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Abstract

A significant problem of the digital data in the information technology era
is to deal with the data ambiguity, complexity and uncertainty. Interval Type-2
Fuzzy Logic System, a well-known system applicable to handle with the problem,
is employed in the study. However, the system has a constraint regarding its parameter
optimization, such as linguistic variables, membership functions and rules. Therefore,
the study aims to develop a new hybrid heuristic algorithm focusing on the output
with the following features: the hybrid between genetic algorithm, the fuzzy adaptive
swallow swarm optimization algorithm, and the fuzzy c-mean clustering algorithm,
in order to determine the feasibility of a fuzzy rule base of a data set. The new
developed hybrid heuristic algorithm is then implemented with two datasets.
The findings showed that the first dataset of the rain fall data collected from
50 consecutive years of Suan Phueng district consisted of the training data set with
RMSE of 0.07280, and 96 % reliability, and the testing data set with RMSE of 0.00447,
and 96 % reliability. The second data set is the rain fall data collected from 32
consecutive years of Ban Kha district consisting of the training package with 0.00606,
and 96 % reliability, and the test package with RMSE 0f0.00303, and 96 % reliability.

Keywords: Interval-2 fuzzy logic system / Hybrid heuristic algorithm / Fuzzy adaptive

swallow swarm optimization algorithm / Genetic algorithm
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® | oad Rain Falldataset

® |nitialize the centering of data and rule base from data clustering using Fuzzy C-mean

Create a random initial population (Chrom)
[iter=0]

Repeat

® FEvaluate each individual in the population using the fitness (Eq. 1, 2)

® Order the population

® Select two chromosome better fitness for crossover 50% and mutation 1%

® Acceptation place new offspring and replace use new generated population

Until(iter= maximum number of generation)

® (reate particle from best individual from GA 20% and random particle 80%
® (Calculate fitness (Eq.1, 2) for each particle

® HL is gbest ,LL is pbest and O is amless
®  Cpest=Cman HL=€ny,

[iter=0]

Repeat

If (pest < €) Epest= € Endif
Search (nearest LL; to e) Update parameter of velocity HL (OL,B) (Eq.7 and 8)

Calculate velocity of HL (Eq.9) Update parameter of velocity LL (0L,[3) (Eq.10 and 11)

Calculate velocity of LL (Eq.12) Evaluate velocity (Eq.13) Evaluate position (Eq.14)
Evaluate aimless (Eq.15)

If(flo, )>f(HL)) €earest=011 Endif

Select two chromosome better fitness for crossover 50%
Until(iter= maximum number of generation)

and mutation 3%

®  Best individual minimum fitness (Eq.1, 2)

2NN 2 LARITUNDUAAILTIEUVBITUNDUITNNST AHSSA

Tneiaun1snlglun1sUsuAIIIN1TUTUNGANTINNISLARDUNVDITUADUITN THEN

HausendydlnmAnangaufiaavenanunuIeu (Adaptive hybrid swallow swarm
optimization algorithm : AHSSA) Usznause

A1AUQNABY
A __ Number of Correct Classification (1)
" Total Number of Training Data

TAAIALARIALARDUTDITINANGIEDNRAY (Root Mean Square Error (RMSE))

RMSE = \/Z?zl(XObs'il;Xmodel_i)z (2)
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Vit =WV + e (Pi - xi,(t)) + CY2 (Pg - xi,(t)) (3)
Xiern) = %0 T Vi @)
Towdl P; #ie pbest, P, Ao gbest, ¢; uag ¢, fio ApsTivesdnsse lutiewes [0.2] v, way

Y, fe duavduiieglugis [0..1] uaz w fe Amlddisimiinvesaiuides agldr1ain
@un13 Chaotic inertia weight auvaglalansnil

z=4xzX(1-2) (5)
W=(W1—W2)x%+wz><z (6)
ng wy =09, w, = 0.4 uay Z ﬁ@ﬁ’am%ﬁléfﬁl’mﬂ’liﬁjﬂusﬁjﬂ [0..1].
ayy, = {if (e; = Ol|epese = 0) = 1.5 (7)
(if (e; < epest)&&  (e; < HL;) » Eq.2 and Eq.3
) 2rand() - e;
if (e < epest) && (¢; > HL)) » ——————¢; # 0
Ay = { 2" €;
. 2rand() - e;
lf(ei > ebest) - -1 e, #0
\ 2" €;
Bur = {if (e; = 0]|epesc = 0) > 1.5 (8)
(if(ei < ebest)&& (ei < HLl) - TaeLH(z..Eiei,HLi =0
if (e < epest) & (e; < HL) » T o 2 0
B 2¢;
. HL;
l lf(ei > ebest) - T 6 F 0
2'rand;
V i, = VAL T apyprand()(epese — €;) + Burrand (O (HL; — e;) ©)
a, = {if (e; = 0]|epese = 0) — 2 (10)
(. rand() - e;
lf(ei < ebest)&& (ei < LLi) D €},Chest * 0
€; " Cpest
. 2rand() - e;
if (i < epest) &k (e; <LLj) »————¢€;#0
%= Ta
. 2rand() - e;
if(e> epest) St %0
\ 2" €;
B = {if (e; = O[epest = 0) = 2 (11)
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(if (e; < epest) &L (e; <LL;) » Eq.2and Eq.3

) 2rand() - LL;
if (e < epese) &k (e; < LL) »—F——¢;#0
B = S 2:¢;
. LL;
if (e; > epest) >— —&*0
\ 2 -rand;
Vit,, = Vi, + agrand(Q(epese — ;) + Brirand((LL; — €;) (12)
Vier =V, ¥ Vi, (13)
eiv1 =€+ Vipq (14)
0j41 = 0; + [rand({—l,l}) X —ranciirrrlﬁ;gaxs)
(15)

3. mMsInUszanSamvesnisnensallsaluludludng
Tnsindranunainadouvessiniiddenads (Root mean square
error (RMSE)) tia¥auszansnmuesnmsnennsallsalulmiludng dauandluaunis
i (16) wazyneraugndadluaunsi (17)

2
RMSE — \/Z?=1(Xobs,i1;Xmodel,i) (16)
a = A v o
B Xops  AD AMlAIINAIHUAA
& | Ay v ' a
Xmoderi A8 AMbARINWILUUTWNIANT §
N AlD INUIUFIDY NNAFDUTINUA
TP+TN
Accuracy = (N—) (17)
Wi N AD D1UIUFIDY1NAFDUTINUA

P fie Swudeyaiviunegnindusaiaiimasaulaeg
TN fie Swudeyaiiunegnindusaadsliliaulesy

NAN1599Y
VB AN SHAIUNITUABUIT NS WUUNALNA U 9ENT @1 TN e MIN19TUR U NS

o

'
] 1

WatugiminssudunsuuusdunawismsmaimusauianyeinguunuiaLaule

Anieendia Jelavihmsiawinelddedniangides Aaugndewnlungutoyaind
v v d o v W = a Y v &

Anugutou Ae nsnensallsalulndludnluweiminnwys lnedenldngudoyaindu

Usunahdunemsufaduliadwnsvassivatnutedadulsuiadnuleenas aanaand
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Algorithm RMSE
[T2FLS (TSK) (Almaraash et al., 2010) 0.00230
ANFIS (Almaraash et al., 2010) 0.02640
TSK Simulated Annealing (Almaraash et al., 2010) 0.00649
Back-Propagation (Mendel et al., 2002) 0.02000
One-Pass Method (Mendel et al., 2002) 0.04000
Gradient Descent (Mendel et al., 2002) 0.21000
aAdeillagldrnnensmedeu 0.00303
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