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Abstract II. #3A+

Shortest path problems are among the most studied
network flow optimization problems, with interesting
applications in various fields. One such field is the route
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determination ser\('jice, where various kinds of shortest 2248 A7RgE gAY FYPMHNSS FAAD
path problems need to be solved in location-based service. A ol Ea]a S ¥ 5
Our research aim is to propose a route technique in T e Fel2H(heuristi® AT 2P0l e 4
real-time location-based service (LBS) environments A 2 3ol AFEHI QUUH7]. ¥ 1 & FGAHAZEY
: !
according to user's route preferences such as shortest, 2 93 AN BnYZSe &4 A5e HIL
fastest, easiest and so on.
Turn costs modeling and computation are A 8T8l
important procedures in route planning. We propose a
new cost modeling method for turn costs which are
traditionally attached to edges in a graph. Our proposed Approach T Afgorithms Properties Time
route determination technique also has an advantage that —— /D:ll;'n'::lr:::;m “’3{'::;‘)""
can provide service interoperability by implemenﬁ_ng algorithm linked list
XML web service for the OpenlS route determination Label S-heap binary heap O(inlogn)
service specification. setting S-bucket bucket O(m + 1Cmax)
F-hcap fibonacci heap O(nlogn +1mn)
Symmetric hi-directional oW/=)
1. }\‘1 % search
Lqucue queue O(mn)
Label L-deque deque Q(n2")
P - correcting | Topological topological O(mn)
Z fFuFEH2 8379 Zde AMH22 HA7]EA “ ordering graph \'iiiling ¢
MALBS) 7 F%E 22 ek fUAHA BAAN | i |5
LBS 7} 223 MulAg dag wE, 257 M s Heuristic [ Weighted A* parametrize o)
! search multiplicative factor
AANAHRE HE5 MHA2E AFLE AT FAE Radius hicrarchical scarch [o1())]
search
o] Bz 8ol MEHojok A F HE gE F i
E 1 HAYZ 2 g4 dnFE9 dsHln

A 2 ERFE AXNAE G5 2 Aulx AT
e 2E3E Qe Ao 27 Badtg,

=& AE OpenlS 9 “Route Determination
Service”9] EZFQIEFo|A3]1& W3, /Wy LBS &
RELY BT EE M BERY AMHl29 AL
T2 % A2 4nyFe AL
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aE G E =21 N A XA} E 2 T
A E =g Alo]9 o]W#A, e: NN, & Yerth
FULEE 5, EINE E3XE (HEN & ®7)%0

dukF o @ o= v & w: EX2R+ & 7R A =HEd,
S2gdAas 2718 F =3t Agoln, ALEA
ZAEgaua Az ue} HZAE,
ser) oA Hep7hA o) AZ(path) p & i = j o tis)
te)=s(eir1), i=1,...,k-1 O3 ¢ = ¢ 1 X ES] A|A2
p=er...e) 7t B BRE i < j ol diF] se)= tle) A
shitolafel o] EAEM  Abo]E(cycle)E EFFCE.
7429 dol(length)7t kY w, A& HA v {&

k
W(p)=Y wee,)
i=1
7b 2]

32. &3l {2 = (Line Digraphs)

ayz G o Wgte], g cjad= D = L(G)
ND)=EG) 1 AL 7HA™, A §

E(D)={ab:a, b e N(D),a 2] Al&3} b2 €& A}
& 7hzg (29 1).
Aol . Fojzl aYZ G(NgEe) o wisll ohg $4&
74AE 2@ E D(Np, Ep)& 2Z G o] tlg 4¥ o
A L@ (linear dual graph; 018} T LX) & ]l
a2 Z (line graph) 2} §ch6].

