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NOPPARAT YUYUEN: AN APPLICATION OF MILK RUN PRINCIPLE FOR
TRANSPORTATION ROUTING MANAGEMENT OF AUTOMOTIVE PART
INDUSTRIAL: A CASE STUDY OF A WIRING HARNESS FACTORY.
ADVISOR: DR. DUMRONGKIAT RATANA-AMORNPIN, 67 PP.

Road transportation is the most widely selected logistic method. It has
affected daily lives of the people on the road.

In this study, milk run principle, specifically, saving matrix and Traveling
Salesman Problem (TSP), is employed by vehicle routing problem method in an
application of transportation routing management. The objective of this study is to
manage the transportation route by route combining in order to reduce transportation
cost, and the number of delivery trucks.

As a result, transportation cost is reduced by 60% in average. In the past,
one delivery truck is assigned for a specific customer. Therefore, there were 15
delivery trucks serving 15 customers per day. Presently, only 2 6-wheel trucks are able

to serve the customers resulting in less traffic congestion in the company warehouse.
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25 Saving Algorithm 2a43 Clarke and Wright
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ﬁzym Traveling Salesman Problem (TSP)
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3. MIIALEBNIUUL Classical Vehicle Route Problem (Classical VRP)
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/11 Vehicle Routing Problem (VRP)
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Customer Time Delivery
1 SONY TECHNOLOGY 8:00-17:00 MON - FRI
2 SIAM KYOSAN DENSO CO.,LTD 8:00-12:00 MON, WED, FRI
3 DAIKYO CORPORATION (THAILAND) 8:00-16:00 MON - SAT
4 SIAM KUBOTA TRACTOR CO.,LTD. 9:50-10:10 MON - FRI
5 UCHIMURA (THAILAND) CO.,LTD. 9:00-12:00 MON - FRI
6 TOYOTA BOSHOKU ASIA 8:00-17:00 MON - FRI
7 AGC Automotive (Thailand) 8:00-17:00 MON - FRI
8 BANGKOK KOMATSU CO.,LTD. 9:00-11:00 MON - FRI
9 DAIWA ASIA CO.,LTD. 8:00-17:00 MON - FRI
10 | DENSO (THAILAND) CO.,LTD 9:00%. MON, WED , FRI
11 HONDA LOCK THAI CO.,LTD. 8:00-17:00 MON - FRI
12 | TOYOTA TSUSHO(THAILAND)CO.,LTD 8:00-17:00 MON - FRI
13 | VALEO SIAM THERMAL SYSTEMS CO. 8:00-17:00 MON - FRI
14 FUKUI KASEI (THAILAND)CO.,LTD. 8:00-16:00 MON - SAT
15 | HINO MOTOR (THAILAND)CO.,LTD. 9:30,20:50 MON - FRI
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@131 5 UFAIAITUFIAILALADU LWEIEU-NINGIAY 2555

Wgnion 245 300 307 277
Route Apr-12 | May-12 | Jun-12 Jul-12
SONY TECHNOLOGY 28,560 | 35,280 | 35,280 | 31,920
SIAM KYOSAN DENSO 16,800 | 21,840 | 21,840 | 20,160
DAIKYO CORPORATION 31,920 | 43,680 | 42,000 | 36,960
SIAM KUBOTA TRACTOR 28,560 | 35,280 | 35,280 | 31,920
UCHIMURA (THAILAND). 28,560 | 35,280 | 35,280 | 31,920
TOYOTA BOSHOKU ASIA 28,560 | 35,280 | 35,280 | 31,920
AGC Automotive (Thailand) 28,560 | 35,280 | 35,280 | 31,920
BANGKOK KOMATSU 28,560 | 35,280 | 35,280 | 31,920
DAIWA ASIA 28,560 | 35,280 | 35,280 | 31,920
DENSO (THAILAND) 16,800 | 21,840 | 21,840 | 20,160
HONDA LOCK THAI 28,560 | 35,280 | 35,280 | 31,920
TOYOTA TSUSHO 28,560 | 35,280 | 35,280 | 31,920
VALEO SIAM THERMAL 28,560 | 35,280 | 35,280 | 31,920
FUKUI KASEI (THAILAND) 31,920 | 43,680 | 42,000 | 36,960
HINO MOTER (THAILAND) 28,560 | 35,280 | 35,280 | 31,920
TIUANVBFIABLADY (UIN) 411,600 | 519,120 | 515,760 | 465,360
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@397 6 UFAITIWIULNLINTFINBUAIUGALAD U LUWIBU-NINGY AN 2555

