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Abstract

This was a descriptive study to investigate traffic noise levels during daytime
and nighttime at traffic-light intersections, compared with the standard levels of the
traffic noise. The levels of the traffic noise across the intersections, including those
on Mittraphap road, Khon Kaen, in Thailand were measured as the samples of the
study. There were 6, 3 sample locations chosen during the daytime and nighttime
respectively.

The results showed that the highest noise level (Leq 1 hr), was estimated at
73 dB(A) in the location No. 3 and No.4. For the highest noise level in the daytime
(Leg 9 hr), it was estimated at 71 dB(A) in the location No. 3 and No.6. The highest
noise level in the nighttime (Leq 2 hr) was estimated at 71 dB(A) in the location
No. 3. For the maximum sound level (Lmax) of all locations, it was lower than the
standard level of 115 dB (A), and the highest level was generated from the location
No.3, at 107 dB(A), during the nighttime. When comparing between the Lmax of
the location No. 1, 2 and 3, it was found that the noise levels of all the 3 locations
at nighttime were higher than those in the daytime.

The overall result revealed that the traffic noise levels were under the
standard level (Lmax). However, there were some locations that the traffic noise
levels were still higher than 100 dB(A) during both daytime and nighttime. Therefore,
regular sound level measurements and suitable traffic noise control measures should

be established to prevent the potential impacts from the traffic noise in the future.
Keywords: Lmax / Leq / Noise pollution / Sound level measurement
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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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Fffiaunmiuaziuendnvaivestnlnelunanlaniianudesnisgs Ao
frmounzd Tnefidhvennraluvsemelneiinnnin 50 Wiug winideagnuazuslanfu
WINAD U1vNINBNUEE 105 (T1Inenued wisednveuwsd) Handnd1iveuusauTeiu
Soax 60 MHiiouslneludssmeiduguuslaalaenss Wrniusuarlugnamnssuussy
WAnSwIl (quiansauma drinauasvsianinnues. 2541) dawludunisdiseniiy
Trmeunrdiduiidesnsogrannlusaslan lnsamngluuaue@euasay usennan Léun
Usenednlus goens Fuwagdvdnu Sserudesnmsuilnedveuusdduiinnudesns
Wutuagasteanlos Amduderarl.2 veamsidtaunveddan (nsAmnisnunsuay
NIUANATUNTINYAT. 2540)

Isalulngdluti (Rice blast) ﬁmm@mm%jas’] Pyricularia Oryze thudulsatnai
aheeudemeliituinuasnsogiauslagianzilofinenmbunasinunniasefunans
’"J’uﬁmmﬁ'ﬁvuqq Tud 2535 finnsseunnann fudidomeUssana 1,250,525 15 @907
Yovay 70 vosiuftogluwnniamie Tasfnisssuiaunnludniiug nue nu.8 nu.10
drwisrguanazdimisduiines wagsdeniinsszuinguuse 1 2538 luftuiidm o
Feea1e Fedlnal wzien §101e uazdmu Fldusiamsluaamamiowihduluaananans
flmnglsndlutmisuientu faglissuaguusaiduluasmamiofinu @i
A wAuALnums. 2558) lsalusfludntuidulsaiidfayfiannsagnaumsnszangluls
yhynaa danudemenginunsnslnandmuingszuiaynd ammwnedes g
ausmaifnlsniife Tiifiuaunaqudussernasruuiasdeiunans Yulllunnuses 4
Wuvsed Tuthdenuuunnndy 10 $ilus gumgiinansudeudady (20-30 ssm
wavdea) Ingiamefufiudnilddiwihuds sliflenadiaihfsluinasiudusses
naemu uagiiBnuanedafeiviiliiaalsed dsindemsfieswennsalldiasinlaad
videlsiFonisruuiifinrmequiede (Gray system) snoanudansAnudsifunidlsl
Foaudivlianisal (Gray residual: GM (1,1)) wasiduuuusrasafilddmsunisnennsel
Muag19nI19UI4

nawensaflsaluluiludniuiiadondnvesdoyafiastunensaife U
thelu esduduimslueniauagenuiiau Tnetoyamantiinandudeyaiiiviinamnnd
aududou dnfudumeriBmsfianzaufianfivsthuflunsmenseifessuunssnmans
wuuAgainieriadl 2 lnswoale sunzd (Zadeh. 1975) IdAnduTudiuel A 1965 uas
nqufildgninluuszandldesnaniranndumiadevarsdes wu madadula (Decision
making) kn3ueaf wavlawwu (Garibaldi & Ozen. 2007) NswensaleynsusIan (Time-series
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forecasting) LaRalanaziuau (Castillo & Melin. 2007) NM15UTTUIUANTHILUTATIY
(Linguistic approximation) tuulaa (Mendel. 2007) miiﬁhwu (Pattern recognition) dnwa
(Mitchell. 2005) uazlusud 4 Snunnuneustiymiiddiensdentunouianmsiimny
auannsonUiusEUURsINAanLUUAguIaTeatls mndaniiwuihitivansanade
fauownfnmsadstuneuds (Algorithm) agdandaslunisimuasmsinesin 4
yossEUURsInAansuLuUnauesaLite WldAheaniianunsainAinnugnaesld (Accuracy
performance) Wy FumerisnsuuUsTUUREL TSI eUssamiTienied (ANFIS) Uang et al..
1997) Gﬂgumau'i'%ﬂm%amﬂﬁyﬁwﬁﬂ LLazéﬂgumau'i%ﬂwﬂaujzmsawyj Dugu warluendded
SL%’%”’umau%%ﬂ'ﬁsumﬁﬁgiynmwyjLﬁamsmmwwmﬁma%ﬁmmzamaqswumiﬂmam%
wuuAguAIe nszdyansiuvyae ansaaanuunNiudunguiuuumisestyan
Uszhivg LLazGﬁgumu‘i%ﬂﬁi‘]ﬁymﬂﬁwyjﬁ%ﬁm%’w%mwmﬁma%maaizwmiﬂmam%
ufuumuLﬂ%aﬁa%’jumau%%mimmmmzauﬁqmmﬂajuuﬂuml,éu (Swallow swarm
optimization algorithm: SSA) wsgdunulsusuiinsTunguuaznsindeuilunes
futfuindueuaaavesdanesssumavesumnausuduundilalng Wesmnguiu
Buglsvuelngivinlfannsadestunslasdannuneiieduishlngnilsuazlunsmems
unuausuazduludug lannsomuaemsiifuuinaunhuaidlonuunaieims
LLé’mﬂﬁga;szﬁulﬂiuﬁﬁmqﬁﬁLméammiﬁ?ut,ﬁaﬁummﬁ'mﬁ’uﬁﬂﬁma%@uﬁmiﬁuwu
uwidsewnsiiesifusiage anfindaniuandiifiuiunuusuduuniifiensaaaduld
Saflenudundsdunisyunguuazujduiusszninedu (Paul & Salmon. 1994)

stwazﬁ?ulumu'iﬁ’aﬁlé’ﬁwLauamﬁﬂ'ﬁumﬁﬁgumau'i%mamaaf]mmwawmﬁasti
UfungiinssumandeuiivestuneuiBnismenmsnyanfigauoanguunnaueu ielluns
UFurnnslneivesssuunssnenanshuunauesedniuUssenaldlunisnensaldmsu
Tsalulumiilug LW?’W‘ET’]’JI@EJLQW’]%'{J}’]’M@&JNZ’SLﬂuﬁéjaflﬂ’]i‘fﬂaﬂE;I:U%IﬂﬂﬁgﬂuﬂigL‘VlﬂLLaz
Aelsene (audansauma UnuATEgNINITNYAS. 2541; NTUIYPINITINYATLAY
NIUANESUNINYAT.2540; drTinanuAnEUAINYAT. 2558) wagrnsinuseansnm
YostuneIsns (Algorithm) 9MnNanIsnAaeIfenT I nideosmmLAmaRaeY
fdsapaiade (Root mean square error : RMSE) AladgauaanindeuaLysal (Mean
absolute error: MAE) wagAdsiosifudanuaainindouauysal (Mean absolute
percentage error: MAPE)
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o

nUTLaIAYRINTIY

1. iiriaustuneuinisuuulmidensiandureuisnnsvesdyarumy
éhEJmi‘d%‘quaﬂiiumiLﬂ?{auﬁmm%umauﬁ‘ﬁmsmamaml,%amﬂzgﬁwﬁﬂmﬁhmmzau
ﬁqmamdmuﬂmméu (Adaptive hybrid swallow swarm optimization algorithm:
AHSSA) dwsuvinsusuammimesvessruunssnmaniuuuaguiaie Wiiethiuneuds
msuuulmifilaldussgndldiunsnennsallsalulmiiludn

2. Wonaasulszansainvesniswensallsaluludludin a1nnisldseuy
pssneansuuuAquiaieiignUsuAmMIfimesiedunouiBnisufungfinssunisiedeud
vostumeuIs ANy aNTianvenguununusuitlEwaL LY

YBULUANITIIY

1. fumerismsfiiauiduuuunmsiungnssuninadeuiivesiuneuiznism
Ainzaufigauesnguunuus uRaHAui UM diuTImNT

2. szuumsinAansuuunquieieitilussuunssnmansuuuaguiaiovind 2
LagAfidasnsmAIANgndeusiugiAe Arvesninesluiladduainuduaundn
(Parameter membership function) wazngia@nieldvadninvesinuiungiledes fiws
AMwEIUIUee (Linguistic vriable) tagAiamnudanaialunisneinsallsaluludludniey