® G9 RE A ¢ol st Dol §= d: v

=d(e) ol 98 o8 = y7t Ak dE 4
o) = ¢ & WF3e AGAL 5 (bijective
function)®]ct. wekA], Np =d(Eg) °ltt.
2WE G oA He) = s 2 AR (e ¢)
of tisted Dol dlgEE =EE@=de) v
= d(e)) Atole] o]z g 7} EA Pt A7)A,
s(g) = v t(e) = vj olt}, Ep = us;.
Bl 8¢ wp:Ep >R

=
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172

3.3. 3] A& A (Turn Restrictions Problem)

A9 =29 oo #3H FAG @A f-
glo] EAg}. ol matRoA 5 H&az = 2}
Fo diZ1PE A FuFRY 425 ANE Ha
&7 8 ASEa ok wEka, A2 AAE 9§
HAAZ @A dnFe f-°, 9-", gAFA] Fo
g Aag HHPLE AFTYE 5 Aok Bri1].
Fola ;& oA (i, j) e EQ HFANE ZE 2YZ G
=(N,E), G 49 d&%d oA a=( j)ot b= kol ojsl
aolA b2 7be W dE (penalty) o (20) ©] EAjFcin
o, ey Ze Y 24E A

® 0,202 ¥F : FYE

ow=c0: FHFA

2o HAEANE Ay AT Ao,
=2gel Ao #4x=(dummy node)9}t o A
& F718te k= % (node expansion) WY I A
AFT MYPoldah=E o] &7 ol AT

= MY 22 dY =29 oL G A
e g3d oz G & YHE] d8 Be Yk
=9 o X7t FHHER YIRS Wol 4TFEE ©
ol glth.
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a9 2. 2= &4 (node expansion)
T 2RZE o8 Ay a2z AVE A B
W, 59 2YZ D 9 k= & |Np| £ Foiz 29z
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G 9 oA F |Eg| ¢ &en, D AlA oA & G
A ZA2dolrt 29 B2 F9 At

G 9 k=9 x4 (degree) & o] tisl Cauchy-Schwarz
RBE54E 7wteg A4 (upper estimation)& T8}

|Ep s|EG|§3ﬂ—7} g ¢ % A

xE 349 24, == &Y 2YZ G, 9 xEFE
Folzl 2YZ G o F xE AFUF © FriHER
INGel = SuaxING| 74 S19 A= G ol Y- oA
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714 IN| IE|
==83Y (G, Omax | N
(Ge) NG| 1+ 6—"‘2“—)|Ec|
Fdagz (D |Eg|
i ) G Orian | Ecl

E2 x=83Ys FdadTe I3 va
(Omax: = =9 HUA}F)

2 m=EdME FEIUT 7S ol &5t F2EA
A2 FYAT G714, Foi 2L G AAM F
d 2Rz Y4ste d ARE Fol7] A8t HolE
Hloj2o) w= HolBa PFeA) HolEg 45 A
BAE ol 83t 7Y 2YWEE )WY (binary heap)
4 Hels TFz2E olgatd AW AP F U=
T892, $4€ Dikstra %12 F(modified
Dijkstra’s algorithm)& o] 83l Z2 @& £33
oh4).

utehA, binary heap & A4 3t= © O(logN)ol &7
slo, woF gJolo] @ r=oA BEE xE7X =G 7}
Faod AA 875 e Ak O(N+E)logN)o] €t

£

I

34. AHE2L A3ko] WE A2 gAY

£ Ao Fd A ALEE HolHE IFZE=EAHR
H35)(KRIS)®) KRIS THE 2 x=(Node) © o|&3}
B A(Link) Blo] 82 F&8e doleu|o]2(DB)ol A%
&tod ALg-st AT
EE golBolE P A, AW BIAF
(linkNum), #d} 8 7] A x==o) th3 A R (adjNode)
2 718k M (geometry) Fol MFE dow, I H
olEL id, N ¥ FHXxE9 id(sn, tn), TEAE (dist),
= 8 % F(roadClass), 2t4=(laneCnt) B 71&H R Tl
A3 s] o} ek
7|14, A== dg HRE = AEA(d),
weote] mad A K (passinfo), 22 &
ool A3zt (angle)7t Aot
ole]gt =29 dlo]EiMo]2e] £7|ul(schema)E
3 Zo] vetd F Aot

DB = {Node, Link}
Node (id, linkNum, adjNode, geometry),
adjNode = (id, passinfo, angle),
0 < |adjNode | < 8, geometry={P | P; e R2}.
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Link (id, sn, tn, dist, roadClass, laneCnt, geometry),
geometry = {(P;...,P)| P e R, k>2}).

