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An Open Service-Oriented Architecture for LBS
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Abstract The architecture of location-based service should be developed to meet the need of SOA and Web services.
This paper proposes an open architecture of I.LBS based on services sharing, which composed of data tier, service tier
and application tier. The basic service and complex service in LBS is discussed and data visiting, analyzing and compu-
ting can all be visited as services by LBS applications. Services composition is proposed to model the complex service
and workflow, and then the service instance selection is implemented in the execution of process. In the end a prototype
system is given to validate the feasibility of the architecture.

Keywords Location-based service, Service sharing, Service composition, Service selection

EFBNEBRS WEAE LBSHARE.

1 3§
BF LB BIIR 55 (location based services, LBS) 238 % 2 ERARSH LBS FFHUER
Xt REH AR EG BENNSMEERS . XK LBS RS LBS FRERNE 1w, LIRS ERE

ZRmAPREaECERERGEERRS . LBSE® 2 4. FHE. R LBS FRFEREKESA TR A T L, &
FHFEDSHEEEGERMA WERTEL. BIE  HF0BEKNEER RS BRMAR.

TSRS FOER . 5 LB AR BEAR R LBS | ey

Herl, ) BR 55 891k 22 45 # (Service Oriented Architecture, 3‘ e Pinn
SOA)YFil Web [REH AT A LBS R REMBH THHE i T
R XRR RSB RO, B R a i, U &2 EfE
BEEBE RS X &2 LBS R FAATHE.

YREERN LBSMAF AN BEATERN, REREE
LBS pf A I8 TR FHE Bt 08 - Fupn F R RB LI —
FAEGRSW A ER . B E& KR, EHILE, Web RS
HET 2T LBS B a7 305, 24 Web IR 550 AT
AWK, LBS I F L T — S B A R %, X5 A 218
& XURRFITERANEERMZ—. HELFRK LBS R
Fb B—19 T LBS IR %8 % TiE T R AR K, R4
RN AT ST RIER —ERB TN RS ER,
B3R F Web R %240 & # AR (Web Services Composition, WSC) £
BENMRS . ERRSHOAEGRERTREIS. SLHFEITT
LBS Py EARE , HETRSMMSEHSHEARES LBS B
Pt RV BT A AR A SRS M1 RS LBS TR

*YER 973 HRIK BT E . R#E 5L T 2 A5 B F 6 MR & MM 7R 78 (2006CB701306) . #rst LR A, TEHR TR AR TG =M
HEERE:E B S EEASN, FERASRIEFRY SHFHR S AFRRFSEA ERESMITES, $5g SIWALR
BHE LB

-960

&



http://www.cqvip.com

BE 2 R LBS N A 2 B U8 S e s R B e, =
JE1%THE L POI(Point of Interesting, B 2B w5 ) 032 8 % I 5L
BHhE ETEBEEE SN EHXMESETRE. ARE,
i TR RS A R R TR R 2, AT B S B T
F bk 4 B DA 2 AP % ik 23 (R AR

k% B4t % LBS N AMIR % h— R 5 277 i b A
MR 55 2R UL AE R AR S A AR . 45 DA AR A5 B4R (50 R 1 T B
BT RS POl BEHSEA RS BARFELRSF
HET R MRS W IRS LR R P A LBS W FE
W, TR ERIR B R MR & A & LA IR 5 48 AR AL
LBS BARFMEH G WE RKR S, XFN XK S R
REM K. ERAERS SRS ZE 405 BET A
B BIEN & RS R R ESRTT E .

JIR 55 6] )2 B i T RS R B I R, AL S AR VB
IR LBS 5 AR ARG B X RSO WRAF R
WINF VLA BRI S ERRESNA RS .