3. [¥Ansnfiaesvesranunainmdaurindsenads (Root mean square error:
RMSE) ﬁ%agﬂmmﬁmmﬂg@uauyiiﬁ (Mean absolute error: MAE) uageindsiofiiud
mm%mmﬁlauauuﬁﬁﬁ (Mean absolute percentage error: MAPE) d1usulain
AUszansamassnisnensallsalulugiludng

a. Feyailtlummeasuszuulunguussmsnensaflsaluludlutnfe doyauay
aeRUsznaUs q Aiflnadetadefivhlnanlsalulmilud luwedminnanans s
Tundsninswys Tnevinsdnduuesdeya (Clustering) fae3BnsvastumeuiBiluddsiu
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PataSet Clustering Using ; o enerate Popu a.tlon o a. gorithm
Fuzzy C-Mean ! From Genetic Algorithm
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Optimize rule base and database which is linguistic parameters Swarm
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Output ¥
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ooy Anduliadiwnsvosihuatiuds daduviuaniulasiedsainaniil 470271
sunatiuan Ymiaseyi fauad 2527-2559 Tastdoyanaudifounguniauis
Foumanau $1uu 32  gunpiigsgauararutudisindvenfoudomauiaieutusiou
wielilumsnennsalfanllunmsifalsalulwsiludnvesvndmingvgd Fedeyails
HudeyaiiUnmesoasnsny @rinaunsugnienine dmiaswys. 2558)

FunouinaumaudsaniiyddnuuuilidunoniBnsmafvnzauiianves
nauunuaisudmiUlilunsmamnsiinesfmnyauvesssuUATINMAnTLUUAGILATD
il 2 Mndnvuzamegdimomnusuiulinaafeuiideshuasuius awnsodiay
memnsldsndddunlilummafnsanldoarng luduneuiimsiussneu
fn 3 tumeudeiu Fuansnmnisinavesdoyalunind 3-2 warlinwanBoausas
funoussil
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Fupaudl 1 : Buannsideyad danguieyadeileddfiuieyszaa
msdmnungvideidunisandunglussuuassnaansuuunguneseviiad 2

Fumpudl 2 : MaruuarTBINdIUTEINILAY AN TEYINTTiaAA
wlusaiellutuneuiBmeameivanzaufianvonduunnaeu lutuneuiliduneuisnis
Fetugimnsalumsaienguussrnsiuiaduduneudesldsd

1) Fudusemsimusguuuuvestashilsvesnguuszanstnduszuy
pysnAansLuUAguIeSoviad 2 Useneuse dnnuiulsmwiviinvesilaiduannudu
AUNTALATNY)

2) yhmsUssidiuAnvesnguussnmuilsiduingUsease

3) avnaeuldafimngaumuilaiduinguszasduiol dilfazddluyiilu
fupoud 3 laildrgnadluvilutuneuresnisnssyhuesnalnmeiusicmnss

0) dupeuilFnanserimsiunalamatugisnssuie nnsvhnsuaui
(Crossover) wagyhnsnaneiug (Mutation) tielwlsuszannsgulu udrdduvinnsussidiu
UsgrnslmisuninssannsildaasannuileituingUszasd

fumeuit 3 : dupounnussrInsionnaufigndioiludszgndldnures
sruuRTInAaRiuUURaIAsolind 2 Sduneudendsil

1) yhnmswleungulszsnadieidmiutuneuiBnsmamiuazaiigaues
nauunuLsumensdulszrnslvlludadiuesay 80 waglinguusvansildanlu
Fupoudl 2 S1unufesay 20

2) AwmusrEuFusUTErInTunULEuR ALl iU srasdifian
(e_best) uazungiigeimauiledtuingUszasdfinanluss (HL)

3) USuugsanudiuassuviimenauunuiwey wisduunusweuinngy
(LL) ununeususiies MnauMITNTUREUII N IMATIINgauTianvesnguun ULy

4) YmsiunumauisasaudlmivesununusuiaanUsznoy
Foundiines unfinguuaruniidunts iemuniiinedlmidsieluduneud 4

5) Tnalnnsiugicnssufie nsvitnisuaugu (Crossover) wagyiinisnane
tus (Mutation) ielsldszensiuln andussnaeunadilédindulumuingUszasd
videlsl dlaidulumuilaiduingUszasd dinduluviilutuneud 3 vl wifiduluan
flarduinguszasduansinaylaludod 6

6) lrmnsnfimesivanzanveiszuunsnmaniuuunguAsovilai 2 et
Tudsgendldlususaly

24



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

Tnslunsastumausinandauaunsasududunaudsnismemduieulanad

® | 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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AUNIAATINATAUNTHANTIANIIVBIVUADUITN T AN ANTIFATDINGNDYNA

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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470161 gn0aIURY JmTATIVYS At 2510-2559 Inerindayaniusiioung wnauna
= & o = o & e g = a @ a a
waunaIAulUIILIL 50 U waznguuayanidudiniauicusienou AnlUuLagalNns
yosmuatiuds Fadudsunaiuleewds anaall 470271 duneduan Jminsvys
Aauatin 2527-2559 lagideyasusiaunguninuiaiousaiauiudiuim 32 U
g ilasgauarAnuTuduisvesioudumanisfouiueigwiveldlunisneinsalis
wwltulunsiintsalulndludniveswndminguys deteyantadutoyandamese
a157150ug Aandlunng 3 fa 4
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—a—Datal = hday
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d' Y @ =R U ' a 3 & o [d a A&
A9 5 Wag 6 euandlaruiansuTuAmsilnesveslsidunisiluaindnidu
WUUIMA@EY AR8unatIaNIswsiuglmnssuiunsuTuUTtunowisnsman sy
auianveInauunuwey Fwilinisneinsallsaluluilutilaaniheenfivungauian
|

AaAIANYNABIIATIgILATAIAIARIAIARRUYRITINMIAIARURREIA AT Ban1sUTU
A Twesiduliuuudnluli@ densduaandeyadiiig

ternbership function of RainFall for Bankarin Attibute 1
1 T T T

0.8

0.6+

0.4

0.2

Degree of Membership Function

L L L
200 250 300 350 400
Rainfall Width

L L
50 100 150

. Mernbership function of RainFall for Bankarin 2ttibute 2
T T T T T T T

0.8 |

06 |

04 b i

0.2 |

Degree of Membership Function

! [ L i i 1 it
50 100 150 200 250 300 350 400
Rainfall ‘#idth

o 5 Wedduanuduaundnvesssuunsnaansuuunguasesidai 2 Aldain
N15USUAIMITITNOSAIETUABUITNTTINUTIAINTTUAUNITUTUU Tt UR DU
Bnsmavngauigaveinguunusieltlunisnensallsalulngdludn

. Mermbership function of RainFall for Bankarin Attibute 3
T T T T T

0.8

06|

0.4

0.2k

Degree of Membership Function

L L L
50 100 150 200 250 300 350 400
Riainfall Width

Membership function of RainFallfor Bankarin Cutput
1 T T T T

UR:R .

0.6 —

n4L i

0.2k o

Cregree of Mermbership Function

i 1 I
50 100 150 200 250 300 350 400
Riainfall Width

= s o [ a s = a & Ay @

awi 6 aidurnuluandnuesssuunssnAmansuuunquasesini 2 Nldainnisusu

ANMNITIINDS AETUNDUITNITRINUGIAINTTUAUNTUTUU TaTURauITNIS
mAmzaunaavenguunuaweuiveldlunisnensallsalulugdlud

29



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

Tuniswennsainisiinlsalulviludnretunoudsn1sNNmUITULUILISLIIN
nsEnRlATunsuIsNsYIunedeyanu i uazgA RN zaIaaLi oY1 TE UL
AeaNNNISITTUNOUITANS UIYINISNAFBUANLNTT FILVI AP HANITNEINTUNATS
a % a I A v = & o O vy a H ~
fiAnmnugnAesfias Alanatafidesas Fensiniatuazldveyausunanhaunanluwe
° v ~ o v o = ~ °
muat ude SNaUIUAIRILAROUNG YN IANARADUNTNYIAN W.A. 2510-2559 WazYIINI3
naaeusetayauni N dulsunanduluiuafeiussidouliguisuisfounaiau
W.A. 2510-2559 AAAIIUNING 8 D9 9 FIUNNALLANINISHNVIA e USsUBUAU
TURDWITNITAN 9 UTeNaume TunauIsnsBaiugiAINgsy (GA) Tunauisnismand
Wigauganiengueuna (PSO) TuABUIBNTMANMIMUIZANNEAYEINGUUNUIILEY
LATIUNBUIDNITAVIINISWAIUITU (AHSSA)

Rainfall it bz Ot giral
400 T T T T T T T T T

350+

300

250

Rainfall
r
=
=

T

150

100+

B

] | 1 1 I ! I
0 5 10 15 20 25 in 35 40 45 50

“f earwidth of Rainfal 2510-2559

AN 7 nsmuansdeyausinaniuvesisungun1ay YasdnetIum
AIWAU W.A. 2510-2559

30



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

Rainfallin bay Compare With G, P50, 330 and AHS50

400 T T T T T T T

T T
—— Data 1 = Criginal
Datal =G4
/0N —o— Datad=P350 B
Datad = 530
—— Data5=~H550

300

250 !

y
200 ‘f

150

Rainfall

10+

S0 -

1 1
5 10 1% 20 25 1] 35 40 45 50
‘earwidth of Rainfal 2510-2559

AN 8 NFINLARINISHNITAVDING 4 TURBUIENT UTENBUMIE GA, PSO, SSO way AHSSA
ToyaUTU WUV LADUNGYAIAN AUFY W.A. 2510-2559 YBsgnaUIuAN

a9l 2 nsuSeuiisuAtaluAaInAdouvesIIni1didenaduannnisusu
AnsfimesvasszuunTInAaniuuaaueieniindl 2 Fetuneuisng
wUNANETUEETydTnwuuil 2 futuneudinisuuudy 9 NNGFUToYa
Y94 Mackey and Glass

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

31



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

M5l 3 MafBsuifisumanuemandouvesnidseeaadsnnnsusummdines
vossrUUATINAARSLUUARuIeTordadl 2 FedumeuiinisuuunauNaIy
Beanstrydrdnuuudl 2 fuduneuiBnsuuudu 1 mﬂﬂfju%’agasuaami%aﬁma
VunaanannsngunaUsewmelng

