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Abstract

In this paper, we codify the objective function that should be optimized by using
Genetic Algorithm instead of Heuristic method to solve these problems. So, each bit that
constitutes one structure can signify each commodity. Therefore, we can exchange
customers without restriction if the traveling distance diminishes among the districts.
Furthermore, even though the capacity of a customer’s commodities exceeds that of a
vehicle, the following vehicle can be allocated. Also, we obtained good result by testing
with real data.

To be brief, we can effectively allocate innumerable commodities, that have various
magnitudes and weight, into restricted capacity of the vehicle by applying genetic
algorithm that is useful in solving the problems of optimization.
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F3 dlo]elE A A4HReproduction), XK Crossover)
Y Soddo](Mutation) 59 FHA4HE 3l EAl
£ #A3} A7) adaptive HH LR Fo2 UF
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t=0
initialize  P(t), /* p(t)+=
FA g4 93 P()Y Ajx F7},
while (£8 27 A3a) do
begin
=t+1
p(t-DEFE AZE pt) A,

A3 97 AHp)e A}d= Hoh

end

AN 2R v/

/* 7+ WA i} H71gk3} generation gap sizeS 18 */

p(t)2] AFA; /*Crossover ¢} Mutation QA2 38 */

Fig. 2.1 General Procedure for Genetic Algorithm
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(1) Reproduction(Selection)
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w2ty BA A4S AH-EE AjdEr) 284
5 g2 9 2] BAE @ FEo] gorz W
F MAdEAE IRZ o]o] o} t}-g Alde] 2
AlFe] #FAs]A "} o] Bal(Reproduction)¥y
o= Deterministic sampling, Remainder Stochastics
Sampling, Stochastics Sampling§°] Stk

(2) Crossover(z.2})

AY o] 48 FF A A4 F =
Alolel] ojH EA1-E A2 wBste] F 2] e}
HE g sl Zoj} o]FA oz {2 AA
9 Z¥o] A Al JehdA A E9 Ay
E ¥4 AAF e 98-S ¥ GAe EE
Structure %5l W3l Crossover® A -£3}=] ¢
32 Last = C_rate * Popsize

Point 2

X =001110101101 X =101010100110
Y=101011010110 Y =001111011101
Point1 (3} 3k) , Point 2(2%)) : Random Number

Point 1

A} o] 934 Lastitg9] StructureSell oijsle] 54
£ Ao} CrossoverE Al#3ir}.

(3) Mutation(Z<d®o])

E9ddo] d4kal= ZF Structured] WRE9 E
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Fig. 3.1 Vehicle Assignment Diagram.
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Fig. 3.2 Genetic Sectoring Heuristic

ot uAESE FA HF4E o] 83 Genetic
Sectoring W& o]83l wAES mAZe] 87
3 AEES Y= Fig. 329 o] AP At
a2)x 7pzke] nAEe] Q7] AHEe] AHE sy
T (BFFR) TAE 7IE2E 1660kg, BHE
7I1ELE 136 C/F o4l A&l st g
Ceiling Functiong 83l ste] AES A2
3}21# QA Atgkel] Overloadinge] -2 #&2 2}
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o] AP E A 5 =S fedih
Fig 32 oA Z}7e] 1AL BE FFHY AEES
€ 87% & ded A A vie} o] A
F & FF70 st SAHFA, 339 o)A AHE
ol W&A Ceiling Function ol <34 A £3}4)
Zct. ceiling Functiong F33% ¥+ =& zA7
A5 87 AEES Y2 HYANF A
F3h47t Bit g RISt E S Structured Fig.
335} zre] AAgch

Bit Size : 16

Ll ifolsfifolsfofu]sfufolsfofr]1]
1

Fig. 3.3 Data Coding for Genetic Calculation
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41 AEYY

E =FoA Ad whge F84E Bolr] 9
slo] Z+ dAE 2 GAE A4sl7] ¢’ Structure
Length ¥ A Bit$+t Table 413} %t} Age]
A AHE Al E 2 A Bels]atelA] Aoy
t AA 52N 25 94 79 AY 8§
HEen, X 71x9 AR AEF A 14

Aot F¥AE 22 o] ARt & Aol ¥
Azl AA JbFsd AEFE FASS #YE 2F
2 Ae2H FAE IR ¥ AF HTF
AES FAZ W AR HAH ANFE el £
Azel, ¥9E J1EeE ¥ Af HIY® AFY
o2 3 A A $4E Ure] § AFHE
kst 22 vHre] & Aol

Y 7Fsd Bits 72 ¥ ARl AA shsd A
1068 2442 FWsp] A Bit+EH  Ceiling
Programel] ¢j3i4] 2522 At ZA3jelct.

