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Design and Implementation of
Geographic Information Service System
with Web-linked Mechanism

Sung-Secok Park

Dept. of Computer Science Graduate School of
Pukyong National University

Abstract

Because of developments of LBS(Location Base Service),
Telematics and ITS(Intelligent Transport Systems),
GIS(Geographic  Information  Service) is developing through
various Platforms. MobileGIS is the technology to serve
geographic information in mobile computing environments such as
PDA, Smartphone, Embedded System and etc. However, mobile
computing environments have several limitations such as low
computing power, small capacity of memory, small size of screen,
and so on.

In this thesis, we propose the methods to serve GIS in mobile
computing environments and the way to link the Web Sites using

wireless Internet environments.



For this system, we need four steps. In first step, we propose
the method for reducing size of existing digital map(selection of
layer, redefinition of layer codes, creating polygon, simplification
of roads and etc.). And next step, we design a new lightweight
digital map format to serve for the mobile environments and to
link Web Sites. In third step, we add the information such as
URLs for web-link. And final step, we implement the MobileGIS
system for the previously proposed digital map on PDA
environment.

As a result of map generation, the size of the digital map was
diminished about 99.34% than original map. We believe that our
map reduction techniques are suitable for mobile GIS systems.
Also we demonstrated our Mobile GIS application of Location
based Services that provides various scrvices available over the

Web.
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3.5, O Big
3.5.1. H¢tet =R|IX|z oA

T EA AR AN vEF= FARAXAEE DXF 29 S AlL3 1
gdon DXF ¥ <719 [7>3 7ro] ASCII oz ¥o] <t}

ShAIRE ASCH sl ahbe] Rz s FAS W Ha 120ko]E

gasteh ey oldudew WaE 49 gn)

ool A &3tol

olEx 3}d 7bssty, Based-Offsets o838t 4nfol= @ & o

7bestth. 3 DXF 92 Aedne] s3kdg 9lgh ew vt

.. Shape Type
HUTE | ocation
& .
- Information
Grah e —
i ¢
FIERT POETIATT N
20
1R 504, TussRa 19
A
H4E
At
(N0
i

Fukyong Mational Linbyerity

ECIRAANG

<719 17> DXF x9¢] o
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b B Ao Miz o] gk Al EE JHAE SSF(Simple

Spatial File) 3XW& Atstar ). SSEF W& Spatial Datas 4

A8k SDE 33} Text9t URL Data®: A &3k TUF Sz
A¥ul, zhzbel sele 7t ARl dejsh el weh 44wl 9

o). the e SSF WA el 7t shelel o Aot}

7}. Spatial Data File (SDF 3#¢))

SFP el e Aej@gel Z1stet dng gdsh: el £
ghel, el ERIE T8 Adete Al e "SDF'E

7R s s obee] <oi®l 18> el uel syt
A vear, Eel, FYe]l, 2k]l, EQIES AR HolHE
At Eefer, Eelebel, E£1E+= SSF Formatol A3k ¢
olo] sro] meb g doleE AFFh 120vte]Ee] 1
Aol AU E 7HAY, uAdZdele] wlax et 7 Aole] 7

REE A Frol

~

File Header

Polygon Polyline, Line Pomt J

<21¥ 18> SDF 3 A* +£A

(1) SDF File Header
9 & t]i= 120Bytes®] =171 % Map Version, E9HE, A%

2,

il

.
A

o

h=)
e

A7), #FEx, v)° Base, Axel 99,

b
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<3 4> SDF #¢ 3|y

Field o V'I‘ylr)e 7Positi0n Size VValiure
 Version | integer | Byte 0 | 4 10039 vi00)
MapNum integer | Byte 4 4 35913007 (=)
Date integer | Byte 8 4 1 Map update Date
File_Length integer | Byte 12 4 1 ukd 2] (vF9Byte)
NumPolygon_3 integer | Byte 16 4 Level 3 Polygon 7l
NumPolygon_4 integer | Byte 20 4 | Level 4 Polygon 7§49~
NumPolygon_5 integer | Byte 24 4 Level 5 Polygon 7l
StartPolyline integer | Bvte 28 4 Polyline Start Byte
NumPolyline_3 integer | Byte 32 4 Level 3 Polyline 784
NumPolyline_4 integer | Byte 36 4 | Level 4 Polyline 7R+~
NumPolyline_5 integer | Byte 40 4 | Level 5 Polyline 7§45~
StartPoint integer | Byte 44 4 Point Start Byte