3 ILBSHWRSESHREAS

3.1 LBSHEEXRIRS

RTrBAMENAZE, RS RSTERAE, 24
Web IR %80 A AT REUR RS H 4, I LS P & R W0 A
BHAE RN Web 5N . B—FH, BITEARTFE
Z b Web RF AT BB RUIARW A RAUR HARBFES
SEB . th AR BER BT R AEHY , IR 55 HIIE SR T AR R R R A
HFRMBERETEENRSAS .

AT LS AR B/ MNR S BOIRRZ B A R %), I Web
e EARSHE. LBS G #RkE U EEERS A E,
EAFEES B{E B R 5. Microsoft £ T Microsoft. NET
£ #E MapPoint, A] LA B 2 Microsoft i) Jp 23 B F R 4EH
HET ol DR AR5 B S0 B R R (b B A
IORE BEEBERS SEERBSNERBHERS %
LBS & % . ESRI # H 8 ArcWeb Services, & T OGC
(OpenGIS Consortium, FF (G B R HE 2O 45
AR  POL234) i I RIS 5 LBS MRS .

OGC ) OpenLS (OpenGIS Location Services, OpenGIS
(B ARS) BLEE 2 T B A0 B IR 45 38 of T MR AR 8
FIFAEpSL, OpenlS & LT LBS W A LIRS -

(DMK R % (Gateway Service) : $23E Xt £ 3l & 35 B &
O FE M OEMEE . Ehd AT LR GMLC(Gateway Mo-
bile Location Center, Bi GSM 1 UMTS & X)) 8% MPC(Mo-
bile Positioning Center, H ZE B ERXHREHMLSEN). XA
OMA(Open Mobile Alliance, JFit# shB685) 1y LIF(Location
Interoperability Forum, {ii & B # 4 i£15) # & 9 MLPW
(Mobile Location Protocol, 83 B MO EREMN F L5
LBS Ry F 2 [6] e 1 B

(2>t ik B f MR 55 (Directory Service) : 32 i 4E £k #) 3t i
B, st BRWBRTT RN  BIEEES, &R0
EREBEEIER S 22451 POL R 45, AL & BB sl fE
AE RS . RS ERTSEZAFAVE AP
REA LR YE B A RN OE, BT R ERBMAE,

(3) 3138 4TS IR 55 (Geocode Service) : 4, 45 #b 38 45 75 AR 55
M B RASAR Sy . 44— 4 B sk o R B4R
15,38 18] 22 25 B X R A B B B R OF [ B 40 s R A i —
AR, B LA — TR SRR H 4

D 000 http://www.cqvip.com]

BB KAl B B BUAR T BN O S PR RS

(D B 7 IR % (Route Service): Fj P35 ERIE S LK
OB —AHEERR . BEE REHERAFEFHR AR
H—&FAPBE, BNRES AN REERS A,

(5) 1 ] 7 B IR 55 ( Presentation Service) ; %} POI ##2.
AOI(Area of Interesting, B340 KO¥HE . 358 BB A # 45
RO, FF AT B ARG BB BA R RELARE
7 .

OpenLS XF IR 451 & M T 25 045 B R 55 X T2
OCREEZT KE4 LBS MAPHWEEFEERS. A
Microsoft, ESRI, iR 2 H B IR 45 75 sl 2 it i) LBS IR E 412
OpenLS & XX AR ORSF EBES, (TLLA X AER
FEpE LBS i EARS AN T —1 LBS ARG ®
MEMFEIRLE. HENENAZER BRER XK
B MG RME R CIRS WY R, R ERA, W R
LBS i 4R %5, LBS HridkEzsiafEg 8RS, FERITE.
R B BES, N — S TR R R e 2 800
5], 1% A S .

