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Design and Implementation of Mobile Web Map Service
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Abstract

Recently, many WMS(Web Map Services) and POI(Point of Inferest) services come to be in senvice on the Internet using Web
GiXGeographic Information System) as Information Technology and computer H/W are evolved faster in s speed, network
bandwidth and features. The Web GIS is, however, limited and consirained on the specification of its system configuration, the
senvice class provided and the presentation methodology of a map. As the mobile Intemef becomes popular in moblle service,
Web GIS service on mobile environment s strongly required and to be provided by location based WMS(Web Map Service) on a
mobile client such as PDA with location information of the user.

In this poper, we made an effort fo design and implement a GIS computing environment by thin client for moblle web map
service.  For implementing the thin client GIS computing envionment, we were using NGII's(National Geographic  Information
Institute’s) DXF map, representing the map by SVG(Scalable Vector Graphics) recommended by OGC(OpenGis Consortium), and
adapting standard XML web sewvice to provide the thin client GIS service on PDA by applying the location information of the
user in realfime  with GPS on mobile environment.
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Message Format

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope
xmins:xsi="http:/ /www.w3.0rg/ 2001/ XMLSchema-inst
ance"
xmins:xsd="http:/ /www.w3.0rg/2001/XMLSchema"
xmlns:soap="http:/ /schemas.xmlsoap.org/soap/envelo
m /V|>
<soap:Body>
<StartService xmins="http://tempuri.org/">
<IM_x>double</TM_x>
<TM_y>double</TM_y>
<POIMsg>string</POIMsg>
</StartService>
</soap:Body>
</soap:Envelope>

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope
xmins:xsi="http:/ /www.w3.org/ 2001/ XMLSchema-inst
ance"
xmins:xsd="http:/ /www.w3.org/2001 / XMLSchema"
xmins:soap="http:/ / schemas.xmisoap.org/soap/envelo
pe/"™>
<soap:Body>
<StartServiceResponse xmins="http:/ /tempuri.org/">
<StartServiceResult>
<FileBinary>base64Binary</FileBinary>
</StartServiceResult>
</StartServiceResponse>
</soap:Body>
</soap:Envelope>

2005. 10.



oullg 98t HAS Melao MX ¢ P

2Tmsaa 55
VRN B

e Ay

gua B Monsze Port;
- Baud rate: -
N R L S840
Parity: None -
7|
#3234 287 Data bits:
=y et Stop bits:
Use File
—8___BER__
07 04 2P 24 13071 20 28 05 31
Latitude 35.955875 ®
Longitads | 126.9524868 E
Bearisg 25.68 apood 818
Altidude 54.30 278 21116
Valid position fox 20048611
et WMSCa Bt - Bij~| | robesh Cone

(a) GPS Agent &}H (b) GPS AX 3l
(g 11) E2}0[ME ARZA} 2lE{m|o[A

11 bE GPS F21719te] Algd UAHF|AE
ARE7) % depee g¥spHelnh

AW E Zalo|dE] Q3o base64Binary &
Aoz AAE AHFHr] Wi SToldEE
o] AR E Wolr tIYslojol itk

a8 122 Ao 93] =" E ATHE UE
e o] dARAE Zeo]JEX Memory Str-
eam O 2 o} FileStreamS ©]-83}a] byte ©¢
Z Yzdg dge 29 139 2o

a9 125 AMulAa9 4y Hoez 1Yy 14
ayx a9 ® SVG AEE View Agentd] Hof
2 S35 BelZ shgolnh WEue Axol
Bg ZOOM, Pamningg AT & JE =72

artService - Microsolt Internet Explorer

D By Wi I 830 & &
4 <t vevtiors*t O encodingstaita® g
ia g i ot st DN AN Seiaes®
55 15 o, : ¢ i >
h oyt
Hikhi
9 «
NCJ1
YL
dntgL
Jgz o)
c N MEN
#jtigh
MyAth
LTENZ MW ost i e
Mel3uksLTEu!
) i) AEEAEET

(3% 12) ¥ Mela SHEHOAX|

(a) View Agent &35t (b) sliiet URL 22193 &nt

(O3 14) MulA Et

TR E3 AR A HXE EASHH
A 3zd INY HGXE A EfZdch
Y7L SVG A=A AHeAte] 9AE Y
ehle dedES SHYRE MASI Fold
Repaint() 342 3&3ld $33lt}