Algorithm RMSE
(1-1) ES (Sutheebanjard et al., 2009) 7.44916
Meesad and Srikhacha (Meesad et al., 2006) 4.04165
BPNN (Esfahanipour et al., 2011) 15.61025
ANFIS Type 1 0.02371
mdfeifiagldimnemsnageu 0.00303

d3UNan153Y

15197 2 way 3 lauandliiiuinduneudSnsiiinainnisimuilanaves
1 o Id a a o < = a a (% 5 ada a | Ao ;Y
Areenlunumele WethluSsuisulssansnmiutunauisn1sdu g aridalaain
NSAUINANTINTIdBBIAIANARIMARBUMAAR LR ogluNMaNA WU LilevinIs
Wiguiiguiutunaudsnisiuy ANFIS 9nngudeyaved Mackey and Glass A0 ANFIS
16 0.02640 A1 NTuURBUIBNSHEANNEUTsETdTdnwuUNRRIILS 0.00303 AU

[y

lgrideenituagannaudeyavesnisteneiulunainvanningaves ANFIS T¥5uriu
fussuUATINANANSWUUARLLASaYTRT 1 19 0.02371 Tunawisnsuaukagangydiin
WUl 0.00303 @95inan uingudeyavesmainnanyninguuiauturIulaivini
TuksazdianadaantilUiuse e unuaNURLEILYaIUS I AN HUE A UNUNIUT oY
A1 s‘z’quﬁ]LﬂuaﬂmaﬁﬁﬂﬁﬁhﬁlﬁmﬂmiwEJWﬂizﬁﬁmi'mﬁamsummmﬂmmmmﬁauﬁ’]é”q
= Y1 oaa o w v = P ~ - ' Ao
aovadelaAffingy anvsddgyvedsalulndludivieanmiindeuivunzaume 99l
waneguiuszeznatsuuRasefunansiu Slupndses 9 10udszd mnududuing
galudnadenuiuannndy 10 . samginafuaeudnudu (20-30 esmwades) ez
& 4 Y] A oA s o o Py a ¥ ow | o <, = v o
Nunur IRt vIutsy i lanainunAuganatsfu Jus s egae L udeand
AMsNeINsakugIN LAz U TUS U UUNAULN SIEO1UINULINAMUTUALANS
< ' ) a ° v a e Py
QREGRIRTNGR Iam?maz‘mﬂmﬂm‘[mungmmlﬂma

32



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

2AUTIIHANITIY

miaseihaueuianssulwlie ﬂ1'ﬁﬂ'@uméﬂgumau'i%m3Lmuwammu@amﬁzyﬁwﬁﬂ
6’1”;sJﬁfly’umau%%mﬁL%QWuqf‘smﬂi'ﬁuﬁ’usﬁy’umauiﬁmﬁﬂ%’mﬁmmﬁmmzamﬁqmaaﬂzju
unuansulpglifumeuisnsiivamtuilunisusudmaiivesvesssuunssnaans
LLUUﬂqum%a%ﬁmﬁ 2 Lﬁaﬁﬂﬂﬂizqﬂﬂ%’ﬁ’Uﬂ'}iwmmzﬁwmunm Fafuuiuaniey
Tuwser¥ Huamandnvosmadelsaluluiiluimn SefUsinahsuiiviinasnnfasyils
farutuduivsluoniegegungiianmastenutunsuuaauiiiaussfifloniafionAnlse
awan ifedddhnaiauduneuisnislunsfieenensaitiianuiludivin
ihrluaziuuinduedslslnglinstinduiuniGusuggety Wevhmameinsaiianah
shilungptuusvisiiladedug AvhlnAndusnunddlaldinfamsstadomanifuiade

va v

fiantutuiitilaginazaanld Sefufisedldfmsuiifedestumemensally
silfio ArsnldewesmarunamndouidsEenads (Root mean square error : RMSE)
vosmanensalsalulviludndesdidiosiign amnudesiudesdidunian uasnadns
AlFmdulumuauyfsunuiteldily Suungildftvunengtosuasnsuaunaud
Humswaunanuiitiedefvesauidiveansmefimngavesnguoymaoliuiu
AP eIMIMATWIzauvesnguunusurlldAtheonufiumela fdudn
fnimnmnanunieinunsnsialy fnmiterdureninsivinsiaunduilvhnms
UulHlunmsnensaiviinaniisu ensdudisinslusmanufiguugifasyhltause
flaznsuinlutiddanAalsneslstaiivadududungdagilrannsadestu
nsiialsaldegnaiuisiidussyinlinandaliinanudemenasidunisaenndesiv
ulsesguiadilihuinnssuasnslidoyasuasaummndilumshnsinunsealsl

suanuansniiswesiienisdnglneuaud 4.0

v i ° a v v
Jorauauuzinan1suinanisIag Ul
TunsWaiuTuneuls N sNaLRa Ul sadydiniu didesrladudunuusn
A N13a39NaNUTEIINISUAUNTAMNIN TunBUFBNIABNISEBNITNTNITUIUHAY
neuiulimnzaudennaesiuion sSNauNaIUNa NaglaTuneuisn1snauNaIunil
UszdnSmmanBuuinanssulnl Bslunindudndunisidenuaunauiiiannisaiaiimuba
vaIngulszyInsminmsUsuUsmenusitug Waenndosiunguiayaiidonlduazluns
lpsngausznnssulnivesduneudsnis msiaglamisdmguinisAnitonlagsssuviives
sa d' 1Y ] il av v oy Yy o &
A53u e lilaussansiulmindnaninuasUssnnsiilildnuninaisasdesdaniseanty

33



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

a av vy v v X av a Y ! a a v
mﬂm‘vﬂﬂﬂaﬂuﬂumﬂmuummwwazwwmmﬂﬂﬂa ﬂjﬁLa@ﬂb‘Lsﬁﬂqiﬂ\laNNaqu

% o =

CRGRIRIG D]

o

nngauiuluwuudu wu lunwideildinismessdulewufie nsway
HATUAUTEN U DU N SRGIUTIAINSTUAUM T AT AU NAAYRINENUN UL Y
I o = = a | oA a = Y <
WunisAflafesssumfvesunuiawsuninisiadeunlunismeimslaegiennisiuas
flauudauss fe9nluasiin1sneaeIUiuaIAUEILAZAIILLE0ETDINGUUNUILEY
Wou Ul d1miun15UsuAImIs1Tnes veess UUASINAERS LUUAQULAT O YA 1
1Y) o o v v Yy A A Y = o o ax
Aungudayaniianududeusinazaianisalld Weiaslaluseuiisuanieeniutuneuis
NMIWUUNALRATUTsENTyd inelia 2 e ltlunisusummslinesueseuunsIneans
wuuARNAIRYTAT 2 muilanaudulunwideiiungudoyaieniu Famadiiieeni
lapnavsewiniu fazvilianunsountamisesaldatefneadelulunisiauainssuy
n3snenansiuuaguiasevinil 2 10 wagvihlikuAnanisldssuunssnenansuuungunse
A A LY ! v/ aa v Y 1 1 1o & v !

yiladl 2 Aunguieyaniianududounayliuiveulidnludediausly

LONEIID9B

NIUIPINTINWATUALNTUAUATUNTINYAT. (2540). WHUNMUILATYFNALATHIANUYIYIR
QﬁUﬁ 8 W.A. 2540-2544. NIWNW: ﬂﬁ%V]ﬁ’NLﬂ‘lﬂ@iLLﬁ%ﬁMﬂﬁﬂj.

AuganTauwmA. (2541). darUn15ald13. NN d1TNULATEEAINISNGAT, NTENTI
LN BATLaYARNTAL.

AUNTAIAMNIMEUALNYAT. (2558). NTUELETUNITNYAT NTINTIUNYATUAZENNTAL.
duduidle 7 SumAu 2558,370 http,//www.agriqua.doae.go.th.

dihaunsuentosine) dminswgE. (2558). adRenATIvy3. Fuduiile 15 fugneu
2560,370https://www.tmd.go.th/province weather stat.php?StationNumber
=48464.

Almaraash, M., Jhon, R., Coupland, S., and Hopgood, A. (2010). Time series forcasting
using TSK fuzzy system tuned with simulated annealing. In Processing of IEEE
International Conference on Digital Object Identifier, (n.p.).: 1-6.

Castillo, O., Melin, P. (2007). Comparison of hybrid Intelligent systems, Neural Networks
and Interval Type-2 fuzzy logic for time series prediction. Proceedings of
International Joint Conference on Neural Networks.:12-17.

Garibaldi, J. M., and Ozen, T. (2007). Uncertain fuzzy reasoning: A case study inmodeling
expert decision making. |EEE Trans. Fuzzy Syst, (15)1: 16-30.

34



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

JangS.R, SunC.T.and Mizutani, E.(1997). Neuro-fuzzy and soft computing: A computational
approach to learning and machine. IEEE Transactions on Automatic Control,
(42)10: 13-22.

Mendel, J. M. (2007). A vector similarity measure for linguistic approximation: Interval
type-2 and type-1 fuzzy sets. Inform. Sci,: 36-47.

Mitchcll, H. B. (2005). Pattern recognition using type-2 fuzzy sets. Inform. Sci, (170) : 409-418.

Paul G. W., and Salmon, T.P.(1994). Swallows, prevention and control of wild life

Damage. Infrom.Sci,: 234-240.