Table 4.1 Input Data Presentation for Case Study

T+ - oA 1 oA 2 oA 3 ol A 4 ol# 5 A 6
% AEF 1231 4300 5931 7623 5474 4200
3 5 A 67432.36 74000.26 89349.05 89349.05 83486.02 76139.01
39 4200.68 3402.43 3753.55 3753.55 3634.22 7981.05
Ha A 54.78 17.20 15.06 11.72 15.25 18.12
B 35 341 0.79 0.63 0.49 0.66 1.90
A 3{;}3 za 106 404 490 630 249 246
Bit 7 9 9 10 8 9
Structure Length 105 153 180 200 152 198
3 34 21 35 29 40 27 3

AA 274A & Fol =T} F& A dHeletelx, v
w2 ] 712 e AgE FOlEE ¥olv] 5t ¥
A, 89, I 24 283 AFES 2ALE A
3t Fo]l = E gelsiq

Table 4.19014 2z} AAE F AFFHE F 17
F71A = Auladol ¥ VHEFS e}l =
2aPe) A AFo2 A Aoz «A
18 Anshd, 934 289y F AFee 7000 A
ov 32U AL AAT F AEFE] BAH F
A 2 23 ol AMESel WA Ceiling
Functionell &J&] A|#3} A|QF & AESF+ 1231
7ol i ct.

JA AEY FAg Roe F AEFLE 35
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42 GA=| 4 Zot

AAE A M 5] AY A Y Fej2=
£ Table 429} 7t}

(1) <Al 19] AgAF : Fol =7} F2 AA A
224 2E A3eA A4 Maximum Bias 0.96
o] =28}x] 28224 termination condition &2
2 A g 10000070 structureE PA st 2E
Ao AgsHE AFFe FeEl2dgsld 5L
Hou oA e Felagdrg &3 =t

() A 29] ARA3} : 44 APL A7} Yoy
2 v We] Aoy XA} Maximum Bias
0960l =23}z 23224 termination condition
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slagslng $4aich

(3 <A 39 ARA} : aA A i s ot A

3, 41 A Al AAHI A featureo
bias7} APA el AAF 0968 =Foaxn Ao
Zasqdch 8 Al ALe== 2ol o)
A7 Felagsng ¢4 s

A FEFE VA AW Aol |, (@) <Al 49 ARAL : oA 32] FA AN FA
Table 42 Case Study Results
GA . . 53 3t
R R e e B revull Il ey, BaE=Fr
i e ol FA | A% ol FAY
1 21 67432 | 4220 1231 1 n(0.89) | 100000 14 25 14 29
2 n(0.89) | 100000 14 25
3 n(0.92) | 100000 14 25
4 n(0.95) | 100000 14 25
5 n(0.95) | 100000 14 25
2 35 74000 | 3402 4300 1 n(0.92) | 100000 15 40 16 4
2 n(0.92) | 100000 15 40
3 n(0.89) | 100000 15 40
4 y(0.96) 91202 16 41
5 n(0.93) | 100000 15 40
3 29 89349 | 3743 5931 1 n(0.87) | 100000 18 A4 19 37
2 y(0.96) 93400 18 34
3 n(0.91) | 100000 18 4
4 n(0.91) | 100000 18 34
5 y(0.96) 86000 18 33
4 40 89349 | 3743 7623 1 n(0.93) | 100000 19 43 19 46
2 n(0.86) | 100000 18 44
3 n(0.88) | 100000 18 4
4 n(0.88) | 100000 18 44
5 y(0.96) 97300 18 43
5 27 83486 | 3634 5474 1 n(0.94) | 100000 17 34 18 39
2 y(0.96) 96000 17 34
3 y(0.96) 89200 17 A
4 y(0.96) 89430 17 34
5 y(0.96) 93800 17 33
6 33 76139 | 7981 4200 1 n(0.82) | 100000 21 38 21 41
2 n(0.85) | 100000 21 38
3 y(0.96) 92300 20 37
4 y(0.96) 89800 20 37
5 y(0.96) 80500 20 A

|
|
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