Route Apr-12 | May-12 | Jun-12 |  Jul-12
SONY TECHNOLOGY 17 21 21 19
SIAM KYOSAN DENSO 10 13 13 12
DAIKYO CORPORATION 19 26 25 22
SIAM KUBOTA TRACTOR 17 21 21 19
UCHIMURA (THAILAND). 17 21 21 19
TOYOTA BOSHOKU ASIA 17 21 21 19
AGC Automotive (Thailand) 17 21 21 19
BANGKOK KOMATSU 17 21 21 19
DAIWA ASIA 17 21 21 19
DENSO (THAILAND) 10 13 13 12
HONDA LOCK THAI 17 21 21 19
TOYOTA TSUSHO 17 21 21 19
VALEO SIAM THERMAL 17 21 21 19
FUKUI KASEI (THAILAND) 19 26 25 22
HINO MOTER (THAILAND) 17 21 21 19
TlganITusIdalfion 245 309 307 277
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e |z g |8 | |86 |g |E |52 |28 |3 2 | ¢

|8 |e |& ]2 |8 |®° |2 |8 |8 |8 |2 |p |S |2 |%
1 | Warehouse Km.36| 0.0 | 29.8 | 32.7 | 34.7 | 35.8 | 36.2 | 296 | 27.6 | 26.8 | 34.3 | 284 | 2905 | 302 | 31.8 | 324 | 335
2 SONY]| 0.0 2.8 4.8 5.8 6.2 1.3 3.8 3.1 4.3 1.5 1.0 1.6 1.8 2.4 3.5
3 KYOSAN 00 [ 20 | 30 | 381 | 41 | 66 | 60 | 15 | 50 | 38 | 44 | 18 [ 14 | 22
4 DAIKYO 00 | 03 | 11 | 61 | 86 | 79 | 05 | 63 | 58 | 64 | 38 | 44 | 48
5 KUBOTA 0.0 0.7 5.7 8.3 7.6 1.5 5.9 5.5 6.0 4.8 5.4 5.6
6 UCHIMURA 00 | 72 | 97 | 90 | 16 | 74 | 69 | 75 | 49 | 55 | 53
7 TBGT] 0.0 35 0.8 5.6 1.3 0.8 0.3 3.1 3.7 4.8
8 AGC 00 | 27 | 9.1 23 | 34 | 39 | 57 | 62 | 7.3
9 KOMATSU 0.0 7.4 1.6 2.7 3.2 5.0 5.6 6.7
10 DAIWA 0.0 5.8 5.3 5.8 3.3 3.9 3.7
11 DENSO 0.0 1.0 1.6 3.3 3.9 5.0
12 HONDA LOCK| 0.0 1.1 3.4 4.0 5.1
13 TSUSHO 0.0 3.4 4.0 5.1
14 VALEO 0.0 0.6 25
15 FUKUI 0.0 3.1
16 HINO 0.0
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9:30 HINO 3 2,762
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8:00-16:00 DAIKYO 1 40
8:00-17:00 UCHIMURA 1 91
8:00-17:00 AGC 1 801
AW DAL 3,980 3,997
ANUUFITINGDIN 7,977
(ﬂ’]i’Nﬁ 21 LLﬁ@GNﬂﬂ’ﬁa@ﬂ"m%ﬁﬂ@l’mL‘f‘iﬂu‘l"lll,’)ﬂ’l%/ﬂa%ﬁﬂ
25013 8/8/2012 | 13/8/2012 | 17/8/2012 | @&e
w1 VRP 7,977 7,977 8,174 8,043

A = o
FILTA LA

1 1 Qs v { o { A v d a tg/
ANUBFINNNIIIALFWN WA AU L%ﬂ%vlf’ll LAFIRWANL AT

S ; ; B ; -
LNaFIWANID Y ANLRRY 6,915 LINIUa1T97 19 L1Tniafe 8,043 LN lwea1319N 21