35



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

UszansnmlunisufjiRnuvesunedisseiamunnuaniuvesguaseinfiou
luiundinaunaudmInuszaruAsdus arvusays
The Working Efficiency of Land Surveyors through Land Survey Requestors’

Perspectives at the Land Office of Pranburi, Prachuap Khiri khan Province

Fyun SnsdeTndnes’ Sseynl Ganasdn’ suda aednd’
“infnwvangnssgusemaumansumUndin a1vivnsgussenaumans
AzLLBEAMERSLardIRNAIanS unInendesigratiusends
2P guminsguseamaumans Anzuysemanitardrumans uiverdesigvydiuaeuda

Email: chatcha.3456@gmail.com

unAnge

nsiduadaiifnguszasdiio 1) Anwisziudszansninlunisufifouves
uets¥einnuanudaiiuresvedeiniiduluiiuiidineuifudmiaussaiuaiaus
a1 UTIuYs 2) AnwenudiiusvesladenisuiRauvesuediedeiaduissaniam
Tunsujifeuvesunedisfalamuaufafiveesvodeinfinulufiufiddnauia
Jfauszarvaidus anusan uas 3) Anwidgmguasialunisieiniifuues
wgtsdrinnuanudaiuresvediinfinulufiufiddneuidutmiaUssaiuaiaus
aw1Usuys nquiedisie UssrvugBudivedaiafifudodidnanuiifudinin
UszuAsTus anv1usang S1uau 288 au inTesdleftlilun1side eun wuvasuaw add
Mtlun93de 1Hun mawanuasenud frfesay Aade Andouuuinnsgulasanduius
YouNYTEY Han193ITenUIN seaulsEanSAmlun1sufURueIuIY9sTinnuAIY
Anfiuasue¥eiafimilufiufiddnnuiifudoriassauaiaus aeusuygd lunme
aglusgAun (X =4.19,5.0.=0.49) Uadelunsufifauvesunednsdaindianuduiusiu
UszavsnmlunsufiRnueglusziugs (=0.77) sgnsiifodfameaianiszsiu 0.05 uas
Japmguasselunmsufiinuvesunsdissein loun snsfdsdlsifivaorugfumueiin
ity wethesvintognnedluitlndindeon uasiiesesdiesriafiaulsifsmelunsuftRa
Adndy: UssansamlunsufoRnu / netededn / fueseindiau / drinauiiau

FJinUsEAIUATTUS

36



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

Abstract

The purposes of the study were to 1) investigate the working efficiency of
the land surveyors through the land surveyor perspectives, at the Land Office of
Pranburi, Prachuap Khiri khan province, 2) examine the relationship between working
factors and working efficiency of the land surveyors through the land surveyor
perspectives, at the Land Office of Pranburi, Prachuap Khiri khan province, and
3) explore the potential obstacles and problems in working of the land surveyors
through the land surveyor perspectives, at the Land Office of Pranburi, Prachuap
Khiri khan province. The 288 samples were drawn from land requestors who came
to use the land survey service at the office. The tools included questionnaire.
Statistics consisted of frequency, percentage, Mean, Standard Deviation, and Person
Correlation Coefficient. The findings revealed a high level (X = 4.19,5.D. = 0.49) of
the overall working efficiency of the land surveyors through the land surveyor
perspectives, at the Land Office of Pranburi, Prachuap Khiri khan province. The
correlation between working factors and working efficiency of the land surveyors
through the land surveyor perspectives, at the Land Office of Pranburi, Prachuap
Khiri khan province was at a very high level (r=0.77) with the significant level of 0.05.
Regarding the obstacles and problems in working of the surveyors, they were
indicated that there were several factors related, including insufficient manpower,
compared to the number of the service requests, aging workforce, as well as

insufficient quality equipment for work.

Keywords: Working efficiency / Land surveyors / Land survey requestors / the Land

office of Prachuap Khiri khan province
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Abstract

This study aimed to 1) study the competences of school administrators
under the jurisdiction of Ratchaburi Primary Educational Service Area Office 2,
2) compare the competences of the school administrators as the informants across
the different gender, educational levels, positions, working experiences, school sizes.
The samples were 290 school administrators and teachers drawn by Stratified
Random Sampling. The instruments used in the study included Five-Point-Likert-Scale
questionnaire, with the reliability of 99 %. The statistics employed in the study were
frequency, percentage, Mean, S.D., independent t-test, One Way ANOVA at the
significant level of .05, and the Games-Howell test.

The findings revealed that the competences of school administrators under
the jurisdiction of Ratchaburi Primary Educational Service Area Office 2 were all at a
high level considering in each aspect and overall. For the core competences, ranging
from the high to the low mean scores, service aspect was at the highest level,
followed by self-development, target achievement, and teamwork respectively.
For functional competences, employee development aspect was at the highest
level, followed by work vision, data analysis, data synthesis, communication, and
motivation respectively. To compare the competences of the school administrators
across the different gender, and working experiences, there was a significant
difference at a .05 level, which meant to the mean score of female was higher than
that of male. Based on working experience, the mean score of those who had more
than 31 years of experience, was higher than those who had 1 to 10 years and 11
to 20 years of experience. However, there was still no difference of the

competences found across their educational levels, positions and schools sizes.

Keywords: The Competence of school administrators / Core competencies /

functional competencies
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Abstract

The investigation was on the performance of the electric cars to be in
service in Phetchabun Rajabhat University, by simulations, in order to explore a
guideline and the feasibility of the appropriate service launch inside the campus.
The researcher compared routing by between a search way of a repeated loop and
ant colony optimization, then drew the route simulations on a computer platform.
The findings indicated that the ant colony optimization could make a shorter distance
than the search way of a repeated loop at all conditions. The prototype routes were
later designed from the drafts with the descriptions of the operating schedule,
service frequency, arriving times, and the number of passengers in various conditions.
The developed prototypes could eventually create appropriate routes with the

effective routing plans and frequency-time scheduling at various conditions.
Keywords: Metaheuristic / Ant colony optimization / Simulation / Electric car service

UNi

Hagtuludminmysysaliimssasmunuiu iesnnddlesiiinsuenesi Tutas
nanssimaznuidinsenasfidufshlffunudssiiasingdimald andeyanis
adfnuhiimsAngiRmmiiifiaureuitgdunn 4 Y WnaifgiRvmAntulesfe Ui
uuaszy3 - neudndadugudsuvesanuiisivnisuazanudnu lusiaduag duiily
solgauudwIuLIn 31nNTdITIanUdl Iensiiunivestindnwinazyaainsniely
wnInendesvdguysysal Ussrnsdiulvgagldsadnseueuduazsosuddiuuanadu
Srnunnasaliindammsenas sudeilFudemdnunaziouaiivnmeeina
WTINeRETUANTYTauiAnlunsaamslindsanu nglenaassisaluihuwng
Gnudsluaminende deiulunsfinueadaiiingussasdiiiediansaniunmsallunis
szuusandanuliiiansnsuzanlflusminedeiiemuuamdunisannisiing iameg
wardayasas dunsumssiduay Yszneude dulssneuvdn 2 @ dwdl 1 Ao
MeUszgnAliIsnE3aRniionidualazgnvenveasaliiivanzan uazdwi 2 fo
afauuuasaiiofrunauivesmsssidusaluin Fansvidunauazgnvenves
salwiihivanzay Tnsansiideldiundadain 2 38 Uszneume 1) Bnsdumiansi
WU (teratedlocal search: ILS) udummasafniidamnududoutiosannns

75



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

anudnlalaie Snvediaunsautletamildedisngs way 2) SForaniauua (Ant
colony optimization: ACO) LHuA%nsflduurAauainndsuluungAnssuvesun
939 9 TusssuviAuaamsaidunisludaunasomsuazndumngsslalasazGuainly
uanndvAmeulUUdl Wenarihulunmsmneuazliisnsnusuadaesuainum
LwiazéhLﬁaLﬁuﬁa;ﬂaiumitﬁwwﬁmmzamﬁdﬁﬁwmuﬁ%uﬁaa 9 F199INIDNITAUN
awefuuuiusldiiimsduiiissediafion wiitorndauuaarldnamimeuuiuniy

TUILAIAVBINITIVY

1. ileadauuuiaesvesssuunsvudsansnsarlusminerdesadgumasysal
wagAnwuvuiassiiadratuiiodunuimiddunisadissuvrudsasisazaislu
WA SUAnysysal

2. iaSauiguUsEANS AN IUNNSAUMNASNS TEMINIONITAUNR BN AU

MFLBLITONUIRANNAINNANRAY (Mean) AAIRBUNATIAR (Best So Far: BSF) wag

q

mLﬁmwummgm (Standard deviation: S.D.)

YBULIANITINY
1. Y9URAUTEYINTUALNENATDE
mAfetuiidumsadauuuasaiierhnssiassszuusaliihasisaslee
uyAnedesesinsysaisdlifinmirssuusaliihassuraliais dadumafudeya
Jalalanunsoniile aneidedsliminendayaanimsensliviesseuresindnuuludaya
Jesudmudraesszuunmslisolnihansisas
2. waulwALam
ATt Ysenoude dautsznaundn 2 da dandl 1 iflevnidumauay
waesasaliihfivanzaulasasdszanddiisAumiameuuuinduayiinsenaniaun
wazduil 2 Ao aauuuiiassweszuuMsTUdsas s luI e ds ATy Sal
wazAnwnuudiaesfiadrsdudioduiuimislunisadiessuuoudsansisngnisly
UMY TYA LN YTYIO]
21 MIMEuNaUaznIeATivINzaN
1) widumaiivsnzanlagliiBnsumaiaind 2 suuuulunmsmemey
flo WhumangAuuUIutweyiEn1soraniinume
2) vueveslymazgnuiioandu 3 vuna Ao Jamawindn auianans
uazUUIALNEY

76



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

3) MIMILBINIIENINYABALHIULEA Google map Tamun1sUszand
Talgminisiiunieveantinguie (Traveling salesman problem: TSP) lnalunimgud
5P Wunadslunsuidgmnmsmefimngaufigadansdnnisidnuiuluaunside
Afiunishagingrransmeuiames nglindnaurshunslidinguuesiedvngy
ndiosudadadinndn fwnndoafumeinunnidesasdedldidunslnuivagdudian
(@NATIA TULNAND WazANE.2557)

2.2 MIATIHUUTIEDT

1) @3194uUdNaeIvessruuNIsvudsatst sugluumIng1desivdy
wysysadlaganfun1sasefiauuuntuskngi Arena 7.0

2) esnndeyatitiludiuvesnsenislivieaasusuiiduteyaues
uAnendosigimasysal Siunadnwsildondunadnsiarinnldiuaminendosy
wsysalivy

3) mMsdaesantunsalazddnwaruulideiiles (Discrete event)

3. donnauloedu

1) Yymnsdumeweamiinaumeiliduwuuanings

2) 53azmqazmmmamLﬁaﬂﬁ]’]ﬂiwzmﬁﬁu’uﬁqmﬁiﬁmﬂL%UisziéGoogte map

3) nsaswuudaeseslidymuunndndiuvau 10 gaeen dwdymvuin 15
uay 30 gavenazlfiiionmadeumiuanaaveNIA B aRndvinty