NumPoint integer | Byte 48 4 | Point /R4

L

Dumy_Unused! | integer | Byte 52 | 28 | &% &4 2 93 o § =7

Xbase Integer | Byte &0 4 | Base Value of X (17XXXX)
Yhbase Integer | Byte 88 4 Base Value of Y (23XXXX)
Xmin ushort | Byte 96 2 Bounding Box (XX1234)
Ymin ushort | Byte 98 2 Bounding Box (XX1234)
Xmax ushort | Byte 100 2 | Bounding Box (XX1234)
Ymax ushort | Byte 102 2 Bounding Box (XX1234)

| Dumy_Unused2 | integer | Byte 104 | 24 | & 348 43 o F ¥3t
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Aol sk wf AL sts Bogekuh ek Zb el

Bl

M el g AAe AFE Agstct

SDF Record Header

o= s <Tig 19>9] A9F 3to] [2wpolEe] AV|E 7}
Av], A g B el gelo] s, waimel s, AT A e
= 99 (Bounding Box)& X&38F51 vk AA 7} 2R EHE o
AL Yx= Frel 23 olfiz, s S E wush
st el vhebds AR viRe] sl EEsks Ao she
ol dEtuAl g AAR F8ete dEY ¢ mar] oy

ojth. AAR RE AAE e EH k= AU F8 A

A dI3E A

Field Type Sizelbyte) | Value
LaverCode ushort 2 Laver Code
NumVertex ushort 2 Number of tnternal Vertex
Xmin ushort 2 Bounding Box of Shape (7)
Ymin ushort 2 Bounding Box of Shape (?7)
Xmax ushort 2 Bounding Box of Shape (7)
Ymax ushort 2 Bounding Box of Shape (7)
B.4id=
Field Type Sizefbyte) Value
X ushort Z Offset
Y ushort z Offset

<71¥ 19> SDF #i= et SDF =
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(3) SDF Record

dlsl== 4BytessiA] ¢l ol A Base®

R it

Offsetgtvt A& &, -1 33 <1919>2 B} 3}

Text URL File (TUF #<)
TUF #9e #%o] ¥ahd e

URLE A 4ste stalzs], ngzo] dmsel

Fslel Ak B qgaAe AA ) prE <y 2

Al

<ILg 21> vl URL dlai=3= Text dlm=e} 1:1 o) & ¥ =

A A] Text dl3=2 Hero 28 = ¢

File Header Text

<18 20> TUF 4%1 XVP A 1

Flle Header : 128 Bytes

).

URL

Text Record Text Record Text Record

. (32) (32) - (32)

Text Record Text Record Text Record
(32) ) (32) (32)

 URL Record (48) | URL Record (48)

<71¥ 21> TUF #¢¥ 3%

(1) TUF File Header

_.32_

L
\
\

Text Record

B2
Text Record
- (32)



TUF }¢
SDF ¢l

sles obel el
sltyel -4l o] ] Z=shu}

<3E 5>¢F glol

o] O
AN —

-4 51 o}

H,

2t e Text 7H4+, URL®] 74, URLS A4 92& 2%
stz vl SDF 19 s et XBase, YBase 39 92 &
BT fleiA F SS9 40Bytes©| ol i+ FAHES ghn
sk
<% 5> TUF 3¢ 3
Field Type Position . Size | Value
~ Version integer | Byte 0 41100
=4 integer | Byte 4 4 35913007 (ledwl )
Date integer | Byte & 4 Map update Date
File_Length | integer | Byte 12 4 ] =17
NumText_2 | integer | Byte 16 4 Level 2 Text /A4
NumText_3 | integer | Byte 20 4 Level 3 Text 714
NumText_4 | integer | Byte 24 4 Level 4 Text 7§54~
NumText_5 | integer | Byte 28 4 Level 5 Text 7§54
StartURL integer | Byte 32 4 URL *] % Byte
NumURL integer | Byte 36 4 URL 714
Unused Integer | Byte 40 40 | F% FFS A% 95 33t
Xbasis integer | Byte &0 4 Base Value of X
Ybasis integer | Byte &8 4 Base Value of Y
Xmin ushort | Byte 96 2 Bounding Box
Ymin ushort | Byte 98 2 Bounding Box
Xmax ushort | Byte 100 2 Bounding Box
Ymax ushort | Byte 102 2 Bounding Box
~ Unused | integer | Byte 104 | 24 | &% &% 9% of 3+
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(2) Text Record