¢ Al ° A &
ﬂi%rﬂ‘ﬁ%ﬁl@g{ﬁnﬂﬂﬂiﬂ'l A1INNWD

PMEANMIANHINLIN M Fsuulassiasaaunasliinansannunislas

PRFILUVUTZRIAIN I0TAON 15 AWAaI% LTUID 6 FAUUIA 7.2 LUATINUIN 2 AWLLL

Milk  Run

I@ﬂﬂ%'uLﬂﬁalul,ﬁ:uLaumwmmﬁaamwaagﬂﬁﬁLL@iazﬂzl

lagaadau



53

anwudmayanelziglunsudsailuilawas lasit Nearest S1%3UMIIALFUNNT
Al v Y 1 dlc: A & ad A o A
Wawddyw VRP azlddaudsndingaanne 3 35 fAddnmsifen wazazaauninag
Punasafdnivasuazlue s@eanuigasansnaasnuuss o
LazMIVINITIANITANNARININGasandsawlvua981 lunITuEwAI09
% a Aad o = a R A ]
anduTe windnslsnidnaanindiufsunsiedszndadnldialunisuugs

v U { v Qs v 1 1 1 v &/
VLG] ﬂ’]ﬂfﬁ’)% Nearest LﬁaLmﬂmummsamaumwum VRP mm‘ma@mmuaﬂ@mﬂmu

RGO LI

maflassnsazsansaaadldinslumaugs dredimIsenuuuidunmins
ndsiUszniatin dasardoanuivdauszanudnlatunansde Lﬁ'aﬂﬁ:muﬁagaw
Lﬁ@ﬂiﬂﬂ"ﬁﬁiauﬁugdﬁqﬂiﬂmzmmsnLLﬂaﬂszIﬂmﬁﬁazvlﬁ%'mﬂu 3 ngw Goit

1. nauaNARIUEUN - arauIns AR ldaTsauafidesns ausinas
fitmue wazlifaanuiernodagudn

2, ﬂﬁjugwam‘%umu — ;NnIaaad kA lunsu s muquﬂ’%mmmﬁamﬁw
SusulAnanzay LLaza@Iamaﬁ'auﬁ@%uﬁﬁL%ﬂmmwiﬂamimﬁauﬁﬁﬂﬁuﬁ@ﬂﬁ’]

3. WUusd 3PL - mmmmuquﬂ’%mmmﬁLﬁw%'umulﬁl,ﬁ@ﬂiz%w%mweiamu
"Lé\”ga%u sofimasfiaansasunuawios e IR uUSEnangs las nnanis

BTN NUULMNTIALERINIMTIRES DUz R R azisanunsnsinadilaly
@iaﬂa@mwuﬁ@iumm@ﬁuﬁumwudaﬁaﬂﬂ’]ﬂ"ﬁwﬁamuml,mu fa  MosyINTI@
(CNG) I@ﬂﬁiﬂUi?‘Qﬂ 1 aw munsadsvuasluszoznig 400 Alawassismafumies
[Re 1 059 (Easfanovue 8 63)

tagudndszminis  luwmsRasonlhiAaenudasusdadunszuiwnisaa
ez TsRuosntinuluuunasidud1 de wdadediiadneg Anedwlwnszuaums
9% snradaswndaaulumaswulasuazmiaemadenlumsldauliife
dstlomidedlfomliinnige  JUATASseznaniuanudsuulasdsndnn  wmnnis
@iwLﬁumiﬁﬂmﬁ%’uﬁamwiﬁgaﬂﬁdﬁ sNsadiunsiiAiansaad lainslunig

s bilunedljiaass Annndefgelunisdufiunsfenslidldou  djsaaule

A
x‘ﬂil‘ﬂﬁ;@



A

fulag
A &70

(\ ,
Ny 2
UIFIRNIN @'ﬂ'—‘

<
c



55

UIFIWINNIN

fwie afdiTIana. (2548). NIIIANIIUREY (Transport Management).
nyanwy ;- INAEIGY waua WURTTS.