3.2 LBSHBREHSERERRE

LBSHRFHGEX A —4H LBS RFIER—ER
W5 BEFTAE  WERTHE, TLOENHE Web R5F
MERE RS, JIZE VL IIREE KK LBS R HRS. X LBS
MRS B A X ST R - (D IR & 4 A BRI, 2 X4
BIRENHBHBERFRF (DRSS EE, EHET
Be RS 0 AR SR IR S A A TR R A

R 5546 WA B BT BBt R R DL & MR RIE
&L, AT X Web i 55 4 & #4418 18 5 LA BPEL (Business
Process Execution Language for Web Services , Web R 45 1Y
W FEBPATIER BN Z#EZ 2 W3C 8 E R,
TR TIER. WSFL #l XLANG WMMEW ™8, & —FfE T
XML H FE XML S S BREEMPITIES . BRE®ET—
FRfR R B TARER T SRAT B R k45 BB AT
HiR ,# i BPEL $847 5%, 33X Bl iR 7T LA L BB S 04T .
Al BPEL & X Tk F Wi, Lhr L X T~ a A RS
HRAIEr Web R%.

Q
Invoke

[ ]

| Guevey B || Gt it |
]
Invoke
Route %
Invoke
i Presentati

Client Tnvoke ]

PortType

f

g
&
®

B2 —A LBSHARHERH

LBS MR AL AR “RAEEH AMNE?, “BR B
VMRS ZERRE 27, “ A RT AL BB R it B B RAT
27°% . AWRAH R TR LBS B4R 528, fnlal &
“RAFEEH AL E Y, TR AR KIS 5B % %
“MEET LB B ik B AR R 477 REEA AN

.« 97 o


http://www.cqvip.com

KRS BRI RS BB S M E RIS, A 2 7
Ao WIMENERNT . FAMERS REB RS LR
BB ARG AR 55 1T LUK H b bk (5 B B
B8, T IRATR LIRS 5 B RIS IR 5 J5 18 3 Mai L B A
Hi A &, RE AR ERS S GRS, RSt E
RAMFHBRAEERENHTEEFEEMEAFERER. TU
il BPEL XX —RBHTHIR , HLHE Web RE 1D
{5 — 2 0 1 26 R R R AU fth Web IR 45 %4, BPEL
WFRREGE L) WSDL & 5 #T#A , 5 MR F1E A — K
B5ss e R B A 8 B AE R 4 6 R 55 BV IR ik BPEL
R ek 5 R,

X F—4~ LBS R &4 & MR AT 82, i 52 A R T
BEMETRFESS S, ELEFNAY, BHE LA LIT6E
FIRSREANREE 1, REREEFEERS BEMRES
HEFERKER 7 T ARYEIC bR R 7 00 F-— 2R 20 0 SR
BTG H%#EE. REHEAERCTERERSFAGHES
B, B TR R SRk IR A LUE , BRI IR & 24
EWMBLERUBEFRNOEE, EFHUERENRSERS
MRS MRS RICE RS . AT — XY R 55 PC AL WL AR
53 SR A BT, 40 Velasco Juan Vi3t Web R
FHEREWLRFERT M a3 RS EHSKER
B Lee® R T — R0 3% 2 W5 1L 2 IR B9 DU B B35 . 4%
DG Fi 5 v 308 2k A D i LA % G B B ) 1 67 O R 55 25 11 SR
R T AR RS DI REUC ECAL ], 7 2 UG B ) 58 0 9
R FFRGHERARMRSE I HLARA GBI F
Wi, AMBEL LRI RBPHRSFRIET ST
ZICE XN, REA TS, i, AR H 2B EAR,
HARWARESEIE LS AR, LBS itz E{EE
R ANE RS M B B — E ST T R A HEAL I IR 55 . a0
M OGC B OpenLS $5t5 , X B R FI AR 55 1R ULH SRRE Rt R
AR AERED BB LB R (FRABLD THRER — AR5 X
BB TIRSFICE D%, LFr LBS RERFH S+, R
FUCECRTRT , T EME — & R, a0 B KA Bt B
o) IR S T SRS BE S B Web IRF1E MRS 45 2
BRSO BRS04 WA .

