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UNANED

mu’?%’m’ﬂﬂum'ﬁﬁ%aua’?%m'il,l,ﬁﬁﬁymmi%’ﬂLé’umqmiﬁuia (Vehicle Routing
Problem; VRP) nsdififindaduduviaien anAdinatese Feusazsefiusnaninudesnis
Audndilaiviiu Lwimwuﬂ%mm%uﬁwﬁqﬂﬁﬁaamﬁd’m‘m*ﬁhLLazszi’NL’Jaﬂumi%’uﬁuﬁwanqﬂﬁw
flutiueu Tnsnuideiliiinguszasdifioanduyuamudsvesuidnnsdfnynasaunsoudle
Yoy sadestudedidasie 4 Fsusznaudae n1sfmuanseuianlunisuuas (Time
Windows) n15WUsd 9@ uA 1 (Split Demand Delivery) kagUTu1uA1ULUBITAUTTNN
(Capacitated) ImsJm%lmmmimﬁwmwmuwummumﬂuaqm 2 735 laun n1sle Routing uay
n151% Clustering and Routing Imamaawa‘vﬂ,m'«mmsﬂuuamuﬂﬂwﬂuaﬂm 117 578 Va3 2
3% L:uawnamﬂum{LGUUMUmimﬂuaqwummﬂumﬂiumsmLuummLaumqmumwmw Al
Routing ﬁﬂﬁﬁunuﬁwua{uﬁmﬁu 2.5 U Andudesag 0.006 d2un1sld Clustering and
Routing ansnsavhlidunuAvudsanas 1,535.5 v Anfuiosas 3.43
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Abstract

This study presented a method for solving the Vehicle Routing Problem (VRP).
In the case of having only one warehouse. There were many customers, each with a
different demand for products but knew the quantity of products that customers need
in advance and the exact time period for receiving the customers’s products. The
objective of the study was to reduce transportation costs of the cases study companies
and to be able to solve problems related to various limitations, which included: Time
Windows, Split Demand Delivery and Capacitated. The researcher has compared
transportation costs of the 2 methods: Using routing. Using Clustering and Routing. The
results obtained from transporting goods to 117 customers using both methods were
compared with using the experience of drivers in planning the route, it was found that
the first method made transportation costs to increase by 2.5 baht, equivalent to 0.006%
and the other method could reduce transportation costs by 1,535.5 baht, equivalent to
3.43%.
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Ugunin1sdadunienisiausa (Vehicle
Routing Problem; VRP) iluilyymddrydisie
FYUULATEENAVRINNUTLNA ﬁgﬁﬂ’]ﬂiﬁ uag
AALEATY TABAITINLHUTALE LN TLAY
imﬁﬁﬂizﬁw%mwa}3'1/7'11%5@#714‘1/114?1"1%145@‘171"
AWATAIN1IARDUANRIAINT el ves
anAldegraiuian Jymnisdadunienis
YudIuUiinsauan (vehicle Routing Problem
with Time Windows; VRPTW) 1T uguaene
gaatlyw VRP \Judamiidudeusndenis
s Tnetlgmnilgnineglunduvastiym
WUU NP-hard[1] Fatmanevesnisuidaym
VRPTW ifumsmidumsnisvudsiivihlsiin
Fununsuudmtoszeynenndiiian neld
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anwaulannnguinidemuladafinduazns
dnnsratlggunu nedunIdedruaunnnle
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FonliiTwmsn Safnduazedesdioty ¢
suidonmudmiinuuazanvaulaves
usiazyAna

1Usunsu (VRP Spreadsheet Solver;
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Routing (VRPSS) Clustering and Routing
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anémiu iusaussnussian 4 de Sruau
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S0UTINNGTIU 4 do 2,700 20

Tuau893FN1TAIUIUA U AN
udaasusEnduisnsAnaArvudsniu
deyyrdnsvesuiennsadnel lag
Usznaude 4 dhulsitiendos §ail

AN5199 3 NSATUIUALNEN
FuugAds

oo
ALY (UN)
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Guuov wain Raouom

UAduKaU UWsn Unudu ewuuno syand
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2. MIANTUY H37elauntoyad1adun1viing
foyaidodflunsindumdunsouds  neaemnduyuivudmesis 2 38 THun
i AeateduSowesnsandonsovudmar  n13l9 Routing waynsld Clustering and
saziBunvesgniivzsenidudluds Ins  Routing Ll elUTsuLinusuyuanvuds
fAseldvinnAununugadoyafiodnenis  vewts 2 38 funislduszaunisalves
yudeduAlidugnAn 117 578 989uTen  wilnoudusalun1snauwudnduni iy

nsaidnw teekanslunisnen 4 s

M1919% 4 YadeuadiegansvudsduA1ves
UItnsilAnw

AU ~o
o Py o 381 NWNA
agnAn ABINTT o - -
v Ua-Un ATAIN-7D9390
(nn.) ¢ ¢
anén 1 27 08:00- 13.7557917,
16:00 100.5113297
Qﬂv:ﬁ 2 236 08:00- 13.7760963,
16:00 100.5104141
anén 117 15 08:00- 13.7453766,
16:00 100.5190659
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2.1 Routing