NINUT &Nadn; uazame. (2552). nasaaalldaaluwnisands nsmansilseen
wafifmet. Fudwla 1 nIngIAN 2555, 97N http://bal.buu.ac.th/vemi2009/
paper/P007.pdf

e lasau. (2550). n’mhzqnmﬂﬁaﬁaﬁn&mzfﬁqﬂmw How to Apply
Logistics and Supply Chain Management. N3N : 185 Lladading.

DU TNBINTIANT. (2543). MTIALEWNIINSRTAREANRILAaTIENS
N5288RA1. INAnut 2a.3. GaanTulos). NIINNY : DuhiaInenat
IAINTHNIINENAL.

31 Jouvaws. (2534). MIUSHITNNITNY. (RUNASIR 4). NN : AnRNN
AINIAUNN NG,

WS 19dNabTAatl. (2548). m‘sﬁmsnﬂtymu,azmsﬁ'mumﬂaqﬂﬁL‘ﬁ'aufﬂm
fywinssadsanalinsaanaiiimnuwavassnnaigioas usen
PAINT(Uszindlng) 310a.  nsduaiidaszmoaniad U,
(MIIAMIIRIFANK). NIINNY YAINLNRERBNTAN bNe.

AdTY NDNA. (2553). msamé’fun%‘[a%aﬁnﬁszwiwé’wﬁm%yud'muaxﬁﬂ‘sxnan
gwena wldalniwansunssnewena. INeAwus e, (3ani
QARIANTT). NPNWY : W INEIADinaluladnizaaunaTuLs.

AUHIIRUNADNBEUA. (2553). SZUUNIIIAEI Part LU Milk Run. Fudwile 1
NINJHIAA 2555, 3NN http://data.thaiauto.or.th/IU3/index.php?view=items&cid
=24%3A2010-11-11-10-56-23&id=259%3A-part-milk-run&pop=1&tmpl=
component&print=1&option=com_flexicontent&ltemid=9

8304 UIINW. (2549). Logistics Case Study in Thailand. RuRa3IN 1. NFUNNY :

13301 WURRT.

Clarke, G. ; and Wright, J. W. (1964). Scheduling of Vehicles from a Central Depot to
a Number of Delivery Points. Operations Research. 12 : 568-581.



56

G. Nikolakopoulou; et al. (2004). Solving a Vehicle Routing Problem by Balancing The
Vehicles Time Utilization. European Journal of Operational Research. 152 :
520-527.

Gen M.; Cheng R. (1997). Genetic Algorithms and Engineering Design. New York :
Wiley.

Gilbert Laporate; et al. (2000). Classical and Modern Heuristics for The Vehicle
Routing Problem. International Transactions In Operational Research. 7 :
285-300.

Golden, B. L.; Magnanti, T. L. ; and Nguyen, H. Q. (1977). Implementing Vehicle
Routing Algorithms. Networks. 7 : 113-148.

Savelsbergh, M. (1985). Local Search for Routing Problems with Time Windows.
Ann. of Operations Research. 4 : 285-305.



