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Application of Genetic Algorithm for Vehicle Routing
Problem of Chicken Rendering Plants

Nopparuj Sangpan' and Surapong Sirikulvadhana®*

Abstract

One of the non-tariff barriers for chicken export
is the hygienic disposal of the chicken carcasses. This
leads to a construction of a public chicken rendering
plant in Tubkwang, Saraburi to accommodate the
large quantity of chicken carcasses from 22 nodes
nearby. This is a Capacitated Vehicle Routing Problem
with Time Window, which is one of the classical
combinatorial problems with NP-Hard complexity.
Furthermore, the stepwise linear objective function
makes this problem more challenging. The authors
proposed a method to tackle this problem with 2 phases;
initialization with a saving algorithm and improvement
with a genetic algorithm. The saving algorithm was

chosen because it delivers good solutions for the

linear objective function problems while the genetic
algorithm was chosen because of its efficiency in
finding a good solution having a good starting point.
The combination of the two meta-heuristic yields
a solution of 13 routes for the 22 pickup nodes with
the total transportation cost of 100,350 baht per day
and total distance of 3,996.90 km. per day within
a few seconds of computation. This approach will not
only deliver a good solution for this problem quickly,
but it also can be applied to solve for another solution
in a timely manner when considering a new plant

location.
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(Optimal Solution) ﬁdﬁ?u;ﬁ%ﬁ%dvlﬁﬂizﬂqﬂﬁ Saving
Algorithm lumssiraidumsasdu Litosan Ufsns
[8] An33in Saving Algorithm sl lunsdaiauNg
%ﬂﬁwaLmn@mmﬂ@hﬁmauﬁﬁﬁq@vl&iLﬁu 5% ¥l

v

1388an Saving Algorithm (Jufaauaian

TuAaUVaY Saving Algorithm Je9il

1. fUITAIZIENIVDILG B

2. dwrmdnanudszneda

3. Fmssai3essaunsislagi3 e uaindn
anudszngadldanannlutesaudau

4. FrimandudnanuasasnIzasLFuniel
inanuaanInlunsusmnuassnuag ldifiunseu
nalumsvuas saumﬁaﬁ%aaw:gﬂﬁwmimLﬂu
SAUMTINEINH

5. ﬁ'nwg']vlﬂl,'%f'am UnTUNNAIANNLINR
FINYANTZLIUMNT

Tugudspiazvinnsaedineuasdulagis
Saving Algorithm lag¥inmsaanuuudienslt JAVA
Seript @18t19 5 9@ lapdnaswiannistszuiana
aougasluanaf 5

A19191 5 WRAWSMIIALEUNIVBS Saving Algorithm
laniunsnua 5 90

saUNS o alafang | szaznig
24 LN
9N ) (Ny.)
1 0->4->5->0 11,300 513.7
2 0->2->1->3->0 11,300 542.1
3 0->3->0 8,300 362
30,900 1,417.8

PMNERaNTIINMILUTEaKalasMTWIouLisy
32®39N3MT Saving Algorithm wazitn1Inian
ﬁﬁﬁqwuiwmﬂﬁ%‘uauﬁﬂﬁmm 5 99 lu Saving
Algorithm Aalg31sunuInuNTBLRZTZOENS
NN 5.1% Waz 0.361% NSO LRI Saving
Algorithm fUssanTawlunisdszutanadain
ﬁmauéﬁﬁuﬁﬁqmmw

MNuwIIRaaNEIWSUMT U AU e
22 34 e Ui udraeuaasu wuinldaldsny
LUULAN ISR 101,850 vndadn Mszaznig
Yanaa 4,015.9 nu.da s TaslFiaszuianananu
ldagnemaasuies 1 3w

332 msﬂ%’uﬂgaﬁmauéﬂﬁu

wasnnfiladmedaiusnausadiulag Saving
Algorithm luiwxﬁaaa;ﬁé}"ﬁﬁﬂﬂﬁiﬂ?ﬂﬂ‘goﬁmm_l
18 Genetic Algorithm