I3 14 b SVGA R Hox= POL F9
#4 URLC] & 7 SoERZ UAd B
FeAE Sa) BEHRE B F S Uk

4.2 WMS MH A|AH

WMS A= Windows 2000 AHiolA] A
W& IIS 5.08 NET Farmawork7]%te] Visual

VE’!WMWWWWNDMWWW « %
LB RIEIS Wi o MAG TR E ORI 90 BRI e P ek

o ;i ¥y
H ]
3 3
i « 00,0000y :
] b 00 00.00)
2 @ (00 00,007 3
18 @ 00.00.00 ;
] @ 00,00.00) ¢
4 @ 000000 {
2 bt 00,0000
z Q 00,00,00;
EINR ) 762 167015143 ind
051 0% 129093 1,3 B12@ 38434143
178 324 767 £S5 ma 25745 %05 984
DETAH QT =TT SERATE 06679043 1.49 .
S106 (14378 2.05 - % 5.2 246 205
43083% 05Tl 45254 16-3810.74
0505 15018 266 55 - 43420143
20827 Li22e 0ol =3 141,42 15
0841821824910, 043530087
€3706055071 0,13 84 213-118
221321 0473 §306406 045
077 505005 5080 B1E38 T
2031 35435 10.37 761458 & 77
172307 24 14 1851 1 59-1550
11,57 -24,75 19,65 -1
" Dk
-
E
g %
Ed
E
@
Fil
& &
& 3
“ Tont-welghti <int
& Yonl weight > hext
% ont-waigh; ety
] Tort-weight Gunt> i
@ Tont-weight b 2 <nen
] 87
£

(a8 13) =< = SEHAR|

32 ol HE3ts) (63 53)

105



BHiUE % HAE Hujac) MH 2 PH

?xml version = "1.0" encoding = "UTF-8'?>
<DXF><LAYER name="1111" rgb="00,00,00">
<LWPOLYLINE coord="19521.66 26971.6, 19519.28 269710
19517.25 26972.25, 195150 2697324, 1951397 26973.71
19511.5 26974.72, />
<LWPOLYLINE coord="18%4651 2720595, 18947.97 272054,
19517.25 26972.25" />
FE

<DXF>

(38 156) DXFuiel XMLEE mjelel #25c

Studio .NET EF& ARE35}e] Visual C# T2
AE Z ASP NET 9Au2g F33gch

AlzEel ALgEE IR E SEAYARY
9] ¥F ¥4?l DXF ZYE 1:500008 ALE
o]-&313.2™ POI= RDBMSO| AAE 0] Aux
83A AREAARA A ¥ x=720m, y=800m
Yol ouAES wag

DXF Parser$} XML Generator’} AM&-3he
dolelo]2E wWRE]7|uke] HFAAHE A}
$3o] M2l S29 A5L B

DXF#} 9] Parsinge =@z 2)dlgo
o QFo] Qg ) XMLE 3 A3 =1

m_x,[ ™Y
'

5 UR Bt PR (0w Shede 75, Al G or Bossr WEL 509 ok e 6 4%

FO|UETF 84T AXNARIL 718 HH
T AL AT Ml Fa

2A 4L BF AT =E& oA Parsings}

TRt

AEE sk AgolA geoldE 24

T AAIM A ¥ o] 2 HAEES FEE

shcHl DXFRYS XMLE #8d ZAgbolA
"LWPOLYLINE" dzjdee] &4 Ax

“coord” 9] valueZ} 1@ 153} £ & 71AH,
o] 4+ WY ¢ugEe 18 169 2tk
39 172 AHe PAMul2E AFsr] 9
WSDLEX gIMu| 2o Agste Qe H o)~
g} ol dig wifEsE At wA)A] uiel
Joll g Aoz A=A
5. Au)2 54
2 =RdME d9HEYY AxE o)&dd
Al Mulx g oz ARRRY Al $)x]o
A 93 HAE MulA ALA Qlo] olFd w}
g gAa% £ gle AR AH2E FHEI.

iD|eal BE Gltasioc | Aphiyrgy oun e BRa o

Read Element N

Flag_Y=Tru
3
Read fair of
r» Coordinates |e—
&9 Flag_X=Tru| Yes ?
° Fiag_X & Flag_Y