4) nMsmvuaugltaINTINiwmarnrieveIUTErInslukuuTIaeaL
Tmsensliviesdoududoysluaniiusniniu @ P) dawgemngvesussrnsazgn
Mvualilenawiiulunisidenadunsasyn 9 99en

5) finsdrfnanudwessadl 40 Alawnsdedaluwuariinaniletusonarasn
imﬁqmiﬁzjzaaiaagﬁﬂqiﬂigawaﬁaLLuuawmm?iam (Triangular) Sisaluingruauvione
10 fiu wazwsasAuaunsalagansle 16 au

6) \ilofaanvenanvnesnayliidoundumaiunazazidluyraenusnyiuil (3a P)

7) Ussrnsliansaidonyaasuazgatusaifuaaidentuld dvnnussrngay
founduluasgneeniisaldiumudussnnsdoadenasgaivenudnamtumingds
ilasisafudy

7



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

AN
gunsalensawas loun meufiumesdiuyana (Personal computer) 8ve HP U HP 3330
daugunsalgananas loua JUsunsy MINITAB 16 dusuIAseinan1smaaekagiiATen

wisesdlenldlunisideudseendu 2 dw e gunsaiiilusnsawisuazgondus
AMuLUIUTIL TUSINTY Arena Simulation 7.0 Tunisasisiuuinassuazldniwn Python

32.4.3 TunsWaunlUSHASUAI S UIALEUNI199I8735015 ACO wag ILS

msiiusIusImdoya
MaiuTIusIdeya wiseandu 2 widewdn Feanunsoesuneldlaeduuusail
1. nsUszgnaldisnismAmeulaniziliieniduniuazanleniivinzaulag

TuADUNITANTUIY 6 TURDU A9l
v = = Ay A a v
1) S3uTuteya Anwmguiuwaznuideineites
2) msmuuad@umsagldidunsanniuled Google map 910NN 1 k@ASID

nrnAIEIy Il

NI LEUNIEIENINNRRRsa LT uar91AN9 B Benaansnlime dunanisiiuse 3 1

malunsiatsanazdendumaildiaaseian

=y 2 min
850 m

]
FUWUTTEIN IR

sy

gatiduswms
B NN @ anTuw
TG T Y

gi’hetchabun
Rajabhat University

f= 2 min
650 m The step2 coffee =

ANA 1 wansIsniseenuuutdunsanniiuled Google map

= 2 min
550 m

fiun : https://maps.google.co.th

78



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

3) uitlgmlneldiundasaiin 2 sUnuy Usznaudie Tdumamefiuuuiuiiuag
Fmsorandeuun fil
(1) MsfusmfnsuRINEfLUYILET FaimuunannIsiumAneuiansi
(Local search: LS) Tnedfeidenes LS A mdneuildtinaslufsiirdmeuiiniigalugudney
Tn&iAns ILS IRidunagndiitesihls LS annsandnideddiliddmneuluandidndneuiiffiaalu
g1urmeulndlfes (Helena R, et al.. 2001)

Muaan 1 wag 1, dUAUIUUIMANBUENAY X MUUAlA [ < 1

max
wag 1 <1

1.1) wmmeu x' 310 x'e (N(x)): o f(x) < f(x) T x < x' uag
yharlaiiuduli x Wusmeuiiuuazmueld 1 ntl uaz 1< +1 vhon

1.2) & n=n, Widusunusaeulml N(x") wuil N(x) < N(x")

1.3) vhaluiden q aund 1=1 y3efaeulunsvgn

(2) Bnsenaniauuaduismsfldannnadsusuunginssuvesmalusssumni 49

uagansaiunslufumasemmsuasnduingseld Tnsumazidondumaildifulidssozmes
Huszernaiiduiian (sefiwus Tnmazla. 2550) Usenouse duneudsl

2.1) Buanmsamnsfimeseng q fiieadesiu ACO vl

2.2) a$1emeuisuduanmnivesSuduiind

2.3) YSuAmsdnesues ACO e o ludedl 2.1 Useneusie 6 wisfiwes
fie S1uauseUTifosnisauga (Lteration: 1) $1uanUszannsum (Ant population: n) Arillslau
(Pheromone: 7 ) Arauuaula (Attractiveness: @ (i, 7)) Aoan (Alpha: a) wazdnn
(Beta: g)

2.4) a$emaaueEndiiuidumnasening gavioadien d; ;

2.5) @$19m151a s gL AuAINLs Ty Y wazAANLUnaula @

2.6) AUIUMAT @, , 9naun15 1 wasiiualiluamssiiaaniaula lned

o A a ' ' d' . ) i P L odg v Y o v
T, 3] ﬁ’W\lIﬁI@JusUENﬂ']il,ﬂuw,]\‘ﬁgmgq\ﬁ!@waqL'V]‘EJ'] Z‘LUEJQQWV]E]QLWEJ'] ] Vﬂ‘mu’]ﬂuﬂﬂ?ﬂﬂ’ﬁﬂﬂ

(9 ] '

o g ! a = = ! [ ! ! ' i
Mas dwe 77, fe AasiAwmialulgw TSP Faludunduvessvesvinseringavieaien 2 90
Tee 7=10/4; ;
. N a B
a)(l,])—rl.wjxn',.,j (1)
2.7) dwnanuesiiuregavieaiisanzdugavieaiewollisaunisn 2 lny
fin S fie yauleanidlilignidentidudumenldiuvesgavioniien

a P
b= My o,)) )
L]~ wJeS(a _ B\ IS i i
25 (enly) T oD

79



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

28) lvdnnsisnangidn (Roulette wheel) litemamaenaduialulngld i pij
mauwiazﬁmvimLﬁaama%mmuﬁ’mzL{‘Juazam cumpop; ; feaunsfi 3 leesuslial kAo
Suveilesiiegludduvesiuvstu (Candidate List: CL)

J
cumpop;, j = 2 Pi (3)

2.9) qudaran 1 A1 rasen rfiguldazdanegszning (0,13 dmindaavan
oglutsvasanviondielalidenaavioniindubugarioaderdialy

2.10) vhluduneud 8 wudls 10 aundiazasuynLe

2.11) oldiduniauda Tunoudelufe tuneunisusualsluy Tnelddiu
nUTBsITEEvI I Tile Waaunsti 3 eed £ Ae Anflagldusuilumsang
Tnel j flo Saugavieadieaiivan

1

f= i (4)
PR
2.12) USuen 5 Tul,aumqmm,aaﬂ Imaﬂ%aumsm 4 A nsulurdunig

! 1 d' PNt M v A
izmw\mwaama*miulmaaniwﬂium 7y Fleamnsi SImstm p Ao fiszmeludn

mndumaiulillagniden
o =(-p) (o) (5)
A
=)o) ) o (©)

v
o

2.13) yhalutuneud 8 aufieiumeud 13 i1 n = nyy, Feeetiuidu 1 sou

&
NIB 1«1

4) naaeuLazATIRABUANLgNAefuyagshalielinsUInduned
Tusunsuadstugniosuarliiandndouly

5) soALUUNIIVIAaBdioEennsIines Az auveuundSanndlng
fuunAEuRY (Seed) windu 777 Iuehuﬁluéfuﬂuaﬂﬂmmm wagnauAnauliasy
200,000 FABY 191 10 ASsannTusnHadNETiRT nanlaansivualmiauAneulinsy
200,000 fMAEUYESIUIL 30 SOU

6) Wulounadnsaildannumssarnia 2 JULUU a3UNaINNISVIRaedLay
UNAANEH amLwauﬂﬂiﬁﬂumimwLLUUﬁnaaaLwaaameLauwmﬂ']iwuaﬁaiw%

sl

80



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

nsAATIzvidaya
anuaur Uy UserInsasiuduse o 9998AUTnaMthunIe1dy lngdiaiaii

a A = & ! A = oA [ a
#315847A8 7.00-10.00 U. FuTUYNUTENINTHANUMUNLULNGR TOAULINILBONLAUNIS
Va1 7.05 u. wavAusisluaveaniiugisssaraauiilandinnug Ussensasiiunien
¢ = a o v v o v A b ° - vy
fawaziidmunglumsiumaianuuanseiy Jeganthuildidieliwuudtaeiialil
ANNANTTIBWY Ao msaslivieaseu Ingditunsulunisaiawuudnaenadl

1) JURUUNITUNELUY Exponential wagldanudvaaiaiiienmundiuiu
Uszrnsviiusaziunainisuniadiwiudssvinsuazyanungaz limouiuwsiununls
wiauAiuluge P udludiuvegnaenil 1-10 nansundwesdszansgnimualmdusy
WuuReiu Ao Exponential lagimuaaunveaiaviiiu 5 wiil diunisiienyaving
Yo3UsEvINTITIVUA LAz ananilanadenying fiu

2) asuuunaesarnsIvdeuaugnaedulUsungd Arena Simulation
InegataLasa (Verification) Msvinanuvesiwuuameiuseuuifensuazliaudn
Reuluiinmualidwluduneunisiivgua (Validation) luianunsavilaidesaindawuuiu

(% L3

wakuAndslifiszuuasdiimsiueuiiiou (395l Adwiisy. 2550)

M19197 1 MegnsuandisnmsmlenialunisidenyaassavesUseansiuwiazynien

JUIUNS 90 1 90l 2 30l 3 30l 4 79 | 99 10 | 39
7.00-8.00 223 63 32 29 64 191
2,998
8.00-9.00 311 5 180 29 73 5
Tona 18% 2% % 2% 5% 7% 100%

3) nMseenwuulanduazinnuneassdeyatniiveinisdnaulanminsouas
nanmsndshananasansliviesdeu dusfuuni-ueniing dregdlumsned 118y
fhognememilamalunsidonynassavesuszrnsluusiazgaten uidelazdnestoya
hilenldnsfumalagldsalaiiosmineds Suiudesas 20 vesszensimun