‘ﬂe wAauUad Genetic Algorithm g \‘l‘li

1. a5elaslulouunudinenanndineuaass
Waltidulaslulouwouazut asdulu Genetic
Algorithm lasfinsdaiwavasudazdudidn §10u
50UM339 ﬁwﬁwaaﬁnﬁﬁmU‘Lua"ﬁé’maumﬁdfu

2. vmsssuiudnolundazdrausounsis
e laslulauaadlwaiduan 14 Taslalay i
15 TasTulaw udrvimssulaslulousaduwdunas
Twaitiashandudszmnseadn

3. Rsaneanumaneay (Fitness) 209152103

2

JAH

Bee
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4. ¥msaatRenaasilaunslenIaineise
3189 (Roulette Wheel) laowduasInva9 Fitness
POIFATIFIADUTINNG LFIFInIAIANNtnaz iy
luﬂﬁgﬂﬁmaaﬂ (Probability of Selection: p,) ¥83
FAMAPOLUGANZA?

5. fnsnalienaaivfnaaua1835n13 Binary
Tournament Selection LM sAALEaNEA3IFIRAL
L‘fl”];j Mating Pool

6. 19§ Genetic Algorithm lag'ldrinuadn
widmesls dsusasluanedi 6

M99 6 LRI NITALAaTU89 Genetic Algorithm
FnSUMIIaLEUNIvaslsaindasinla

WAaas Amfieas a1989
ad
N3 Weighted Mapping
g C [7]
avamlalnas rossover

Reciprocal Exchange 1
Mulation (1]
set 1: Pc=0.7, Pm=0.1

set2: Pc=0.7,Pm=0.2

IR INTY

ausiazul set3: Pc=0.7,Pm=0.3

1 - set4: Pc=0.8, Pm=0.1
nneaialies set 5: Pc=0.8, Pm=0.2 NINA[DI

(o) set 6: Pc = 0.8, Pm = 0.3

#untu (Pm) set 7: Pc = 0.9, Pm = 0.1

set 8: Pc=0.9,Pm=0.2

set 9: Pc=0.9, Pm=0.3

FNUINIBLMT
NARAY 20 381U nmINaaad
(Replication)

7. fN1INARBILNENISININTBUVBINS
Uszananafimanzay lasisudunasauil 20 sau
s 1000 sou Tapaguiuassas 20 sou wazgald
anunazdulunisasealaiias (Pe) uaziinau
(Pm) 7 0.7, 0.3 MWL é’dLLamlugﬂﬁ 2

mngﬂ‘ﬁ' 2 WUTIHANTINARDINITAIT 1IN
souvasnsUszananatimanssuwL a1l Tsn sy
wananesnlwmIdszuasnadi 20 500 9uhs 1000 30U
naftlalinanenaiuda 100,350 111 GatwUIsEit

= Total Cost

i

(]

£ 102,000

A 101,800

»E 101,600

@ 101,400

_g 101,200

Z 101,000

E 100,800

€ 100,600

=

S om0

.‘_ "

;g 100,000

“;Té 0 200 400 600 800 1000 1200
replication [30u]

;sﬂﬁ 2 LEAINAYDITIANANYURILUULANIINLTING D
FAIWIRIDUNTUTZUIRNA

SIMIARATIUINTALNINING 20 JoU ’Lmqﬂa]
n1INAaa

8. nmInaaasanuihazidunlumsasealaiad
(Pc) WazdnT (Pm) Amnzanluondds Taoutsms
naaavaanidn 9 L1ua I@UI%LL@iﬂzL‘ﬁ@lﬁﬂ’]iLﬁuﬁaHﬂ
284A1FI1ITIVULLLRANTNETIN TEHENITINUAS
nalumsUszanananmun 2 5o0 aauaasluasai 7

A13197 7 Han1snaassnnNuiazidulunisases
181285 (Pc) wazinT (Pm)