ArEATE Asste AEARSE AZE7 A9
OpenLS ol 4] A28l ADT (Abstract Data Type)2l %
2 8ol X3 elYQ RoutePlanType o] wE Au|x
AA 7 Ya s3]

Ao Az 1EE Z2EA
RoutePreference o < =lo] 1o, FA basic profile
4} full profile & YFoj 2},

A 7NEL

®  Basic profile
B Fastest : 20 g F3AZk(travel time)S
Hxzsle A2E A4
B Shortest : 429 g Az (travel time)E 3
23ate Z2E MY
®  Full profile
B Easiest : 20| g JH(Tumn) & L F3
dOEg Hagste ARE MY
®  Pedestrian : SR Z 0|8 W F& HEE
A
®  PublicTransportation : tl% L% & °]4% o

Fe A2E MY

AL&AE o 5 7HA] B HErE F 3
A €k Al £ kR &S 5
g e 9y
olgta 8w o] &A= NP-hard EAth.

o7]4, Fastest 7]&o WallAE LEER, EALE
=2, gRtIE Fo2 FEHE ZZFF(roadClass)}
ARFmE €T ofe): ofe)=c-A0<A<1, o ¥
it = E M3 AT
Shortest 7| &2 E2 A& (dist) & R} AL (wfe) =
cj), Easiest 7] agze] NFAE ARG E(angle)E
T dngEFe FHAN wE) = 6).

AZEY7NE TN ERY dFAFE 7IE22 3

rr

=]
Ad &

A& bicriterion shortest path problem

=0
R ey

t A%e 2= 3z € gFueY dolg Fx5
27 gigd B =8dA =932 gt
BAEFNNE el i
Fastest wle)=ci- A
(A=1/rm),0<A<1)
Shortest w(e) = ¢;
Easiest wle) = 6,

E 3 A2gds|Fd BE vEFS (1 FAEE)
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LT EYole AALEA, o]AA, FAA, FFHE =
o]7] $l&tel ztve] J2EE %7 }ell EJB(Enterprise Java
Beans) HEl& A, 78 &qen, 94 ¢ Ao
o 5Y4E AFEr] Hdtd Aulx QEHolAe
W3C 9] §] Muj= Feg Fdsto.

EJB A 2% IBM WebSphere 50 A1H ol Oracle 9i
DBMS ¢ %8 fAolA Mu2=& e 2Esh
E2dolHE xE 112245 7, ¥ 3 157,139 A A&
A7) FEU dd e =29 doleE FHste A
ekt aela, 29y AMu2E ol &3ty He 8F
2 ggo] digk 27]vkE OpenlS oA #AA8EL e
= &3hs

W e A ojeet @&
+dste] dgaialct.

&

3¢
A2 =

7bA] FH e

e ¢¢Y 8% PRE 7o @ dolg dqAx
- R 27 Aoy, FEAN] A
o 99 aXolde TAHE Fd 2UZE o8

S LI E=
- SHANS may, e dre] g% 4.
W Mul2=E feliMe we SFHALE BYse ¥
ake} WS Eats Aol upgAd Aot
a9 3 & A2EN AdE Zdeold Mu2E &
E5te] 7hAEE Aol

V. 28 4 ¥ #A

B =foMe /Ny LBS € AT FTEEA AT
& AT A2 Mu2g A 78U

Y =2 aFgolAe amatz2gelAle]l A Aok
A Fo AMPzdol e ERYAAA FE o™=
(dual graph)& o] &3t FA2EgAE T8t

£, FEE MulAE OpenlS ¢ EE3E JE T
o2& TF#ste] A& &84 (interoperability)& # € &}
o], 2ubE o] &% §] Au|22 FEE o] o]A4, &9
AA 2 2oy do] 5P4E AFY 5 AN

FF HAZE @A 4 AMuzo FYPPF IS
sk Alzwl 2 Al B@ A A2 HA
g 9% Felag slyged] @y A3t o]Fojzjer @
7ol o},
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