Aetil Sepay 20 Y99 2,998 AU NEAINI AAUTTYINTITUTA Q4 IAUTEA 500 AU

=

Fslianunsaszydnnuidaeuliidesanarfildidunisgunisunfanuy Exponential
Tngaruivesnarazidunmsdmunduiulszanslilndifsaiuimauuszvnshlang
dnlemalunisidengaasaenluusazgalisuiuindnufazdedluBouianfieglndiv
neaidiusaimun fedratulugeaend 1 Swueuiievasgeeeni 1 Tudsnandaud
7.00 1.-8.00 AU 223 AU waglutasna 8.00-9.00 udwis 2 Frsnanaziiszensd

81



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

93a99n90aTl 1 919U 534 AU 910 2,998 AU Badnduiovay 18 voIUszYINTVINUANTE
Y a & v ° ::4' A I3 | o
aAaduIaeay 20 R‘I']ﬂﬂ'?u’)u@]umﬁ]%ﬁﬂﬂqﬂﬂ@ﬂm 1 AAEINU 107 AU

NAN15398

1. NAEWSIINNTORNLUUEUNIINMIUSEEnAlunESaing 2 uiuuiulam
3 gun Tnganunsaesuneenaanivousazianislalnoduwdsied

11 N15AUMIENIEARUUILSY Tn1sRmunsiuiufneuiidugeulers

msusuugdludufnaulndidssudadmeulsifindndy (V) fwmnsnai 2 Tagld v i
500, 1,000 Wag 1,500 Ameu fatmdedasendelngldndnnnsiinseianuulsusiuitem
mfwesivanzan lnodmualinsuiuugsdmey (V) 4wy 200,000 Ansuuas
¥gsuau 10 50U

dl U dld 1 o
A113199 2 LansUaeNUNANIENUADNITUIAINBUVD ILS

a_ ¢

WagSanng w1515mas

200,000

ILS N
N, 500 1,000 1,500

A15199 3 JaveNvunzanlun1suAneuad ILS

yuratayin al A1 P -Value
N 500 1,000 1,500
YUIALAN - v - 0.034
YUIANATN - v - 0.225
wunlug - v - 0.422

LY s N Y @ J < [

NAEN5I1NN19NAa0lun1T199 3 wansliiuinludgmvuiadn Jadelu
n1sfiruedumaeunduseulaiinsusuuTaneuluguAmnaulndifewdifnay
Lafinadu danuwanasiuinssiuanuidiosiuiisesay 95 adlaA P Value winiu 0.034
WImesNmIgauNgn Adsinualidaiadu 1,000 duludgmaninnaias
unlng dadefinanilianuuandeiunszauaudeduisesay 95 dunidines
A A o yal 1 [ 1 a [y [
1/1mmzawqmmamwuﬂmmm’m‘u 1,000 WA uleymivunnian

82



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

A15199 4 U938NdIWansENUAUNISIALAUNIINITAUNIGUBY ACO

Ant Population (N) and Iteration (1) Evaporation
Yualgym Beta | Alpha
n L Rate
YUIALEN 50 4,000 0.00001 2.0 2
YUINNAY 100 2,000 0.00005 2.0 2
Yun gy 200 1,000 0.00009 2.0 2

12 Fanseraniiauun MseenuuunsnaaesirualtisauasdlunsaLn
fReU S1uI 200,000 Meeu Fslunsmiladefifuasensiaulssansamdiemeney
Fvnzauvesisnsonaniauun Ussnausie 6 938 Ao s1uiuseuidesnisiuen (4,000,
2,000 kag 1,000 59U) IuIUUTEYINITUA (50, 100 kag 200) AAISILWNAY 1 ANAIY
11aula (0.00001,0.0000568% 0.00009) Awean (1, 1.5 way 2) wazinuinnu 2 lnedl
MSNAEBUTIS LY 10 As Tusiag JULUU HAGNEINNNITVAGEIAINNITORNKUUNITNAGDY
wu Yasedifmnumnzansenismanoulunnssi 4 mmmmﬁmaulﬁaﬁqm

1.3 mswSeuilsulseansammsmnadnsveundisaing msed 5 16
wansuadnsINiUsuNTINAUAignimLy wuh Jmmaunaidn ACO ey ILS aunsa
mmaé’wS‘LLazmLaﬁamaﬂwaé’wﬂé’ﬁwﬁqmwhﬁ’uﬁa 3,130 wns it 2 leuanaduniauas
Sunsaensalwiihsnzay Fadumatazi lulunssiassanunisad dvnnusdiu
UsEAvBNmaNANRaEYeINSIAIABUTI 30 ASS ACO awmsawm’]ﬁ'}mauﬁﬁwﬁq@ Ao
3,130 w3 uazdiAndoavunasgiuvesteyamiiiu 0 dw ILS fuszansawlunsm
AmeusosaundslinadsuesHadnsiviniu 3,565 lwas waslandouunasguvestoya
windu 148.80 Tullgymauianans ACO mmmmﬁmauﬁﬁwﬁqmlﬁ 4,470 @3 ILS %
ﬁ’]@@UﬁG?’]ﬁéj@lﬁ 4.670 WA wardmnUseiulszansnmainAnads ACO vYaInadns
NS U 30 Adaldivingy 4,575 A5 @1 ILS @anansamAnaaevemadnsle
WiNAU 5,841 LuRS s?fﬂu{]ﬁgmsummmaﬁ ACO ﬁﬂ'wLﬁmwummgfmmaﬁauuaﬁ'mﬂ ILS
1N gavnegludymawialvg ACO mmaamﬁmauﬁﬁ'}ﬁqmlﬁ 6,325 @1 ILS A1mau
fifnfianld 8,072 Lums wazdvnUsediulsyAniamainaAnaderesnsmAne ULt
30 A%9 ACO anunsavnAfmeuTisaasvemadnslawiniy 6,645 LA kA ILS @3nsa
WAnadsveIRadnslaYINAU 12,101 1WA %aluﬁ@mmmmnmaﬁ ACO fiandeauu
mmgmsanSﬁauuaﬁmdw ILS snaupeaiuludamanianatsuaz deymlng

83



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

A15199 5 Ans1alSeuiigunaansyad ACO wag ILS

Admauficndidn Anade Andeauuuinsgu
yuadym : <
ACO ILS ACO ILS ACO ILS
an 3,130 3,130 3,130 3,565 0 148.80
nang 4,470 4,670 4575 5,841 55.81 263.98
ﬂl‘wqj 6,325 8,072 6,645 12,101 128.11 916.38

AN 2 EUNILAZEIRUNITIDATONLNL S EL

2. MymenuaTivnzauvesnsAusalusas SuannIsESILUUSaeq
dlensudumeildifusaud sunousoliie nsadrauuusiassnisiiusaite
meamuaTvnzadlnefinsananunreslussuy SnnnainssensyuazsIuILUsEINg
Tuwmreedann uansdndnudeddnatlunssensslussuuannuiontu nsmeass
It muanssAURTRYINGU 3, 5 was 7 wiiide 1 fu wazazlinuddiugn P uag

NATINVDII 11 30

84



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

A15199 6 ARPENINAENSINUINUTEINSIULaIABlULAaY T

I UV INTIULA2ARY

TonaNeilneds o - =

ANDA v 3 uisa 1 AU 5 uisia 1 AU 7 uisia 1 AU
! 3130 P 9289 (%) 3 | p

8y AL 18y g98n 1Ay #4980

ﬁ;ﬂéﬁuiﬂ (P) - 7.3349 23 45.1 117 129.09 259

1 18 0.312 3 1.54 7 1.7131 5

10 3 1.54 7 17.131 5 0.312 3
Srurulszrnslunainseaie 2 7.56 5.37 14.09 13.02 25.71

ilesangaaenaiieglndiusumanainissenssazteniomnsaiumaniag
sangaaeafiagieandiuma wazge P lugaBudulsernsasmnuunniigndssa
Tiinssersswin Mnnuidevesdygn Weuuniwazane (2559) Mdlduuusiaesde
yanuAnsdamassiusafivnzatlaefiatsanannainissenss

1N 7 wadnsldandliiiuin Tufudundtangiaud msdalsinisduse
3 wndisie 1 My dalufurnianansaannudidu 5 undideduls warluuianseniinddil
Srunulsswnstios ansaanauiannde 7 wiiseduls lumuidetudindumadia
mMsfinsanduuUszvnslulmnresnm i 7 ufegisewadwsanniuduns
Grmnnlidalitinindusn 3 widide 1 Au Ussensluuniresiadesis 11 ngeanazegd 5
A uidndnnisndlviensen 5 unise 1 du Tuuniresasivssenadivtudu 15 Auuas
29 AU Tumnudfl 7 wifisie 1 du dnnfiarsaniien P Sunulszvinsazegiivszanal
45 e way 117 eu feinluenudidinanenadsaliuszansoradumaluisganane
laiiunan mszardumsdaliinatlunindusod 3 uiiide 1 du idesndrananufiag
wdamansynusenaAumesindnuiuil anmied 7 asiudn Sudens we uaz
WOFAUR ATIMUILLILTBIUTEYINT &l 9A P 9zaeffiuzant 500-600 AU 1MNA13147 8 1ile
fnswasuudasmuiidu 3 wag 5 wiiisie 1 Ay UigmﬂﬂuumﬂaaLa?imzag:ﬁﬂszmm
45 AU haInNsTenesgIanIvegiusanal 115-117 AU wavgsianluiunsdaszans
Tuuniroeazgeils 220 Au uasdniinnsannatserssiadssuiia 11 gaaswut sdn
MINNALTANANE 3 wag 5 wiilsie 1 Auarlidmansznusoszuumntin uinwaT
wanzaslunsipusaluudsnannisazegi 3 undise 1 fu mzdesmilsiegn P uazim
nswiunsessalni dnluiuansivsseinsussunns 400 Ay mMsaguulasannuiann
3 uay 5 Wiiise 1 fu lidswaienissenaslugn P unnin Gsuszrnslunmeosindoasiia
270 118U 5 euwitiu dudssrnslusniresgeanazifistuan 17 au i 25 eu uay