(3)

Text 2] 3773= 32Bvtes?]

i, AAE

’

URL©}

At

Qo2 JhAH, <719 2259} 7o
9%, HAE 53 wgdrh A
¥l URLe] givt¥d ‘09 ¢ 7HA
URL®] n¥HA 1x& Yepdn) o)

2E7F Soj7beE "= 24Bytes? 7] E 71 A =4, PDAVE

Unicode & AF&38}7] wfFo 122}2] Bl AE 7L %2

=4

URL Recor

Field Type Sizetbyte) | Value
LayerCode ushort Z Layer Cade
URLID ushort - z Identitier of URL Link
% ushort - z Offset
h ushaort z Offset
Text Unicode 24 Name
<ILg 22> Text #lii=

d

- ok

URL #l52=% 48Bytes® Z7|%, URLS ID9 URL® +4

2=
<3 6> URL #gl#=
Fleld Type Size | Value
URLID ushort 2
URL Unicode 46 | 23& 7R 7

URL®| ID+= URLe] 7te]7]1a
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CPERW AL 2Avh o] Text #lai=eo] URLIDS 2¢ 7]%5S 8
= Ao g Text dlmvef URL #3708 g §7]H oz
ANANAF= 98-S sttt URLE 94 Unicodei ##o] 5
H, 2327441 e] URLe]l A% 7bsat== AA&c. URL 2

Soll iz “httpy//" A9IF Uel4 URL F2% Agan.
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Borlo M= DXF 298 Aekst x|« % ZM(SSF Format)
A WEsts 2E s 7o, sty DXF #td s 949

O I |
e 1e 1- L

O -

Hhol Spatial Data Filev} Text URL Files A vl w3k 44

<o 93>3 P

| Aerer = ooang=m ma |

= Text? o=
Ngr _u“__m\NA\,/—/“J”' . l{es
SOF Filel B1Z= =y | | TUF Fileot M= 4
: | {

¥

B

No Iy N
- Endof File? =

s
{ T =

(1) 29 H3e & 27| 45 AAIY. A= 2
HAS e Map Version, XA EE 9 W33
GHAE KA} ol FF, AWM FAAEE U
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() 29 Wz 5 F, URLS AFstax & dd(diE
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E HEs ds
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(3) ‘URL'& ¢#stiz Text Boxol Aeist Bl AEof sl
URLS F7bsta “Add” WES 22}

(4) URL dd€ol 2 w714 (2)~3)9 #d & whE gt

(5) URLF77 £ubwl 49 & bl A gt
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4.1. GPS YRAE Al s

GPS(Global Positioning System)i= ®]3FA K7L F238 3 29

Algto s A A 24702 914 o] 2,6000Km el 91| ske] A A

A o)l Xuf 24A17F E917)F heseE A s A ~"lolt) 2000
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°of wel 10-20mAg e eabi el ellAl A3t Fo NP E 2
58 A9 Ao GPS 44 = NMEA 0183 21
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= el dojo] =g FE3r) #ojo] m=o) we
gido] AAxofA A A
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yi=l0 1 Tyiy y'|=|sinf@ cosfé O]y

1 0 0 111 1 0 0 11
(Olsggh (2] &BEh

AA FEANE A el WAL vhgel AL po] x

FA TSl Wae FAsAt

x' cos sin & 0Y x
V= —-siné cosd Ol y
1 (I1-cos)xTx+sin@xTy (1-cos@)xTy+sinOxTx 1)1

(7) st =2 A
A W] AR s L5 293§, el HAE #
3o}, obg <1g 32>= FH=-® V%S vERA 9ol

i
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