Thai Journal of Operations Research: TJOR Vol 10 No 2 (July - December 2022)

n1seTeszuvatuayunisanaulafaniduninisvudsduamieauu

A83sNsAnaUlILUUNENENANINATILUUARNLATD

s A‘* s o
USny anmasdugns ™ uaz 21aun Junsdn’

ANEINGIAENT WMINBIFEIINAINAG 2086 UYWHINLN LWAUNNT NN 10240

Received: 24 May 2022; Revised: 19 October 2022; Accepted: 21 October 2022

UNANED

ANSANWNI8U

N o

TngUsvasAneaniasiesevvatvayunisdnduladonidunianisvudsdudmisauun

q

Yaa v a

winzauilensUszendldisnsdndulanatendninaesivuuaguiase ssuvatvayunsanduls Yszneuluaie 3
g lown dwd 1 grudeys Fenunudeyadunanisuudedumn1inuussningafumuazIAUa1en9RIenIs

LU UUMIAMIUAUNUNTVUAIEUA Y UL TN D TALAZINATININTFIUNTUTEIUANULES N YN 18AN

'
o =

LUNNTVUAEUAN AU UUARUIATE du 2 N1sAwiamtinauddey Fegnoenwuutiiomuiaimvin

v Y

ANNEAYNATINTARFUIIAIENTTUIUNTIFUTUTTIATIETUUUARLLATD kardIuN 3 N1SLENEUN1NTUUES
dudmeauy Fegnldlunisidenidunianisvudedudinisauuimuigauneisnisindulasuusveddu

ANNAAYTIBULABIRANARLUUARULATD NALNTENTBIAIUNITAMEDNTNTUIAUNUAIIUAIALAT 282187013

o o 4

uddUA sERuANUFsLUUARNIATRNYE e W luLazAY kasdminAudAtnaeinsinaula Tag

o

£ v

dunsfndenanusadadifuidunisnisvudiduimsnuuionsSesdduamdinssavtidllnduunang auadiil
Aunniiaaludstoniign n1sAnuideilldussgniszuvativayunsdadulafiausldfunsddnmnindeniduma
N13UUEEUAINIAUUIINATIAUATLUSIAUAANINTLNAIMIT Ran1SANEITeuanslfiudssuvaiuayunis
Fnaulafiaueaunsauitamnisidendunianisudadudmanuuldiduesned Tneuseiussueosivsenauns

a

snaulawuunanendninasiiauaivenadenivingaunarlinadnsnisindulaniiuse Ansnmgs

AdnAty: Msdindulakuuaenaninuel, NMsidenEUNINITULAIEUAT, ATINANEANTARNIATE, SEUUATUAYENIT

dula

EC

* Corresponding author. E-mail: Nitidetch .k@rumail.ru.ac.th
L A1Ai9nani AeINed1d@ns dmnIngnassIuawa
2 AIPIVIEDR AMEINYIFERNS UYNINYIFYTIUALAG



Thai Journal of Operations Research: TJOR Vol 10 No 2 (July - December 2022)

Creating Decision Support System for Road Freight Transportation Route

Selection with Fuzzy Multiple Criteria Decision-Making Approach

Nitidetch Koohathongsumrit™ and Wasana Chankham?
Faculty of Science, Ramkhamhaeng University

2086, Hua Mak, Bangkapi, Bangkok 10240, Thailand

Received: 24 May 2022; Revised: 19 October 2022; Accepted: 21 October 2022

Abstract

The objective of this study is to create a decision support system in order to select an appropriate
road freight transportation route by applying fuzzy multiple criteria decision-making approaches. The
decision support system comprises three parts. The first part is a database, which collects data of road
freight transportation routes between origins and destinations by using the Beresford’s cost model and
standard criteria for fuzzy risk assessment of road freight physical characteristics. The second part is a weight
calculation, which is designed to calculate weights of decision criteria by fuzzy analytic hierarchy process.
The third part is route selection part, which is used to select the most appropriate road freight transportation
route by using fuzzy technique for order preference by similarity to ideal solution. The main mechanism of
the route selection part considers transportation cost, transit time, fuzzy risk levels of each aspect, and
weights of each decision criterion. The route selection part can prioritize road freight transportation route
by ordering the closeness coefficients in descending order. This research study applied the proposed
decision support system with the road freight transportation route selection from a warehouse to Mukdahan
customs. The results demonstrated that the proposed decision support system can well solve the problem
of road freight transportation route selection. It compromises all decision-making elements to find the most

appropriate alternative, and yields high effective decision results.
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decision support system
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Decision Support System for Road Freight Transportation with Fuzzy Decision-Making Approach
Main Screen: Closeness Coefficient
Fuzzy Decision Matrix Fuzzy Weighted Normalized Decision Matrix Closeness Coefficient
Cost Time Risk of Road Elementy Risk of Blackspots |Risk of InfrastrucrurelRisk of Route Abilitie
A+(0.148 0.170 0.201/0.132 0.152 0.179(0.091 0.121 0.176{0.109 0.127 0.170{0.096 0.118 0.162|0.051 0.080 0.114
A-[0.135 0.155 0.183]0.125 0.144 0.170/0.088 0.116 0.169(0.102 0.117 0.153]/0.089 0.108 0.144{0.037 0.051 0.070
No. Route Distance dit Distance di-
Al: Warehuse at Laem Chabang
Port -- Chachoengsao -- Bangkok
1 [ o et - Samowt - 10,016 0.000 0,005 0.000 0.007 0.020(0.048 0.000 0.007 0.000 0.012 0.006 0.012|0.037 0436 2
hon Ratchasima -- Khon Kaen
-- Maha Sarakham -- Kalasin --
Mukdahan Custom
A2: Warehuse at Laem Chabang
Port -- Chonburi -- Chachoengsao
-- Prachinburi -- Nakhon
2 Ratiha iR on Kacne: 0.007 0.002 0.001 0.011 0.012 0.018|0.052 0.008 0.006 0.005 0.004 0.000 0.013{0.036 0413 3
Maha Sarakham -- Kalasin --
Mukdahan Custom
A3: Warehuse at Laem Chabang
Port -- Chonburi -- Chachoengsao
3 |-~ Prachinburi -- Sa Kaeo -- 0.000 0.000 0.000 0.012 0.000 0.000(0.012 0.016 0.008 0.005 0.000 0.012 0.031{0.072 0.854| 1
Buriram -- Surin -- Roi Et --
Yasothon -- Mukdahan Custom
A4: Warehuse at Laem Chabang
Port -- Chonburi -- Chachoengsao
4 |- Prachinburi -- Nakhon 0.015 0.008 0.002 0.012 0.000 0.031(0.068 0.001 0.000 0.003 0.000 0.012 0.000{0.017 0.197| 4
Ratchasima -- Buriram -- Surin --
Roi Et -- Mukdahan Custom
This program is designed for supporting research of Asst. Prof. Dr Nitidetch Koohathongsumrit and Ms. Wasana Chankham
Department of Statistics, Ramkhamhaeng University, Thailand
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