85



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

v Y a = a = a a X [
§IINIANNTINSAUTANAND 7 Wil Uszwnslulaeeeiadesiiuduain 9 au 1y
12 A wazgegavziinvudu 83 au Aslupnudfuvnganlunisiusaluiuding1anas
9g# 5 widirie 1 AU gavineluTwaisonfindniiussvinsiesigafoUseuias 100 A
v a d‘ a ) 1 v :’1
NSIARNTNISAUTANANEG 3, 5 W3R 7 wiiisie 1 AW Ussnslulnineyaeanuadnd
a & 1 = A 1 v v Y v
90 P LAy [RagsIuvedv 11 9a agndsennal 3 uag 12 Ay Fedodlinnin Fsudmin
Aean1sUsendanuuluivasuaraindaunsamnuAnIs NI SAUIANANNAN 7 Wi
Mo 1 AU

. FUUTEVINT 3 unfiie 1 Au 5 unfidie 1 Au 7 wniisio 1 AU
AU a ] ] =
Tunannae \nae gedn LR 1ade gedn 1R
v . Pl P 7 23 45 117 129 259
IUNI -
gy 11 n 1 5 5 15 14 29
. n p 7 23 45 117 129 259
89A1S -
gy 11 n 1 5 5 15 13 29
0 p 9 26 102 220 131 284
ns 2
) @Ry 11 99 1 5 1 24 13 30
Y n p 7 21 58 115 116 232
NOWEUR p
gy 11 0 1 5 6 14 12 26
) WP 5 17 9 25 a3 83
N3 =
) Way 11 90 1 4 2 6 6 13
. 0 p 1 9 2 9 3 12
LE13 3
e 11 99 1 3 1 4 1 5
0 p 1 9 2 9 3 12
aing 2
gy 11 n 1 3 1 q 1 5
A3UNaN33Y

mAdeiiagusrasiilodassaaunisallunsthssuusamdsnulylihansisaezan
MHluivinenderesgnesysoifieanniningtivauazanmslindsnu dunoulunis
a¥uuusans Ysenouse 2 Tuneu fe dumeudl 1 1Jumsussandldiundisaindifie
yidunauaznaenvessaliiihivanyan uastumeuil 2 fe aauuudeondiomanud
pumaAusolutey uluduneumidunisuazanaenvessalilihfivzauainnis
NAABINUIN ACO dnansamszaymsladundn LS Tunnvuedeym Haymvunadndiay

86



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

U MU aLUUTIa0e INTEENEEY 3,130 WAT NI LEU T Ldnadns
WUURIaee MsiusailomauaTivnzauTessiusalussar Suldnsiiansananna
mMssenos Inevnassdamsanisiusalitinaudvingu 3, 5 uwaz 7 wuidide 1 fu wazland
22 lUAULANAN9YBIR1519NS RS BU ALARE TU 1IAINSHNRNTIUIUUTEBINT wag
AMUNILUANAITUY INNIINARBINY I wuusaesanunselinanlunssanisisenud
nsiusaliviinzauld FaadnsilddmnilTeuiieutumddevestlygn Wewuni uas
ARUE (2559) INS1EANUATILNTaLYBIN5IARNSNNIsIRUswessa T Tiaudenndes
fu Fatunuuiaesiausafunumansinelusuiasle

Forausuuzitensinans3elly

nAedlifszuusolihegidusmminedonvsgmysysavhlildaunsaiou
Weuwuuiasafuszuuassld sulluidldannsaiudeyasidldidesanlunsungingsy
vosszrnavilduAieshansdeyaannninssunismmenislivesdsuitu vl
$raesiildinanuantie fduddideuusilunsiideluowandsdl

1. iluuviivendesimsthsalwihluldazeensgadedug Snuenimiloananuise
finam oA mawdeuiinGeulunsluBouveshsnaniiinisidsalvihgs wu nanFeunu
usnvasuntenainnansuiitindnudndudeddsaliiimdentuindudiunisamulu
Jeeve Tl

(%
LY

2. Safinsdumsivlugain Svoraasviliszegmafiuanniu fafuisaas
sonuuugnRaabiansaunsluliviuilaglidndudesnduse

3. failBnvanensdimhadlanazdalilligniionsan wu nswasuudasnanga
salwilh $1uduaudisenss nsveassfumEFaRndsULUUB e NYSEANEA W
TumsménoulvinBstu

BHGREHNEN

Yeyayn Weun suivg uzdlia wazvigds Ao, (2559). N15ANYITEUUNITULEIRIY
salwihlugmInedesvdgimesysal. lonansusenaunsUTEEIvINTsEAUIRA
swfgaiturends adedl a.uih 273-283.

seiius Ynegla. (2550). A3nswandSaandiieudTyminisaneununisndnuas
nsdansladsfnd. ngawme: aunaudaaumallad (Ing-quw).

o

J9501 Adwiiey. (2550). dilan1sasreuuuinassfiglusunsa Arena. NJUVN:

U Aa L2

drinfun@ongedu.

87



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

WNATIA FUENANA UazAne. (2557). MIUszenamiuulyvinsiiunaveseaduiu
nsdifnumsdadumssanaifisiveanauiaunsidene. Mmsasivinisene
walulafanavngsy uvinendesasgaiung, U9 7 adud 2. wih 85-97.

Helena R. et al. (2001). Handbook of metaheuristics iterated local search. Operations

Research & Management Science,V. 57, pp 320-353.

88



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

msAnwnsUfTRunu v innesseusIasinIw
vosfuimsaniufine diaditnauwadiufinsdnussasdnuaeyi wa 2
A Study of the Roles and Responsibilities Based on the Professional Ethics
of School Administrators from the Schools under the Jurisdiction
of Ratchaburi Primary Educational Service Area Office 2
Jit¥euniniay ausyning' a1au WYY ausd a3z’
Infinwnangnsageanstudin a113vIN1sUTMITNSANY) AMgATAENT
WIS A vyUuaeuds
vV INIHANYUTY AlzNYvemansLazdsaueans uningrdessigryiiulends
*AUNIPINTUITMIITNISANYT AEATANENT U Ingraesuigrdinuaeuts

E-mail: Panu_aun29@hotmail.com

unfnge

mMdendsiiifngusrasdiiie 1) AnvinsufoRunuinmdifinuassetuss
voririnvesfuimsaniufing ddaddnaueaiuiinisfnvvszosfnussys
W 2 waz2) WisuiisunsuuRunumminiiniuassenusiae v Ineesuims
Ao dfadnanuaiuiinsfinuuszoufinu sy e 2 Suunau o fus
Uszaunsaiiandludus uazvueanudnwvesiliteya ngumeeiililunside
flo fuimsaniufinwiuasag S1uauieau 301 eu ldulasmsduuuuuiedy wdesdiefld
Tun933e fie uuvaeuny vl msUsTanuA 5 sedu Sarnudesiuviiu 0.96 adn
Alflunsnneideya Téua msuanuasanud fevas Aueds dmdoauuinnsgiu ms
nageuAfiLuUNguitegaanguludaszaeiu waznsiasIEiAULUTUTIUBAEY

naMFiTe wuin 1) nMsUFiRunurmthinIesse s ENveuUIIS
anTuAn é’qﬁ’mﬁflﬁfmmlﬁumﬁuﬁmsﬁﬂmﬂszauﬁﬂwﬁ’]%ﬁ 1M 2 I INTIURALTIUAY
mungFnssuiieszasdinisufoaedluseiunnn Ineflduasseussusedsauaglusy iy
uniign uazfiasseUTIAD N 9551UTTARBT IS 9558 UTIURBEFUTENDY
JnTn 953 UTTUeRULEs egluszduin dungnssulifieUszasd Tnsnmaanuay
efuiimsufiRedlussiutiosiign mafuasssussasednTn assEuTIsoNT
UsNauivnTn A5581UTUABAIAN ATTUIUTTUADATUUING UAZATIEIUTTUABAULDS
muad 2) fliteyaiiil ma duvis Uszaunmsalvihaulusumis wegsnnaanufnuni

89



NIFIeumIvedeeigvytiusends @9 6 atun 1 unsiau 2561 - fiquisw 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.6 No.1 January 2018 - June 2018)

A9 WIIINSURURUNUIMMTIIRURSsEUTsve Y Tnvesussan AN durin
dinsuweiiuiinisfnyussanfnussys we 2 Liusnsneiu

AEATY: UNUIMNTIT / A55UTINVDNVITN / JUTMsAnUAnwm

Abstract

The purposes of the research were 1) to investigate the roles and responsibilities
based on the professional ethic code of conduct of the school administrators from
the schools under the jurisdiction of Ratchaburi Primary Educational Service Area
Office 2, and 2) to compare the compliance on the code of professional ethics of
the school administrators from the schools under the jurisdiction of Ratchaburi
Primary Educational Service Area Office 2, across different gender,positions, working
experiences, and school sizes. The samples used in the research were 301
administrators and teachers drawn by Stratified Random Sampling. The instrument
used for data collection was 5-point-rating-scale questionnaire with the reliability of
0.955. The statistics used for data analysis were Mean, Standard Deviation, t-test and
One-Way Analysis of Variance. The statistically significant difference level was set at
.05. Games-Howell test was used as the hypothesis testing method.

The research results were as follows;

1) The practice with their full roles and responsibilities, in compliance with
the code of professional ethics, of school administrators from the schools under
Ratchaburi Primary Educational Service Area Office 2 was at a high level overall and
in each aspect. The highest level of the compliance could be found in social ethics,
followed professional ethics, service-minded ethics, ethics of teamwork, and ethics
of self which were revealed at a high level. Regarding undesirable behaviors, the
overall result and the result of each aspect were discovered at the lowest level,
including professional ethics, ethics of teamwork, social ethics, service-minded
ethics, and ethics of self, respectively.