3.3 BEMIEMEER

Web IRFHEM S EBRE Web R RERWFH—1
EHES, i F§ UDDI (Universal Description, Discovery and
Integration, IR, R, B KA A RIRS . 7ELBS
R, LBS {5 B ¥R H R B RS WEMAE A .0, B—1
ARG HR B FFOEE, EMF VW AEREAENHREH
WSDL 344, X REIR S UK R 8 AL AIFREL, LBS B F7E S5
RO HMIR S KB WSDL 304, LBS{EZE %I H R
XFFAARS M RS A, EHIERBITEMRS.
3t Web RFAGRIEWEREN AR ROFIRS BE
LBS {5 BRI H R R A, R4 & LBS A,

EIBSEMFHEFEVERIAN, MABESHFH.
LBS R BREME-MEBRSE - HWRE, B XRS
WRLEPRRES £, BEABER—NER] AR ST
LBS fR% A%, LBS {5 B%HHFZXHP RENRE—15—
VilRl i —uh ARG IR R H %, B A TIRIM A B L 4E R LBS
R A IR &0 EE, 3¢ LBS RS RIRH#THE—HI2M. K
BN, XERERFBEEN LBSFERBRE RMEMEE
B EFW.

e 98

D 000 http://www.cqvip.com]

4 FRERXH

FETARBI BB, 456 BT | TRKER, £— R 5
CyberSIG Studio i IR % 8% B ST Bt IR L8 7w M AR
FHITEGR LBS RELR G, i 3 B, FEGFER P o 5L
FARRS &% A RS F & =84

(DF P48 FHL.PDA S8 g 2 v, LA BLRE 5 07 Nk
A WAP PR, 5 12 [ 8 % P @ Bk R A

(2)LBS R MR S5 a3 4L BLR F 2 48, 17 IR &5 P S R SR %5
BRI B RR K 5

(DIRF P& I BARIR 588 E AR5 25 5 BB E %
R %5 & AR &5 A8 AR R BE AR &5 R L. BOHE AR 55 2 A
RE LA 5 AR 4R M LBS BT iR IR 45 s 7615 B IR H SR AR S
FPEAT IR S W5 A s AR R R 55 S8R PO AR 55 » SE B R 4%
P55 5 S JIC R BE R A5 28 X R 95 344 8 BE TRt Ak 45 A 55 A

& ®

i e

.....

p B 2 ] EP vl
Wi i GMLCMPC! o UGS W0 AU 2 RIS 8 STy | 00 [
R : ; : ; ..

B3 Em RS LBS B AR R Mt

MRS EEH AT

PRS2 LS E BIRS b ¥, iRt = hfE
BIRE . AERREP RN S BT S 1 MY
WY 2 BB MIBUEE R % 28, i PO FI38 i B 304 S 3%,
#4 POL MG A SN A RAERS BB %T
OpenLS #LFE BIEW A 2 BEETH 1 WESARS . BuEY
H3BEBIRSEEE L OGC & L WMS(Web Mapping
Service) Bz DR EE AT By EST B BRE B RS . BIFE WA ¢
RESEERE S, U XML £EF IS HSRER.

@)L FEFEE LI P RA T E M OR AR
WHREE O, B Ao S0B LIF-MLP £: 1, 35358 Web JR &5
FTHE%. .08 2 LBS RS 2 R 8 3 &
Fi 7 i MSISDN &% IMSI 53R, R B 1 L BR , IR
FRZGEMERR.

ORERFEHFBRESH: NREFEHRRL,E—-TRS
WA RIAERERE , BOB IR & S A L IR & B L R A BT IR
%/ WSDL 3 ff. LBS R RS 275 b 25 R W) A 9 IR 55 3F
FRHL WSDL {4, %Y IR 45 8 AT IR 55 4 & 6, IR Mt 7R 4R
RE(EE.