==True

AL Yes

o
vY-TM_Y|<800

<
)
3
S
g
I
“8

G

ast Elemerit
Flag X=False Flag_Y=False
l Yes

If Last If Last
Cordinate

(28 16) RENE g dn2|H

&

e nczd‘ng,:‘un;s‘%

xmlsozp,org/wsd L xmisoap.org/wsdl/sosp/

\/nto/” S
{-tp / Aempur.org/

htip://schemas, xmisoap,
htip:/Aempurn, org/>
{ypes>

Bwwwomnew

Nk
sielement pame="StatServceResponse™
i <s'complexType>
I {(sisequence>
omplex Type>

«/sieiement>

SsicomplexType same=BinarySenvce”
i <(s:sequence>

</sicomplexTypsy

{/s:schema>

ro< StanSenviceSoapln>
<{patt same=parameters” alement="s0:StartSenvice />

Elpsensna] i

PIVER 4 Bt to ki) SR Aoagiaibe S W

a3 17) #Me|l2~ WSDL

106

2005. 10.



euigg 98 Bx

ol
A

Molag] A & 78

3 900
& 800 e
= 700 75.154_
7 50 —a
415
wp 400 38—
o 300
= 200
<l 100
= o . . .
% S & 0 0 &
EICC SR
S N S o S o
$ o & F AV R
RSO (s m)
(a) AMd|A MRA F7|(Tr)

@ 350
2 287
g 300 =
n 250 213
R 200 181
m 152
150 430 /
T w_—
S 100
50
= . .
al [V}
S S S S
N L
S S S S S
N I S A

&2 g {m«m)

(b) &zt cole] Z7K(S)

(3 18) MMEl x|zof gy e 24

uets ZgtoldES Aul2 FHE AHIA
Az Azl Ayl FHS BAE /AL
o =3 Mula Ao F7U ol A
9 A$A| 7 2 FFE vk

Az EAL A3 AT Hrt AFE AR
712 Yelle Ax9 i35 ol me} 44
He ARAE9 dHolg Z7|(S) B AHIZ A
ZAIZHT), AHl29] A8A F7(MHE AT
gom Mulxe HrgAEE 3 HA &
3km/he £52 H8sle GPS EI1E o} R
A2 802.11b 11Mbps FA0|A HAESIYTH

Au)x Aol 93] Y Ax HlojEe =
7199 Aula APAHDLS Axd EIEe
oBAES Fo} vigsk=d], o A AAY
Ao wa 24 2 F Ao 434 =28
FAoz uxzd g Arisol 938 A¥=
oz 20N RS ARt 4 (1), 4
Q) ol&3le] Mulx 94S P HA 2
7} Save, TaveZ ¥l 3}3ich

5
A

N fo fir

2

1

N
E(SMap +SP01)1'
i=1

Sa,ve - N (1)
N
Z( TServer + TMS‘G Trans + Taient)i
_i=1
Tave - N (2)
Az deolg9 A7I(S)e FNREE AT A

Tdlo]g2] =7)(Smap)9} POl A& Uell=
dlolgje] Z7)(SPODE AARE™ AH|2 A 24|
D)L ABdA ATE NSl 28HE
AlZH(TServer)@ EAIAEoA tlolHE %3}
=y AQ25%E AZHTMSGTrans), 18|32 2}
o] EdA AEHJEE Viewingdl=t] 4485
£ AIZKTClient)ol) 23} 278 dch

HAE ZA¥e O3 18 aolxjs} o] Ax9
A7)7} Z74e) we)l ¥3Ee FHAETT Hol
Aula AeAF7% vlgdsld F/18E Holn
Aot =3 AAEE Az ey A7IS)E
a9 18 bojl BE AP WlwE 22 A7)l
' ANGE LBAE $o 22 Wt glof Hl
1A FZe ZF7MeE Hola Yoy x| =7
7} AABRA thh B ¥iElE Holn itk

AeH7tNA AFS Ao Ax Z7]9 o
3 AAE 2n A=y "oy AVNS)E 7IE

}
@
1
3
S
S

9
8
3
E 25000 23900
o m/
R’ 20000 +
= o
& 15000
12

W -
<1 10000 190
=
x
w 5000
w o .