Parameter

0.0ptional - GIS License Bing Maps Key

Value
Am1xQBDcFIcbLPZWd7TsWmihuP
TuiMkU32L5ALcitpMSIxcr2Qg9oH_8
uDVEYASp

Remarks

You can get a free trial key at https://www.bingmapsportal.com/

1.Locations Number of depots 1 [1,20]
Number of customers 117 [5,200]
2.Distances Distance / duration computation el L EREN gl s Sy o=C0 (i) Bl Recommendation: Use 'postcode, country' format for addresses
Bing Maps route type Fastest Recommendation: Use 'Fastest'
| Average vehicle speed 60 Not used for the 'Bing Maps driving distances' options
3.Vehicles Number of vehicle types Heterugeneuus VRP if greater than 1
4.Solution Vehicles must return to the depot? Yes Open VRP if no retumn
Time window type Hard
Backhauls? If activated, delivery locations must be vistted before pickup locations

5.0ptional - Visualizatiol Visualzation background
Location labels

6.Solver

Show progress on the status bar?
CPU time mit (seconds)

Bing Maps
Location IDs

Warm start? Yes

May slow down the optimization algorithm

Recommendation: At least 1020 seconds

31]17'; 2 TUsunsu VRP Spreadsheet Solver

Fupoudt 1 910307 2 uandlsiiude
wiirdeayaniuny VRPSS daiduniiiiivue
JUMUUN5YNIU ugaiuds sregan
N133tA1eYivey aveslusunsy Tneasdl
izazL’Jmsﬁgu@i"wﬁmmzamuzﬁwagﬂiﬁ’uﬁflmu
vosdaya aiidulihyndoyadiegians
yudsduimesuisnnsdiinw Ssuszneudie
FTIUIUGNAT ANUABINITVBIGNA WA
azfyn Nnraedgn szeviiale-Un J1uiu
savuds AINLS 04 BYRaTnIUAY UAt
ANNANNNTOIUNTUTIYNGaAvRssavuds Td
adlululusunsy VRPSS tileAuamduma
fmnzay

Tunoudl 2 §3dulddmadns
uymaildanmsdunveddusunun
FurndunuArud sl oulves
UIEnnsalinw

2.2 Clustering and Routing

Tunoudl 1 Sangudoyagné
fanualuilagturesusdnnsdifinw un
Fuunngufedsiaiiu Fsezldngueos
panu1 lagduiungueeeideivuali
Wiy 8 nau sﬁqmamqmﬁuﬁﬂgamm
Tnsagudumounisdnnguléfagud 3 uay
lenadndannmsdnngy fauanduguil 4
Mnsuihdeyaiildunszynduiuiilisy
Foyameendldamse 5

-113-



M3aTIvInsmaluladanamnTsy : unI1IMeIaLTIVA NI IUGIUN)

U7 12 aUuil 2 1@punsngInu - 51784 2567

dmuadnungueon (ko nga)

v

AnussesiuuugainTsnisand

v

danguuaazdayalilndrfanarsennian

lailw ¥

AnnuAtadsuwaziundiisnatslni

Anade
LiBsunlas

C B

Jupowdsiaiiu (K-means clustering)

Idandnunaznau

31]17'; 3

Nonthabun

Jo
2

‘e L e

® @

o

8 $ 4 | S
) )
(]
@

Samut Sakhon Samut Prakan

Bangkok Metropolis
U 4 JayagnaiigniangueneTBiaily

(K-means clustering)

M990 5 fegdeyalunisiangudes

Yagnn N153ANgUaNA
anen 1 nau 4
anA 2 nau 4
anen 117 & 6

\eFouiiisuseninagud 1 My
miLL‘U'aLﬁumﬁuﬁﬂ;qmwwaw%ﬁ’m fuguil a
nsudadildainnisdangugniidieisiaiiu
wuidinsdnngugndniiuandneiu iiesann
Fefuty Misfensdanguudasdoyals

Tndaniananaundian daufiudinganne
fifinsvudsvesuiemite 8 A udity
Fniedaamlufiuiingamma

Fupeud 2 DRETNGHEERPRERR
FoqnA1vosaniudi vudavesuiy
nsdAny aaTIdeUiunadnsTlian
N159ANaUgNA19INITIALTY wud1iy
AaNaNNgUVRRNAT 7 NNy 21N
fiavin 8 nautes laglinungu 1 A
uamslugud 5

aburi ®
- a
“e
@
Py ® ©
e
=N 3) S 8 ®
A ] 2
0 ‘.
khon

Samtit Prakan
[ ]

JUN 5 yadeyaseisgnAigninngy

AeABLALIY (K-means clustering)
Funeud 3 Junsihdeyaves
naugnA 7 ngudes Aldantumeud 2
IR UNITTALE UN19A 28T UTUA T
VRPSS flaznduitui

Funoudl 4 §aseldmadng
Wunsiildannismuiamedlusunsy
VRPSS w1mualaeldisnisaiua
Funuavudan1u eulyvvesui v
NSAANY