(OERIRS 2% . B) BPEL B B, A RS S0%
THT RF BB ER, BTk 5556, 245 T BPEL ##
&R AT W BB AR R BPEL JiRE, LIERE

(F#4% 167


http://www.cqvip.com

RM(az) H# {{17,18},{2,16},{3,4},{5,13},{7,16}},RM
(as)R{{2,16},{3,14},{7,16}},RM(as) J {{20,21}, {5,
13},{8,11}},RM(as) K {},RM(as) K {{2,7},(3, 4},{7,

16}}. W AMETHFEEBEEREF R A (ar,a6,a5,a: 1 10
AR, X8 {2,7,16) XF R {3, 4} KR (5,13} XF R (8,
11} X5 { 17 18} X} 5220, 21 B A Bl Ay £ — 25 P, BROL RS
ﬁgﬁ%j‘] quunule} {u31u4}v{}v{u51ul3}v{usy
uzz} {} {usvuu} { } {uIOvuZ3} {}!{u12}9{}1{u14}v{u15}9
{Folarsua o (s {oms o {umsun 1 {1} o B HMIBEAR. (1,3,

— 2
2,0,2,2,0,2,1,2,0,1,0,1,1,0,2,0,1,2,0} , 2 =1 +
i 2 — 2 —_ 2 i 2 i 2 — 2
GD!, G=D!, =D G=f, Gt 0-D)

Q=D A=D1 @@= (0—=D? , A—D?
A S SR 4 B - S
— 2 — 2 —_— 2 — 2 — 2 — 2
O-D*, A=D' Q=D L 0D @17 0D

A oD O D ey (- D =31 40,8
A4 26 5 S 2 B A R ) 439
FrLAX B R={aras a5, a }Epjgﬁ'fnum%%&g"_‘/\ﬁ
(e SN
HRIE ASCHREMARBERNN EERETR O,
HEAREHBEARBL. 2FPES I EHE. 248
AR R 7 R HESFELIENARERRENY
4 BB EKFE «=0.05 FTE5EBEBRERMEFRIK 7 .

D 000 http://www.cqvip.com]

RERAREREEREEERRRERREHHEL TR
ATRE R B R, B AT REZ A IR R R e 4L
BYWA T REHLLEEE,

2 % X Wk

1 Pawlak Z. Rough Sets. International Journal of Information and
Computer Sciences, 1982, 11.341~356

2 Pawlak Z. Rough Sets: Theoretical Aspects of Reasoning about
Data. Kluwer Academic Publishers, Boston, London, Dor-
drecht, 1991

3  Pawlak Z, et al. Rough Sets. Communications of the ACM,
1995, 38(11):89~95

4 Blum A, Langley P. Selection of Relevant Feature and Examples
in Machine Learning. Artificial Intelligence, 1997,72.:245~271

5 Almuallim H, Dietterich T. Learning Boolean Concepts in the
Presence of Many Irrelevant Features. Artificial Intelligence,
1994, 69(1-2):279~305

6 Kira K, Rendell L. The Feature Selection Problem: Traditional
Methods and A New Algorithm. In:Proceedings of the Tenth Na-
tional Conference on Artificial Intelligence, Menlo Park, AAAI
Press/ The MIT Press, 1992. 129~134

7 Modrzejewski M. Feature Selection Using Rough Sets Theory.
In: Proceedings of the European Conference on Machine Learning,
Vienna, 1993. 213~226

8 Skowron A. The Discernibility Matrices and Functions in Infor-
mation Systems, Intelligent Decision Support-Handbook of Appli-
cations and Advances of Rough Sets Theory, Kluwer Academic
Publishers, Dordrecht, Boston, London, 1992, 331~363

9 RdS ETHRBRENZIHREREFERSKNA(Eie
3. R T K%¥,2002, 15~29

10 3k3xiE, % HEHER 5. b5 Bl R, 2001

11 ;R %, % BOBSEH. JLA B iR - 2002

(L#F 98 7D
#J7:Ax BPEL W&, 7ERRIR G40 BPEL 51 %447
FiRRRT, MRER— M RBR MRS E¥E T BPEL IR 55 48,
WHES B A ETERR BPEL 5% [i#17 BPEL Jif2, AH
RURR %5 2% 0 MR R AT 2 A0 4% BPEL #i%2 ID, BPEL ¥R3Cf4
2 e etk R WSDL U458, B—4 XML XX,

