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Development of Destination Optimal Path Search Method
Using Multi-Criteria Decision Making Method and Modified
A-STAR Algorithm
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(Abstract)

In this paper, we propose a destination optimal route algorithm for providing route
finding service for the transportation handicapped by using the multi-criteria decision-making
technique and the modified A-STAR optimal route search algorithm. This is a method
to set the route to the destination centering on safety by replacing the distance cost
of the existing A-STAR optimal route search algorithm with the safety cost calculated
through AHP/TOPSIS analysis. To this end, 10 factors such as road damage, curb, and
road hole were first classified as poor road factors that hinder road driving, and then
pairwise comparison of AHP was analyzed and then defined as the weight of TOPSIS.
Afterwards, the degree of driving safety was quantified for a certain road section in
Busan through TOPSIS analysis, and the development of an optimal route search
algorithm for the transportation handicapped that replaces the distance cost with
safety in the finally modified A-STAR optimal route algorithm was completed.
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Table 1. poor road objects

Division | Main catgegory Detailed category
curb
Items that cannot
. road hole
be driven
stairway
gutter
manhole
Road | Inconvenience to
- damaged road
driving
braille block
road crack
partial ramp

Driving safety items

normal block




AU GESIE =2 H24H HoE

4, 778 A-STAR ¥1E|E

4.1 7|129¥ A-STAR 212IF

A-STAR €al2]52 Al =Rk A o
2 EE ko digh g JRE Hopshs o
SER QAEET} thmA] AR mEef AR
=5 29 A o] F ket gk Hd 4=
s T 5 Sle AR 2 duesew
Felay gk S daElss g 5 9
o ofefdl FEAE FEE ofd WAoR A
Fof=vel weh duh we] g g wold
A=W e, gkl A-SATR ¢are]
=9 link® 715X= Aol ofsf A=, 2
oA AEshe wEekRt A EHvd 24 @

A ovge A m2AE B 4
T2okof 3] AHP/TOPSIS 4S8 o]g&3s}o]
ARESHH2 3],

4.2 778 A-STAR ZIMZ=EM7IH HIQ

2 =RoA ARPRs YA ZEAT|HL
AHPS} TOPSISE $-83}] A-SATR ¥iE|&59
HlE APJoA FYERO] QbdAlS Rl
AN FAX A Y] FHHH]E-S HAYAF]
ARE HHHEE Flsl= JHolt), o H]
AFGS AHP/TOPSIS #418 E3 =2obAS+
skl 0~12 Aqelges AX & 4 &2
linko] E20PdeHS et o] A-STAR
A2]Eo] HES 0~12 AfshE okisgFos
AolelAA 44 A-SATR HHAREN dyz&
o] ¢HAJEt} o= AHPS} TOPSISE o]&3t ¢t
Aulg APYRPHS Astict

421 AHP &4
AHP= 'YAHAAS] Hi = WrPleo] o
ofw EHYAQl %, ©lE AlF(hierarchy)¥}s,
T8 addt I F8 Q1S ofF = AN 8lls
2 Hofjolal, olget 89lES A v]i(pairwise
comparison)E B3 S$AEE ARESl= 24 o
o, AHor T SASS ASHoR
Sote] 7F 49 FREE Hedowy X4
ek Aok 7IMeE BYT Sk e o
Z1EAE ] sholth. AHP= QAHEA R
A5 H43 1 &4 HEr ool tr]E 9
AAREAl] anpHos HgEo] AEAATL
olg] 7] e AAXHoR

fr

(ratio scale)® T=Zol= WPHS AR} AHP+=
1970Wt]  Pennsylvania University Wharton
School®] Thomas L. Saaty <=7} v] =559
F718A 9 dejSsaol WeE oAEAY] vlsE
= WS 18l ARl om, QI7ke] ARl A
Aot fARE F HORA ZAE Ak &
sl FxoFt 4+ Qlthe oA S5 FAAE
Aol iAo ASHow BEEI Qi
Saaty7} AIRFet AHP= ©]%A il
e oAbEY ool Al A4 A
jn

ﬂll

ol
ol

A olgsto] AAEE 840 VA EBe F8
=5 ket 180 582 & drke AHolA
FEARD 7k 289t 7S] AR
o e 7HIch AHP= <QIZto] QAEAA] =
H7F @A e e A e 28t
ARl 2etste] ANEE I, A+ 2yl ofghd

Ao BAE A8 0 thoo] A kA He
S gl
o AZ(hierarchy)d 129 44

o Ard Fawveightol 44
o eld Qw19 UHS uE



C7|ZOIAZY7 |83 4% A-STAR YD2ES 0183 243 AMYZ T

olgfel AHP= o ibadiie] =
Al o] digtel] dis AtiHinE Sl A
£ a4k, & =elkde 1070 ARl ofs 4
tfjB] i (pairwise comparison) AERANE o
ofxl AiE EHE FQ 59| AHE w7l

Table 2. AHP procedure

Step Description

Step 1 purpose definition

Step 2 Criteria/Attributes idenrification

Step 3 Alternatives selection

Step 4 hierarchy creation

Step 5 questionnaire design

Step 6 pairwise'compari§on m’d"[I‘iX generation
using Saaty's 9-point scale
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Table 3. Classified poor road surface objects

stepl | STEPII | stepl STEPII | stepl |STEPII

curb gutter partial

ramp

normal

road hole manhole block

not stairwa bad '} damaged normal

driven ¥ driving | block
braille
block
road
crack
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