NAN1539Y
uideiiseuisunsnanaude
WWunuausnInNyadeyafleg19n1s
vudaduAlviiugnen 117 g YD 2
38 Taun 1914 Routing wagClustering
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and Routing Tnevhn1sviadeuuL HP ProBook  Uu Windows 11 & suagnsa1nnis
440 14 inch G10 Notebook PC Processor  Usg1IanakagAIuIniuny wansly
13th Gen Intel® Core™ i5-1335U 1.30 GHz #1947 6 WazA19199 7 AuaI6U

M990 6 HAAWSNSAWIUAUNUAIILERINNSIEIBNIS Routing

S Swau  dwiin i Swou S fi Aamiin A9 A1gauen  Anauda
0 ande  usIn iy QLI AUBN e iy iy umg (um)

vuds (nn.) (nn.) s () () (um) (um)
1 5 2,335 835 - 2 1,875 417.5 - 400 2,692.5
2 10 1,535 35 - 5 2,155 175 - 1,000 3,172.5
3 10 2,393 893 - 2 2,155 446.5 - 400 3,001.5
4 9 2,465 965 - 2 2,155 4825 - 400 3,037.5
5 10 2,330 830 - 4 2,155 415 - 800 3,370
6 8 860 - - - 2,105 - - - 2,105
7 4 2,248 748 - - 1,875 374 - - 2,249
8 6 1,323 - - 1 1,875 - - 200 2,075
9 9 2,552 1,052 - 4 2,155 526 - 800 3,481
10 8 2,498 998 - 3 2,105 499 - 600 3,204
11 8 2,582 1,082 - 4 2,105 541 - 800 3,446
12 9 1,979 479 - 6 2,155 239.5 - 1,200 3,594.5
13 7 2,197 697 - 4 2,105 348.5 - 800 3,253.5
14 9 2,659 1,159 - 3 2,155 579.5 - 600 3,334.5
15 5 2,390 890 - 2 1,875 445 - 400 2,720

M19199 7 NadwsnIsAwInsunuAIvLasn1nnisldisnis Clustering and Routing

Sy Swau  dwdn dwidn Swou Swau A Athutin - dga  Agauen  Auds
i nde  usIN iy REIG AuBN e iy Wiy e (U )
{UGA (nn.) (nn.) Wune (um) (um) (um) (um)
1 10 837 - 2 2 2,155 - - 400 2,555
2 9 2,346 846 5 5 2,155 423 - 1,000 3,578
3 9 2,368 868 2 2 2,155 434 - 400 2,989
4 3 2,600 1,100 - - 1,665 550 - 0 2,215
5 3 2,052 552 - - 1,665 276 - 0 1,941
6 2 2,520 1,020 - - 1,665 510 - 0 2,175
7 10 2,012 512 3 3 2,155 256 - 600 3,011
8 5 1,607 107 2 2 1,875 53.5 - 400 2,328.5
9 5 1,564 64 2 2 1,875 32 - 400 2,307
10 6 2,249 749 2 2 1,875 374.5 - 400 2,649.5
11 9 2,519 1,019 - 1 2,155 509.5 - 200 2,864.5
12 9 1,646 146 - 1 2,155 73 - 200 2,428
13 11 2,307 807 1 - 2,155 403.5 200 - 2,758.5
14 10 2,414 914 - 4 2,155 457 - 800 3,412
15 1,853 353 - 2 2,105 176.5 - 400 2,681.5
16 1,452 - - 6 2,105 - - 1,200 3,305
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9nm519it 8 ziuldsnte 238 e
Wigudunstsusraun1salvesninauduse
Tun19MRUTALEUNIBAYTaNUIT AT
Routing yilunuanvudsduduRnd Y 2.5

v Andusevay 0.006 d1un5ld
Clustering and Routing annsavilyisumu
AUdIAUAIanas 1,535.5 U ALy
Yovay 3.43 fauansluguil 6

M5199 8 WiguiigusuuAvudweia 2 35 Weweuiunsituszaunsalivesnidnnuduse

ABn1sauau FuUSH A1 Antiwtin A1 A1 A1 fouaz
Infumafuse vudesiu Wiga fiusu aufiy AN Yud Wigufiv
(A) 59 () 9 umesau T2 Uszaunsal
(U ) (v ) (v ) (v ) YDIWUNIY
Jusa
Uszaunsaives 16 31,840 4,694 2,200 6,000 44,734
wilnauduse
Routing 15 31,005 5331.5 8,400 44,736.5 WNUU 0.006
Clustering and 16 32,070 4,528.5 200 6,400 43,198.5 anag 3.43
Routing
B 50,000.00
B 4473400
=
=
=
z
-8
2
i
&

Usraunsalnoavinauiusa

Routing Clustering and Routing

TFEmsneunnuTamAU LIRS

JUN 6 WSsuiisudunumvudavens 2 38 Waisuiumslduszaunisalveamtdnauduse

dsduazanusena
H3delavinisiuTeuiisudunuatvuds

U
o

Y09 2 38 laun n15ld Routing wagnasla
Clustering and Routing Imawaé’wéﬁiﬁmnm
Tayaiieg1an1svudeduailinugnean 117
s v 2 33 Wlaleusumsldussaunsal
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