()RR FIBENR %5 %% - BEAR 55 AT WRAL IR 55 B B A2 17
RE FIr & Fr =BG SRR  REFEL, i LBS i
FRIIG 35 28 B0 AR 55 1 B R LR 95 IO AR %5 TR B (QoSH R B
RERIAR 5528 ST VAR SE B R o o 58 B0 BE R 5 4 R K R
AR S HPITRE N IELEEZEFT. BB R S EAR MR
Fin.

ERFERARSH, WX AR LBS i AR, 7E LBS WA
% 55 2 R B AL BN R 4, T RE AR SRIEA XT AR %5 F & 1 AR %5
VARSI B MRS T R SRR AR AR 55 AT AT R BL A R B9
BB AL T IR S, X R S AR 55 R A B AR AR 5 2%
XA R NPT . XRE—JTEE R TR
W, AT EHR AR T R RGTT R R G HERPGE Y

HFIFE £ LBS A TRX S EBEEAF A R mMKE

SR 4 KR53 L 2R GEA B 4% 52 38 A0 Bk SR 2 [ 3048 O B
J1,Web REEDFTEXHHESFEMBEFTIX, YIS
Web it 45 B2 PPl {5, HEATHOHE 208, 3 LBS A S =7 8K
LA Web i 55107 R AL B T REFHBEEHENE
ZetE, AT SCBBUE I RS . R, 78 LBS A B 3 A i
fr BRI E AR WL, & B E A& O B0k
Web |REWIEAD T REF KKK . ASCHLERIEH, &

BS B R GE R 8 BB DI AT Ab B THEE I R %
FEEBGER RS HE SRR KR 52 8H
TEHIIRSS . M & 200 LBS [ A 8R4 vy ] B0 A 45 8¢
0, RAMRGFHIFEYE. BREFERFFRRS T RSREM
RABR S5, TR AL A R GEX TR %5 W E SRR » SRR R AR %5 %F
F RS M &R B g A5, X AR 5518 IR A =4
BBERAEA SR BRI IR B8 F R s CUR 55 =™
WITEL I 32 BRAR 551 QoS X IR %5 47 T 3%, AT
RWIE T, B F RS RS RB R AR ERIITHORE, 4
— RS IR, & FUR % i) PR Sh A D e B — 2
TR R

2 £ X W

1 EHBR, TH A Web REBLXEER - BIRGR. B
24%,2004,15(3)

2  Tosic V, Mennie D, Pagurek B. On Dynamic Service Composi-
tion and Its Applicability to E-Business Software Systems.
WOOBS’01 (Workshop on Object-Oriented Business Solutions) ,
Budapest ,2001

3 0OGC. OpenGIS Location Services (OpenLS): Core Services. ht-
tp: //portal. opengeospatial. org

4 OMA. http://www. openmobilealliance. com/tech/affiliates/lif/
lifindex. html

5 B, AHLE.HE.F SAGESMEERSRSEA. BEFF
FHARKFFER,2005,27(2)

6 THER.FEMW,E ﬂfﬁ % —FIRE MESSELRAEE R
HRA. a2

7  Velasco Juan R, Castlllo Serglo F. Mobile agents for web service
composition. Lecture Notes in Computer Science, 2003

8 Lee J. Matching algorithms for composing business process solu-
tions with web services. Lecture Notes in Computer Science, 2003

9 Kim J-C, Heo T-W, et al. Ubiquitous Location Based Service.
In: Proceedings of the 8th International. IEEE Conference on In-
telligent Transportation Systems, Vienna, 2005

« 167 -


http://www.cqvip.com