A

fulag
A &70

(\ ,
Ny 2
AMANKIN @g&i

<
c






@]’13’1\‘1“7] 22 mw%ﬁumamwuﬁag@ﬁ 1

59
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g =z o) < g 3 2 o
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S > @ & o = = < ; 3 a % 2 =] °
s | 53|28z |5 |38 |8 |8 |z |8 |8 |2 |2 |5]/|z2
R < a < S = < < a a I 2 s 2 I
1 @JU@ ) 27530""2;090 2,206)| 2,826 | 2,341 | 2,427 | 2,486 | 2,623 | 2,671 | 2,762
2 SONY 0 | 232 | 395 | 476 | 508 | 104 | 315 | 259 | 354 | 124 | 85 | 129 | 151 | 199 | 290
3 KYOSAN 0 163 245 255 335 546 490 123 408 316 360 150 115 180
4 DAIKYO 0 22 | 91 | 499 | 709 | 653 | 40 | 518 | 480 | 523 | 313 | 362 | 398
5 KUBOTA 0 54 469 680 624 122 489 450 494 395 443 460
6 UCHIMURA| 0o | 590 | 801 | 745 | 132 | 610 | 571 | 615 | 405 | 453 | 435
7 TBGT 0 287 66 458 105 66 25 255 303 394
8 AGC o | 221 | 751 | 191 | 277 | 321 | 466 | 514 | 605
9 KOMATSU 0 613 135 221 265 410 458 549
10 DAIWA| 0 478 437 474 273 321 303
11 DENSO 0 86 129 274 323 414
12 HONDA LOCK 0 91 279 328 419
13 TSUSHO 0 279 328 419
14 VALEO 0 49 208
15 FUKUI 0 257
16 HINO 0
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s | 2|82 |18 |5 |8 |9 |38 |2 |8 |38 |2 |2 |5 |z
= | 3 < a 2 B £ < < a a I 2 s 2 H
1 Warehous@ Sl SO 9020 TS =9e=TomaT=ro=an > 2 206)| 2,826 | 2,341 | 2,427 | 2,486 | 2,623 | 2,671 | 2,762
2 SONY;| 0 232 395 476 508 104 315 2}9 354 124 85 129 151 199 290
3 KYOSAN 0 | 163 | 245 | 255 | 335 | 546 “iﬂ 123 | 408 | 316 | 360 | 150 | 115 | 180
4 DAIKYO 0 22 91 499 709 6}3 40 518 480 523 313 362 398
5 KUBOTA 0 54 469 680 6*4 122 489 450 494 395 443 460
6 UCHIMURA 0 590 801 7‘5 132 610 571 615 405 453 435
7 TBGT 0 287 458 105 66 25 255 303 394
8 AGC 0 221 751 191 277 321 466 514 605
10 DAIWA 0 | 478 | 437 | 474 | 273 | 321 | 303
i DENSO 0 86 129 274 323 414
12 HONDA LOCK 0 91 279 328 419
13 TSUSHO 0 279 328 419
14 VALEO 0 49 208
15 FUKUI 0 257
16 HINO 0
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1 @u@ % ST RIPRVSIVN Loy o o oo - 2.206)| 2,826 | 2,341 | 2,427 | 2,486 | 2,623 | 2,671 | 2,762
2 SONY 0 | 232 | 395 | 476 | 508 315 | 2bo | 354 | 124 | 85 | 129 | 151 | 199 | 290
3 KYOSAN 0 163 245 255 546 4P0 123 408 316 360 150 115 180
4 DAIKYO 0 2 | o1 709 | ef3 | 40 | 518 | 480 | 523 | 313 | 362 | 398
5 KUBOTA 0 54 680 6 122 489 450 494 395 443 460
6 UCHIMURA| 0 801 | 745 | 132 | 610 | 571 | 615 | 405 | 453 | 435
7 TBGT 66 25 255 303 394
8 AGC 0 221 751 191 277 321 466 514 605
9 KOMATSU 0 613 135 221 265 410 458 549
10 DAIWA| 0 478 437 474 273 321 303
11 DENSO 0 86 129 274 323 414
12 HONDA LOCK 0 91 279 328 419
13 TSUSHO 0 279 328 419
14 VALEO 0 49 208
15 FUKUI 0 257
16 HINO 0
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1 Warehous@ e ST 9= p STt gmg =ttt 2 206)| 2,826 | 2,341 | 2,427 2,623 | 2,671 | 2,762
2 SONY| 0 232 395 476 508 104 315 2p9 354 124 85 151 199 290
3 KYOSAN 0 163 245 255 335 546 0 123 408 316 150 115 180
4 DAIKYO 0 22 91 499 709 6p3 40 518 480 313 362 398
5 KUBOTA 0 54 | 469 | 680 | 6p4 | 122 | 489 | 450 395 | 443 | 460
6 UCHIMURA 0 590 801 5 132 610 571 405 453 435
7 TBGT 0 287 66 *50 v s> 25 255 303 394
8 AGC 0 | 221 | 751 | 191 | 277 466 | 514 | 605
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6 UCHIMURA| 0 | 590 | 801 | 745 | 132 | 610 | 571 | 615 | 405 | 453 | 435
7 TBGT o | 287 66 )=—erse—t—tos 25 )| 255 | 303 | 394
8 AGC 0 | 221 | 751 | 191 3p1 | 466 | 514 | 605
9 KOMATSU o | 613 | 135 255 | 410 | 458 | 549
10 DAIWA 0 | 478 afa | 273 | 321 | 303
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