v Y J

a a asy 3 R o [l =} = [y
HIVDINYTUNUD ‘ﬁﬂ13'i’JiJLﬂu‘l’iu%ﬂﬂ’)ﬂu%ﬂﬂiﬂﬂﬂﬂﬂﬂi3ﬁ?ﬂLﬂﬂNLLﬁzﬁ“ﬁ%L“ﬁ@izﬂU2

A ° 9
LW@ﬂWﬁﬂnluﬂﬂimﬂﬂﬂlﬂHa

Y A a o Jd
RNV HIY ITIAU Q181AU

a ] a a a 4
‘Ll%iyilﬁ AAINTIUAAATURIUUNG (IAINTTUADUNUNDT)

da a A a a
ﬂﬁl"ﬁﬂ‘nlﬁﬂ‘kﬂ WA.AT. UIFATT LDYNUATUATIN
YA
UNAAED

a a o2 ) o a 1 o @ o 9 a
:mmu‘wu‘ﬁ‘ﬁmmuaaaﬂaiﬁﬂwummumimuunﬂizmmaya Iﬂﬂlﬂﬂi]'lﬂﬂﬁﬂﬁ'ﬂ!
) (9 a R 9y 9 o Y 1 ' ~ ~ @ ~
NITNNIUVDN 3 @aﬂawmmmﬂﬂu‘lmm Iﬂiﬁﬂﬂﬂi%@ﬂ“ﬂm&m ﬂ%cﬁl%ﬁigﬂﬂ 2 g UL o

@ , ) o ] ' 2 P ]
wowes ludimusngadoyaszgnih lidhIassielszamifounnuratesuuazisous Tagld

U U

4

= 9y 9 v Y ] ~ U o o =

YUy vgaunay WﬁaW'ﬁiﬂﬂiﬂi\?ﬂﬂﬂﬂi$ﬁ1ﬂlﬂﬂﬂﬂ$@jﬂﬁ\“l@]’ﬁ]hlﬂflﬁﬁjuﬂ'liﬂ'l\?'luellﬂﬁﬁclf“lf
Y 2 o Y A o 1 ] 1 9 Y J = v

IHATEAL 2 mumﬂﬁmwammimmmvlmmuaumawau”aulmﬂ’nﬁ%mcﬁmmu 1 Iﬂ‘(’JNﬁﬁﬂﬂ

' I a Ay y = Y o a d Y 9 A o '
mmmgﬂuﬁmm‘ﬂ"lmnﬂﬂcmwmmu 1 %Zﬂﬂu111ﬂ’llﬂi'l$1"fﬂﬂ?ﬂﬂﬂ@]@ﬁﬂlf)\ﬁlfly’ﬁLW@ﬂﬂﬂQM

U U

vl nazadvensuanudluaundnioudasiadma It ulsSaaszan 2 aold ludiu

o ' § o ~ 4
q@ﬁ}'lflwaﬂ'ﬁﬂ']\ﬂu%']ﬂ 2 ﬁjﬂlliﬂﬂggﬂGl:%}l,ﬁ@i]']Lluﬂﬂa']ﬁiﬂfllﬂlumiﬁﬂ!l;ﬂﬂi

Y Ao

A a A A Yo [ ° 9 <2
lW'ﬂ‘Wﬂﬁ@ﬂﬂ33ﬂ'Vl‘ﬁﬂ']WéU@\‘]Iﬂﬁﬁﬁﬁ'N1’]uuﬁ‘l!@LW@GLGHE‘TTWﬁUﬂ']ﬁﬂ']LlUﬂﬂi$Lﬂ'ﬂsU@ll“ﬁﬁN

o o = v o a A o 1 a A I A Aa
wanmstwun laFeumsusudanosnundunmseensunilssansnmmazitlunieyusa

% [ v a

a a K o 4 4
N30 1wu 12 lsWad orantauiauiion Naive Tree oz Fnnosanamasuusdu Tayldya

PoyauIAsFIuNlaunaINYae 15U YuIe quanyue Uszian vazdiuruaardlunis

9 Y
WSemiieulszanamsiuaunsdu 22 gadoya laennyadoyaszgnifSeuieudlonis

U

Y9 Y < ' @ a Ao a o dyd
ﬂﬂﬁ’@ﬂllﬂﬂul"lj?"lﬂll ﬁ]WﬂNﬁﬂWi‘ﬂ@ﬁfJ\iLlﬁﬂ\iﬁlﬂlﬂu’ﬂ PANDINUNUUTUDITUIIIUY

' '
=3 A o

Uszansamlumsswunilszinndoyangannoanesiuimhunnleuiioy

U



Thesis Title Integration Strategy of Neural Network and Level-2 Fuzzy Sets for

Data Classification

Author Mr. Jirawat Teyakome

Degree Master of Engineering (Computer Engineering)

Advisor Asst.Prof.Dr. Narissara Eiamkanitchat
ABSTRACT

This research presents a new algorithm for data classification by combining the operation from
3 algorithms, including neural network, level-2 fuzzy set and k-nearest neighbor. In the first part the
data is fed to the multi-layer neural network and using back-propagation algorithm for learning. The
output of neural network is forwarded to the level-2 fuzzy set, which using to manage the uncertainty
better than the level-1 fuzzy set. The membership value from the level-1 fuzzy set is analyzed and
clustered to determine the number for creating the level-2 fuzzy membership function. Finally the

output from 2 parts are classified by using the k-nearest neighbor algorithm.

In order to verify the performance of the proposed algorithm, the classification results of the
algorithm are compared with the high performance and famous algorithm such as neuro-fuzzy,
artificial bee colony, naive tree and support vector machine. The various standard dataset with
differences in size, feature, type and class of total 22 datasets are used in the experiment. All
experiments are performed by using cross validation. The results show higher performance of the

propose algorithm than other algorithms.