111 130 152 181 213 287

23 GIOIE 322! S (kbyte)

~~
&
o

19> Zt diojed 27|(S)oll e HARKT)

sk olEYl HESlE| (6 53)

107



28ig 98 BAE Mulag) 4 2 23

150
140

—
[
<

120 1= 1128 13T 145 .4
110
100
I ALl
O\

&
Ny N & o
D - PN
N &9 gtF(mm)

TAIZ &S¢0 HEHB(P)

«©
<

(3% 20) Xze| etHol g XH2H|IS

L8 HF Az A ARKDE HQ)F A&
o 19 199 2& ABE AU
Tp 1
P= T — X (Saue mx loCost) (3)

A3 Az dloje] A7t AXE 1o

5= FAAEY] Afulgo] Frista HE
AZE E=3 AdEn 2y 2uld A e
dole Azld] La8e ARG dolg A%
7 Mula QAT @2 Myl Hlgd 7}
A& T ok b Mul2 Azl AaF
AHS eI YA Y ARKTp)E AA
T MulA ARA F7(Trel A48 Aatso)
E](Save)2] 100Kbyte Y9 H]E&S 100]&ta
7483t A3)E B3l AHW8@)e] gk B4
& Fistd 1 209 2 éﬂri AUt

a9 209 Xx9 =7 wE 1A B
A2 W &@)E vgeg 19 219} 2ol Han
gl 285 AY Ax ¥ 72078008 2A
A3, 29 wWE viewboxe] =7 360*400L
ARsIR e 98 MHIAE A AHEA ©)
ol 2 S840 MUl Qe AHS AF
=g

ot FlF ofx °¥3- = > }‘>

6.4 &
£ wRodE, FEAYFRAN AT

[ResultMap]
Map Update Request Lin

ViewBox

360 x 400

—

e —7?0»\ \

(38 21 MA Xz F0)9F FafA

DXF A A %] SVG M/ S 83, Al
£79] @40 93] SVG A& @ tjekst POI A

g Mul=E & 4 YT Bl GISS} SOAPS
283 M Aejslo|2E HASA. ole}
A ol Enld $7oA PDAC) GPS 4l7]
RES Agae] 5P AN AXNPRE s
o2 A8A AE 7Y R2ARel POIE AF
e BuldS A% YAE Mul2E AAsla 7
A3t =3, ZulY PDA TdvlojA] wE 7
SVGe] EAEL o]&3}e], 3 Mo AMujA 23O
2 93 4994 AXE JVed =ald GIS
AMBl2 e ARBEIAT, HEHES 5 A
A9 XEHA WH FEE POIRR AF
S A8 Zud So|JE Ax"S F
B3k |

B =RdA Adste pEd AlzEldAs,
R g AEFH o) AE o] &3 FelolAE/AH
zdo] LBS7F #Ast A ke AsoiA,
XML §§Au]2:o] WSDLE o]83te] Al2d <l
o]y wAlA] A Aoy, SOAPS
B3l Mul2E AFs7] qEo olr)F9 Al
2T Mul2rt 7RsE AoE Algdd.
T3, xe Fd ¥2o] wWEV|uY SVGE

108

2005. 10.



sullg 93t RS

Melx2 HA B 7

olg3la] 13]9] AMulx 93oz B HHEE
olF ZTOIAENA AT S F UOBE, o]
o] AEgd WIS F3 FIAE mapping
713 SVG &4 ARE ol&d AHlE QoS
(Quality of Service) AEE HWIHL HE{2]9]
LBS Al&" A wj¢ #8688 A= 7o
t}. 39, Zuld GISE 753 AoA, &
GIS £54& o834 ¥a AF3E FAAE
E o]83le GISE F=3Fo=ZH Wi HhAL
St MEAE AFY F JoBZE, ALEHTF
Z vley AIZHS ZF & 4 3 A2EHY &
Zo] o|&d ZoF Al Hrh

Frolle, 2ok FE MEIAE Hlg)o, GIS
o] BF <" o)2e} HAA] B AYste
A7¢, 2 GISAIZH#HY] Aoy FF #
Holl &g A7} g7

Farid

(1] g4, A3, T3, “Ueul GISYA}
$EA, FFARAI dole wolx @
T AT A 18 1% ppdl-52, 2002. 3

2] HEE <], “IA7SHAHIALBS) Ve R
3} B3, 32ELEHA AREA VOL.
20 NO.4, pp25 ~ 37, 2003. 4

[3] Tarig Rahim Soomro, Kougen Zheng,
Yunhe Pan, "Html and Multimedia Web
GIS”, Third International Conference on
Computational Intelligence and Multim-
edia Applications, pp 371, 1999. 9

[4] Xuefeng Li, Shengru Tu, Jay J. Ratcliff,
“Web-Based Distribution of GIS Met-
ropolitan Maps”, Fifth International Con-
ference on Information Visualisation (IV’01),
pp 0419, 2001. 7