810U | pe/pm | AMIE | szEING CPU
LB (UaaIw) | (NN.a2w) | Time (s)
1 . 1.
| 07/0.1 00,350 3,996.9 90
100,350 3,996.9 1.92
100,350 3,996.9 1.87
2 0.7/0.2
100,350 3,996.9 1.89
100,350 3,996.9 1.86
3 07703 100,350 3,996.9 1.88
100,350 3,996.9 1.78
4 0.8/0.1
100,350 3,996.9 1.79
100,350 3,996.9 1.82
5 08702 100,350 3,996.9 1.81
100,350 3,996.9 1.88
6 08703 100,350 3,996.9 1.87
100,350 3,996.9 1.92
7 09701 100,350 3,996.9 1.94
8 09/02 100,350 3,996.9 1.95
100,350 3,996.9 1.93
100,350 3,996.9 1.97
? 09703 100,350 3,996.9 1.96
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nanT197 7 faaudildanuanismasesfiuiu
Idanmstszananans 18 a5 o ldarindu fed
flFouuLRINEI8TIN 100,350 LN waziiszaeng
I8 3,996.9 NN LANAINWA BN bmTU TENIAKE
W ResEnstaeLyinis %aa@ﬂ’lmﬁ” asdu ldenldane
WUULANNINETINLALITELNITINY R Ml dasioa L3
anuuanastuadnefiteiay dorusedadldian
Tunsiszananavaudaziaalumsidon laseoai 4
Pc=0.8, Pm=0.1 1%na’11umaﬂs:maN@L%’aﬁq@ fa
1.78 3w#t sniniadenldmniinasainusinesiiin
Tunsnsoalanadi 0.8 uazdundud 0.1

9. ﬁwnwsﬂ%’uﬂgaﬁmau&%m‘”ﬂm Genetic
Algorithm murwMiae$i levinsmanastnadu

4. HANINARDYI

’Lumu‘i%’aﬁa:ﬁwmsﬂ%’uﬂgdﬁ'maué?wi”ui@al
Genetic Algorithm lag¥inmssanuuumensld JAVA
Script LaENAFALLWATaINNRILA 8% 31 Core (TM)
2 Duo Processor P8600 2.40 Ghz, 3.0 GB of RAM 1k
Windows XP lag JHaantaNnnIILUIzNIaNe GILRA
Tuasnsi 8

A19191 8 WRAWSMIIALEUNNIV8S Genetic Algorithm
lagFunanam 22 90

AUy . algdne | szazng
a4 LEAWNIS
9 @) (N4l
1 0>13>11-0 8,300 303.8
2 0->18->0 3,740 29
3 0->16->5->0 9,800 455.4
4 0->10->9-0 8,300 320.1
5 0->14->0 8,300 382
6 0>6->4->3> 13,000 667.7
7 0->8->0 8,300 324
8 0->1->12->0 6,700 250
9 0->19->0 5270 109.6
10 0->15->0 5270 1842
11 0->20->21->0 5,270 117.9
12 0->2->7->17->22->0 9,800 491.6
13 0->3->0 8,300 362
100,350 | 3,996.90

MNKAAWENN Genetic Algorithm az1Awlan
MITUNIRIG 22 70 aeldsarevua 13 sou lagld
Al FI LU NIRU @ 100,350 UNN@aI%
52029 Iaranaa 3,996.90 nu.dadu lagldiam
Uszananarswaa ldognssiadaies 1.78 5w

5. ansnanauarayll
fRdnlavhnshadunmsudsaeslshia
1n'li g ua®naINNITRIITULDUII80IN
ﬂﬂi@ﬂm@iﬁamﬁmauﬁﬁﬁq@ uaaasdynivad
mhmﬂmuaﬁwaaﬂauﬁal,ma§°7ivlajmmimuﬁ”ﬂzym
é’unm'svl,@i"l,ﬁaLﬁmﬁmquaagﬂﬁuﬁwmﬂﬂxu
FaulszgndldimImsdSadnlasi Saving Algorithm
[RavndnaaussuadEmaws iddaauflndides
@‘imauﬁﬁﬁq@ AN DL IT R BR NGNS
fianilaud% Genetic Algorithm Tagnaawif ldan
Genetic Algorithm LHa1UTouifisunuds Saving
Algorithm ®131308aA I TINUULUIRININE TR
szprmenuranuald 1,500 tnaati wia 1.47%
Wae 19 Na.AaIw 1138 0.47% anusau lasldiialn
MIUTzRIAKA M uaneaIn®
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