2) There was no different found in practicing the ethic code of conduct
across different gender, positions, working experience, school sizes, of the school
administrators from the schools under the jurisdiction of Ratchaburi Primary

Educational Service Area Office 2.
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Abstract

The purposes of the study were to study the operation and the competencies
of the medical secretary in supporting the work of the medical personnel. It was
a qualitative research, in which the data were conducted through observation,
and In-Depth interview.The key informants included ten medical secretaries from
midle-size private hospital in Bangkok. The results revealed that the core competencies

in supporting to medical personnel work of the medical secretaries in middle size
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private hospital in Bangkok consisted of 1) medical secretary work competency, 2)

IT competency, and 3) service minded competency.
Keywords: Competency / Medical secretary / Private hospitals
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Abstract

The purposes of the research were: 1) to evaluate the Master’s Degree
Curriculum in Educational Research and Evaluation (2011 Revision) of Muban
Chombueng Rajabhat University, and 2) to analyze causal relationship, as well
as empirical relationship between the curriculum’s input, process, and output,
towards the actual expectation of the users, by using Stake’s Countenance Model.
The key informants in the research consisted of 74 persons, including 5 curriculum
committee, 15 instructors, 27 graduate employers, 27 current students and
graduates. The instruments used were 4 sets of 5 point rating scales questionnaire.
The index of item objective congruence was set between .60-1.00. The statistics used
for data analysis were percentage, Mean, and Standard Deviation.

The findings were as follows:

1. The result of the input, referring to the curriculum structure, the instructional
goals, the contents, the instructional materials/media, and the evaluation, was
at a high level. The result of the operational process, which included curriculum
management process, supervision process, and follow-up process was at a high
level as well. The result of output, which was based on the quality of graduates,
graduate employment rate, and the employers’ satisfaction towards the graduates
was also at a high level.

2. The analysis of causal relationships discovered that there was a mutual
relationship established in all aspects, including the input, the process, and the
output. Likewise, there was empirical relationship found among all the aspects, at

a high level overall.

Keywords: Evaluation / Course / Research and evaluation
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AdAey: Uadesionsteuseiudin / diudssaunnanisnain 7P / AuAINAISTUSNNS /
ANA1YBINTIAUAT / N5AnaUla
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Abstract

The objective of the study was to investigate 1) demographical factors,
2) 7Ps marketing mixture, 3) factors influencing service quality, 4) branding factors
influencing consumers’ purchasing decision of life insurance, of the consumers residing
in Bangkok. The samples consisted of those who used to buy a life insurance, and
whose ages were over 21 years, buying the insurance on their own will. The tools
was questionnaire distributed to 500 respondents. Statistics used for data analysis
included percentage, Mean, S.D., t-test, one-way-analysis of variance (ANOVA), and
Multiple Regression Analysis. The outcomes of the study showed that 1) different
genders, status, educational levels, occupations, monthly income, and the number
of family members had no relationship with the purchasing decision. Only different
ages had some effect towards the purchasing decision of the consumers residing
in Bangkok, at a 0.05 significant level, 2) the influencing factors, including 7Ps
marketing mix, service quality, and the value of a brand, could be potential indicators

to predict consumers’ purchasing decision of the consumers residing in Bangkok.

Keywords: Factors influencing consumers’ purchasing decision of life insurance /

7Ps marketing mix / Service quality / The value of a brand / Decision making
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ogalsfinny annmd 2 Jawansiedanmaiulafianauileisuiud 2556 -
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4. eRnwszdudadeduanavemedud Ainadensinaulatoyseiutin
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4. Tadpiunnuensduseagneies 1 s aansanensainsinduladeusyiu
FinvosUszrnsluansannumuasla

YBUKIAYDINIFIY
- ¢ YR aa | o a & U aa
As@Enefatadedrulsraun1anisnainninasanisanauladeusenudinues
Uszmnslungamnamues Sveuwalun1sidudall
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NSEUIUNSHRAUlATUSLAIUTIN

[
v a A
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WAEElYL WAUILA AU WARABIENNIT WALNYULTEY waUsEna waainnTsds
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21 T 4uly) Sedelalldundunduiedneililunsfinwaded Swau 30 ga andu
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Aulszaunsallunislduinig (X =3.869,5.D. = .783) agluszauuin sesmauilusiu
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M19199 5 uanansinsgiseuiisudadudiuyananinasenisanduladouseiudin
Y0eUTENNTIUUANTUNNUNIUAT

o . adanidluntsnagau
Jaduarudszansaans = wUawa
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LI .080 t-test Ujjiasauungnu
FANTUNIN 301 F-test Ujjiasauungnu
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a3 WU Ysransluwangavmumunsiitadeslssnsmans su

WAl A0UNNTEAUNTSANYY 010N T1elasiaifou wavduiuauBnlunsounsiuanm1aiy
lsifinasientsndulatoussiudin fifesadeduoigwindu ifuedesnduladoUssiudin
agnedifudfyvnsadafisedu .05

6.2 auuAgIuil 2 Yedudrulsvaumanismainegiates 1 fuUs a1unen
wennsninsfnduladeussiuiin vesssrnsluwanganmamunsld

Muustadvdiudszaunanisnainiudomianisinmiog (X)) Auyaains
(X) sudaasunisaain (X) A1usian (X)) munssuaums (X5) uavdunanias (X)
fiuszAvsnmlumanensainsinaulateussiuTinvesUssrnslumansuwmmuns uay
¥sudnidenidndaunisnanonii 7 ¢ lasmsvaaouse F-test wud edudssAvidusiudng
R) Sluddymadaiszdiu 05 wavlofiansanmdulszaniniseSune (Adjusted R 2
Wiy 386 aunsasiuyinueseaunisannsslaiesas 38.60 lneausalieuaunis
wennsalld fail

aunsinTeinisannegluguvesasuuLiv Ao

Yiot = 1.26 + 351 (x) + 393 (x) + 339 (x ) + 365 (x) + 350 (x ) + 317 (x) + .416 (x))
aunsTiATIin1sanneslugUreAsiuLLInggIu Ao
Zot = 493(z)+.430(z) +.482(z) + 478 (z) + 499 (z) + 550 ()

A9 6 LARIILATIENNITANNBYLUUIUNDY UIF8EIUUSLAUNINNITARINDE 19U BE
1 fuds ansnsemennsaimsinaulatoussMuainvesUsynns N Jumumuas

wnaInULUsUIIY DF SS MS F Sig.
Regression 7 63.875 9.125 44.195% .00
Residual 492 101.583 .206
Total 499 165.459
fudslgumsamdendnaunis b Beta SEy t Sig.
Anmaii 1.246 134 9.262 00
AuNan e (Xe) 351 514 026 13.367* .00
AuIIA1(Xy) 393 493 031 12.644* .00
AUYBINNITIAT MG (X 1) 339 430 032 10.628* .00
PuNsALEINN1IRa1n (X3) 365 482 030 12.283* .00
fuyanans(x,) 350 478 029 | 12132 | .00
Frunszuunii(xs) 317 499 0.25 12.837* 00
Frunean(x,) 416 550 028 14.696* 00

*Tuddynsadffisysiu 05
R=.621 R’= 386 SEE. = .454
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De
De

aumsinTeinisannegluuvesnzLuLiu Ao
Yior = 1796+ 370(x) + 375() + 362(x) + 360 (x)

aunsInIIzinsanaeslugUTeIRs LAY Ao
Ziot - 538 2) + 504(z) + 525() + 53(2)

M990 7 LARIIATIBYiNITannawuutunoudadefunuAINNITUINITeg 19ty
1 sudsenansanensainsdndulageuseiuinvesUsyunshuwnniammamuns

wuasAulIUTIU DF SS MS F Sig.
Regression 4 52.494 13.124 57.506* .00
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Fulsiilgsunsdndendiauns b Beta SEy t Sig.
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*Thjuddyneadffisesu .05
R=.563 R?’=.317 SEE.=.477
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Abstract

The objectives of the research were 1) to investigate the level of the causal
factors affecting motivation on students’ learning achievement, and 2) to explore factors
affecting the motivation on students’ learning achievement of the first year
students, at vocational diploma level of Ratchaburi Vocational College. Samples were
1,000 first year students at vocational diploma level of Ratchaburi technical college,
enrolled in 2016. The proportion was drawn from empirical variables of the research.
The instrument included five-point-rating scale questionnaire, at the reliability of .97.
The statistics used in the research consisted of percentage, Mean, S.D. and Multiple
Regression Analysis. The first finding (1) discovered that the mean of the level of the
causal factor of Self-Concept, which included physical aspect, mental aspect, and
ability, was at an average level (3.65). The mean of the level of the causal factor
of Family Support for Studying, which included financial support, supplies support,
information support related to learning, emotional reaction, was at a high level
(3.30). The mean of the level of the causal factor of Learning Environment, which
included learning atmosphere, interrelationship between teachers and students, and
interrelationship among classmates, was at a high level (3.64). The mean of the level
of the causal factor of Learning Achievement Motivation, which included learning

determination, self-learning reliance, learning enthusiasm, self-responsibility, and
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study planning, was at an average level (3.38). The second finding revealed that
the 3 main independent variables affected the motivation on students’ learning
achievement of the first year students, at vocational education diploma level, of
Ratchaburi Vocational College which included the factors of Self-Concept, Family
Support for Studying, and Learning Environment. Influence establishment could be
found in descending order as follows: Self-Concept (0.386), Learning Environment
(0.376), and Parents’ Support (0.080), respectively. Those three variables had
co-influence level towards the motivation on learning achievement, at a .05

significant level or 52.10 percent.

Keywords: Causal factors / Motivation on learning achievement / First year students

at vocational education diploma level
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R = AduszAvSanduiudng
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F = AR F-test
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A1319% 2 AduUsyansaduiusny wazdudszdnsnisesune

Adjusted R

Std. Error of the

Estimate

.723(a)

522

521

.39209

Predictors: (Constant), GHI, ABC, DEF
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LY v v 6

M1319% 3 MIneaeutisdAyAFuUsTANSanduRusNY

Sum of Squares df Mean Square F Sig.
167.323 3 55774 362.801 .000(a)
153.117 996 154
320.440 999

Predictors: (Constant), GHI, ABC, DEF
Dependent Variable: JKLMN
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Unstandardized Standardized
Model Coefficients Coefficients ; s

ig.

Std. $

B Beta
Error

1 (Constant) .604 .087 6.935 .000
ABC 414 .028 .386 14.634 .000
DEF .068 .025 .080 2.713 .007
GHI 318 .026 376 12.109 .000

Dependent Variable: JKLMN
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