[5] Wawthorn, R. Stuart and Engen, "David.
Using the WWW for Spatial System

Deployment”, Proceeding of GIS Con-

ference. pp53 ~ 59, 1997

[6] Zhong-Ren Peng, “An Assessment of
Development of Internet GIS”, URISA,
1997

[7] Peng, Zhong-ren and Douglas, D. Nebert,
“An Internet-Based GIS Data Access
System”, Journal of Urban and Regional
Information System Association, pp.32 "
37, 1997

[8] Jose Costa-Requena, Inmaculada Espigares,
“Consistent LBS Solution in Next
Generations of Mobile Internet”, 9th
International Conference on Parallel and
Distributed Systems, pp 637 2002. 10

[9] OpenGIS Consortium Inc., “OpenGIS
Location Service Core Services” http:/fwww.
opengeospatial.org

[10] OpenGIS Consortium, “OpenGIS Web
Map Servicel.3 Specification”, http://www.
opengeospatial.org

[11] oFd7F, “2)718F AH](LBS: Location
Based Service) 7|& 3 2 Aw», =
AR 2)83]x), VOL.08 NO.06 pp.000
4 "~ 0006, 2001. 11

[12] Kirsi Virrantaus, Henry Tirri, “"Developing
GIS-Supported Location-Based Services”,
Second International Conference on Web
Information Systems Engineering (WISE’01)
Volume 2, pp 66, 2001. 12

[13] OpenGIS Consortium, “OpenGIS Geogr-
aphy Markup Language Implementation
Specification”, http://www.opengeospatial.org/

[14] Scalable Vector Graphics, http://www.w3.org/
Graphics/SVG/

[15] Web 3D Consortium Inc., “X3D Internat-
ional Specification Standards”, http;//www.web3d.
org/x3d/specifications/x3d_specification.ht
ml

roh

= QlEl HEES| (BA 53)

109



21U 98 WRE Mujag) MA ¥ 73

[16] Shengru Tu, Jay Ratcliff, Kevin Shaw,
“Design Strategies to Improve Perfor-
mance of GIS Web Services”, Internat-
ional Conference on Information Techn-
ology: Coding and Computing (ITCC’04)
Volume 2, pp 444. 2004. 7

[17] A. Hardie, “The Development and Present
State of Web-GIS, Cartography”, 27(2),
pp.11 726

[18] OpenGIS Consortium Inc, “Web Coverage
Service(WCS), Version 1.0.0", http:/fwww.
opengeospatial.org/specs/?page=specs

[19] OpenGIS Consortium Inc, "Web Feature
Service Implementation Specification Version
1.0.0", http://www.opengeospatial.org/specs/

Ipage=specs

[20] Sansung SDS Co. Ltd., “anyGuideX
Solotion”, http://www.sdsgis.co.kr/
[21] NMEA Information Data Sheet, http://

www.actisense.com

[22] AEF, 454, o|FE, “GPS ArZt T4F
S o] &S =2 ABAL 27, xS
2k3}3] %), 207 25, pp.183 " 190, 2002. 6

[23] 5=, ¥&&, o7|¥, “GPS ZF 3
A HEHB| AT HLAXAY”, g
ARFHYRLE =83, 83, 235, pps
7 60, 2000. 6

[24] A, #AEA, AY9R], “GIS Vector Map
HE Ao HA 9 FE”, FARAL
&3] Akt RE =53, A1d AR
3, 2004. 11

OXMAZHO

AN

E-mail : kassaka@wonkwang.ac.kr

IR I

20009 ABTEE Wk ZUEAD
20044 ~FA) YBUSHT HELY AFEHTAH (4D
BAIROL - AAYES T, DEnhEl2, LBS

198214 AAMeigtn A71F8a EAEAD

19841 AAciEtn thEhe A1 F s £H(AAh

19933 Mg gk 713 29ERD

19843 ~ 1987 SAAIR(F) d7a (FY 979

19873 ~ 19934 A FF7IE Y 2ARE Ad74 AY 979

1993 ~ 19959 &=t Ax} B4l AFA 01554 7l A7d T4 Ao} A7 (MY d7D)

1997\d ~ 1999\ Visiting Professor at MPRG, Virginia Tech.
19954 ~ @A YFoigtw FHE A)HA 2 ARFA FEE Fup
TR}« o]FF2 HIEHT, ANUIESNZ, Devigs, LBS

E-mail : yjchung@wonkwang.ac.kr

110

2005. 10.



