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Genetic Algorithm Application for
Dial-A -Ride Problem with Time Windows

Do-Hvoung Kim . Jae-Yecong Shin

Abstract

Pickup and delivery problem is one of the staple decision making. Usually, we call

Al of these problem wodels as Vehicle Routing and Scheduling Problem(VRSP). This
paper deal with  the Dial-A-Ride Problem(DARP) with Time Windows. DARP is one
of well known case of VRSP

There has beern o considerable amount of rescarch into DARP, but this arca has a
few actual implementation. 1t's reason may be most of DARP is NP(Non-Poly nomial)
complete problem. Therefore, nearly all most of DARP algorithm is developed with a
heuristic search techniques.

This paper use the Genetic Algorithm(GA) to find optimal  solution or close
optimal within prefer solving time. It can be a new robust alternative to the
conventional heuristic approaches for optimization problems. DARP model is converted
to Traveling Salesman Problem(TSP) with Time Windows for brevity. And then, we
are going to developing the Genetic Algorithm for DARP(GADARP).

As a result of comparative analysis by using approaching problems, this algorithm
does not guarantee the optimal solution. But, it can provide a better solution compared

with  the approximate solution by heuristic search algorithm.
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A (Parameters)
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7. 2381 (TWDARP)

Min 7 — ,211)“ Xy, + ﬁl ZID,-)XI-] + IﬁjﬂD,gnHXI.g,,H .

-

S.T IR 2
ZIX,J + X, 001 = 1 (where i=n+1,-,2n) "y
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Z[ ,/\7 n+; = 0 ()

Xyowwey = 0 7
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if X, =1 then T, + D;; < T; dy
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2.2 GADARP 7

il da2Fe NA(String) 24 EHHE B8zt obd AW (Population) 0.8 EH
Y= 549 slo el st g e ol3d e wer wEA )
(Generation) XA TGN ML TS FAHE wo] o)A YA & AFSo) &
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PSEUDO CODE for Genetic Algorithm

startig GA

poo0r 2 el ) Aok
mitpopulation POy 27 Aol digt 7hs F58) 31TE Random generation,
cvalnate Plus om0l el der wyoh dish Fiess &8 H7b
While not done do At (generation) 9} Fitness 502 $& 233 2| =2 sk}
oo el gk Al St
PO selectparents Plr 1 v By s o
crossover Prio: A gl g gl o gk g
mutate PO, ol thg E Aol
cvnluate P08 Fnel guk mpel iel Fitness B& At
DO survive PO SRARN GRS SEl, Ao 2
o

end GA
4310 Newsgroup FAQD comp.atgenetic, ai- fag/genetic/part2, 1995.6.25 Issuer 3.2

({11 what's a Genetic Algorithm{GA)?)

TON

wovrie) glel ARMeE AAe] 4% ghg ol8sled mdahe RS Hata o
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1912 2 ehe] AAle] oig sEde Ede ol

string point T1 T2 T3 T4 Tm-3Tm-2Tm-1 Tm
structure X [ X [ x| x| ....... [ x [ x [ x| x]
le—— 2 2z wa stoz xz soizs
e US 1FE maxl e H5 ot Hol

R UERTT RN BT LIl e




SEARE 7F23 Dial-A-Ride &40 o)k §4 siwie] 24 283

ST} el wol WeIERE S wkm AgtelA Ea faSe] el vo

PR Aeld oM g Amel A Atet A g AREe] 540 e byo Folw

x].g},}: 2l

= oAlo) frd dbmelgel v)E glele)d)

PSEUDO CODE for Genetic Algorithm
starting (A

Lo ] el ) gk
inttpopulation Pp); 71 Aol tgk 7h F3al 39S Random generation.
evaluate Py 27 Sus) Fgok 2o o) Fitness 4 & 3ot
While not dene do el (generation) 9F Fitness 50,52 U R2UE A sy
[ R PO R = A S
PO s selectparents Poo1: H-RAE B i) A
crossover P el A Eo] aigh oy
mutate P '7H Yivoll thak 3 Aol
evaluate Preor 28 Fne] 4ok l il Fitness ab-g 37}
Pl survive PUOT SR HEMAKIARSH) SE) 4o R

do

end GAL
R Newsgroup FAQ: comp.atgenetic, al-fag/genetic/part2, 1995.6.25 Issue: 3.2
QLT what's a Genetic Algorithm(GAY)

OVAE P, = (T1, T2, T3, - Am=2,Tm—=1, Tm) ¢} o] FAgt} o}y o]

(29221 el Adel uie ~EYS gae Aoy,

string point T1 T2 T3 Tm-3Tm-2Tm-1 Tm
structurefox]x]x] ....... I X I x [ x]x]
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<E 3-5> mAe) F7} 109 oA et AT Ha

N N Al F Az 5
A | Hdigk Hagt (B9l : 2) HAS | o (APD)% | WA | Ao
10-1 1282 1242 63.4 1242 1.06 200 200
10-2 968 954 61.8 950 0.74 200 200
10-3 1094 958 63.6 958 7.20 200 200
10-4 1058 916 65.4 916 3.86 200 200
10-5 1096 1002 63.2 1002 3.01 200 200
10-6 1260 1180 64.1 1180 2.20 200 200
| 10-7 1190 1130 62.9 1108 0.29 200 200
10-8 F 1460 64.8 1460 — 200 200
10-9 996 942 64.6 942 1.27 200 200
10-10 1206 1032 61.9 1032 5.11 200 200

F = =RAZRA LGS sEe12] 23 )8 2L 7 20]o) (infeasible solution)

=
— £ ERANYALE WFeA) 29 42 2o ol

<& 3-7> 2 F7} 202 A ulE A Ha

Al 8 AlZ -

| Haw | ase s A | o aarose | AR+ | s
20-1 2110 1992 169.2 2254 341 200 200
20-2 2300 2164 166.4 2362 2.59 200 200

| 20-3 1570 1490 163.8 1768 3.62 200 200
20-4 1628 1582 166.2 1874 1.21 200 200
20-5 1956 1856 167.6 2082 3.60 200 200
20-6 1450 1390 165.6 1672 3.08 200 200
20-7 1850 1738 163.2 2012 442 200 200
20-8 1394 1354 165.6 1518 1.24 200 200
20-9 1536 1438 169.0 1530 3.20 200 200
20-10 1880 1748 177.0 2038 2.54 200 200

<HE3-9> 1A 7} 309 AA] W A Ha

. . AP 7 A7k 2-opt Z AL
AA | Hdigt | 343 (&9l 1 =) a8 N7 g (APD)%
30-1 3184 3092 405.4 3444 28.2 1.06
30-2 2908 2678 405.8 3172 246 451
30-3 2938 2750 394.3 3336 276 4.08
30-4 3830 3740 411.0 4030 33.1 1.17
30-5 3456 3222 490.3 3770 20.9 1.85
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