throughout the experimental trails.
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Fig. 1. Schematic diagram of artificial odour
recognition system.
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Fig. 2. Picture of artificial odour recognition system.
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Table 1. VOC gases and its concentration levels
or experimental trail
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Fig. 5. Clustering analysis result for VOC gases
using PCA method.

23 6ol Vet Al o] 2r]AE o
dolel 2 AH4g SMMeZ 783" VOC 7bx
=9 clustering ¥4 A¥ojr}. PCAuMH ¥}
= ]2 4 clustering & HolHES & 4 9
3, v 2= 0.000098% = 1 A= o
ole] &9 AHH7} A 3} glo] 2xU g w3
HARSS & 5 ok 22y, PCARYE §

o] B2 %o 7o) wAElLE ¥ 4 ot}
el 4 deleimolsrt weixm A3 of
£ 5o 1ol Yole 2r1AF ALowA

HAE 5 gle TAE s S

07

and dinansigg

4l

" 6. gelel =7|XE de SMME o|8dh

VOC 7JtAEQ Clustering 2421}
(BH=E3 4 =61, ofZ <X} =0.000098).

Fig. 6. Clustering analysis result for VOC gases
using SMM having arbitral initial values.
(Iteration = 61, Mapping Error = 0.000098).

—314—



e

a7 7 PCAWM s} SMM-S A3 Algks
Unsupervised Clustering ¥ 2 whEo]
A VOC 71259 clustering ¥4 ZAz}o|c}
o Gollx] R Ad o] SMMe| s
AHEESE A5 M3 603]71A] Al sfsle]
Z9 A, A9k unsupervised clus-
tering WL 203 AHxe nlR3lS
SMMXET} o & 2R w3y 245 d8 4
o} gk HE gt 2 A5 clustersd
of & VOC 7}=E9] cluster H3E &
B2 4 9lo] VOC7IAEY £8% 9 254
clustering & 7Fs-3Hil 75}031:} tae] 1
o] PCAHMHolYt 1369 o] 2745 2+
SMM EMaE S f2A1R slodg £ES
% 9 %= Ethyl Benzene, Toluene, =¥
XYIene%-‘l] XA QL #Ao] TS gl sl
£ 4 9la, PCAS A& SMMY =
A}ﬁuﬂ_ix% PCAF 3} #o] %9 3
AR HAEAE] EE %i"] cluster‘é
< & £ lsic) oAby
sted A|9k® unsupervised clustering H&‘ﬁ
o L g Asskde

2%

w2 off 2 hu

Nt 8

1r o o o Hoxe

ku mlo

2| 2
°]

Ori_i;?i}ﬂnﬂ

2na dimension

Coipei
£ 4’3&

Istdimension

ad 7. M etE unsupervised clustering ZHHE 0|
&3t VOC 7tAE2 clustering 241 1}
(Hhs 5422, ofE 2X}=0.000093).
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