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(Bai nhén ngay 10 thang 03 nam 2007, hoan chinh sira chiza ngay 09 thang 05 nam 2008)

TOM TAT: Viéc tich hop céac phan mém GIS, GPS véi céc thiét bi truyén théng cam tay
.. da hinh thanh nén khai niém “ Mobile GIS’ . Bai bao nay trinh bay nhiing két qua da dat
dwoc trong viéc phét trién thi nghiém mgt hé Mobile GIS. Hé théng duroc phét trién theo mo
hinh 2 I6p khéch-chi (client-server). Trong @6 #ng dung phia client diroc xay dung trén thiet
bi tror gitip ca nhan ky thudt so (Personal Digital Assistants PDA) s dung ngén ngiz ldp trinh
C#. Client va Server thuc hién két néi théng qua socket hudng két néi trén giao thizc TCP/IP.
Co s¢ di liéu ban do cho phia Server 1a SQL Server 2005 va cho phia PDA |a SQL Mobile
Database ciia Microsoft. Cac chirc nang chinh @ duoc phét trién bao gom hién thi ban do, tra
citu, cdp nhdt théng tin va dac biét 1a cho phép trao doi dir liéu gira cac PDA va giira PDA
VGi Server.

1.PAT VAN PE

Mobile GIS la sy md rong cia cdng nghé GIS tir van phong ra dén thuc dia. Mobile GIS
cho phép nguoi sir dung c6 thé thu thap, luu trix, cap nhat, phan tich va hién thi thong tin dialy
ngay tai thyc dia. D¢ lam duoc diéu ndy mobile GIS tich hop 1 vai trong 6 céc ky thuat sau:
Hé thong dinh vi toan cau (GPS), phan mém GIS, thiét bi truyen thong cam tay. Trong qua
khtr, qua trinh thu thap vabién tap dix li¢u ngoai thuc dia rat ton thoi gian va gap nhiéu sai sot.
Dir liéu thuc dia dau tién dugc phéc hoatrén ban db gidy hoic dién vao céc phiéu diéu trathyc
dia. Khi tro lai van phong, céc diéu chinh ghi nhan ngoai thuc diandy dwoc giai dodn va nhap
thi cdng tré lai co s dit liéu sb GIS. Hé qua la dit liéu GIS thuong khdng duoc hién hanh
hoic chinh x&c nhu yéu cau. Phét trién 1 hé mobile GIS s3 cho phép i) GIS dugc dwa dén thuc
dianhu 1a ban db sb trén cac thiét bi truyén théng cim tay di dong, ii) truy xuét tai thyc dia
dén ngudn dir lisu dialy caa td chic va cho phép iii) chinh sira, cap nhat dit liéu thoi gian
thuc dén co s dir liéu.

Bén canh ung dung Mobile GIS nén thyc dia (Field-based GIS) nhu dé trinh bay ¢ trén,
con ¢6 1 khia canh tng dung khéc caa mobile GIS d6 |1a cac dich vu nén vi tri (L ocation-based
services) nhan manh dén céc chirc niang tim dwong, tim kiém mot vi tri x4c dinh hoic theo d6i
vi tri cia xe. Theo théng tin dua ra boi NOKIA nam 2005 [5], thi truong dich vu nén vj tri va
san pham co thé dat dén giatri 10 ti Euro. Trién vong phét trién caa Mobile GIS larat [on, do
vay da c6 nhidu cong ty trén thé gidi dau tu phét trién trong linh vuc ndy, c6 thé ké dén nhur:
ArcPad cua hang ESRI, Google Map for Mobile cua hang Google, TomTom NAVIGATOR
ctia hang TomTom, ... Tai Viét Nam c6 san pham VietMap GRS R12 cia cong ty VietMap.
Chirc nang chinh cia GRS R12 bao gom: tra ciru thong tin du lich, xé&c dinh dia diém sir dung
GPS, va tim 18 trinh nhanh nhit hoic ngin nhét tir vi tri dang dung dén diadiém mudn dén.
Nhan thiy Mobile GIS s gép phan phé bién va mang GIS di vao thuc tién, di vao doi sbng
tirng c& nhan, t6 chuc & Viét Nam nhém gia da tién hanh nghién ciu va xay dung wng dung
mobile GIS mang tinh thir nghiém. San pham ciing bao gém 1 s tinh niang co ban gidng nhur
VietMap latra ciru thdng tin nén ban db, vatim dudng di ngan nhat tir 1 vi tri dén 1 vi tri khéc.
San pham c6 phét trién thém 1 sb chirc nang quan trong nhu: i) cho phép ngudi ding dugc cha
dong thay déi thong tin vé ddi twong trén ban dd nhu thém hozc thay ddi dia diém, thém hinh
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anh gi6i thiéu hozic doan video dlip, am thanh vé diadiém, ii) cho phép nguoi dung thay doi
tén duong hay chiéu duong, thém céc - giao 16 ngay trong ing dung mobile vaiii) cho phép két
ndi khéng day véi mot GIS Server dé trao ddi dir liéu nhu: cac thong tin dia diém méi dugc
cap nhat, tinh trang nghén duong ket xe . . . San pham hién vin chua tich hop véi GPS tuy
nhién phuong phédp dinh vi tuong d6i da duqc sir dung thay vao trong xéc dinh dia diém cua
dbi tuong.

Nhirng két qua nghién ciru dé dat dugc va c&c chirc nang ciia san pham s3 dugc trinh bay &
phan tiép theo.

2XAY DUNG UNG DUNG MOBILE GIS
2.1.Thiét ké kién trac theo md hinh Client-Server

Socket Client,
o —
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Hinh 1. M6 hinh Client - Server

Ung dung mobile GIS - trén thiét bi tro gilp ca nhan ky thuat sb (Personal Digital
Assistants PDA) - xéy dung theo md hinh 2 16p khéch-chu (Client-Server) véi tng dung trén
PDA lathanh phan Client. Client va Server thuc hién két ndi théng qua socket husng két ndi
(Socket-oriented) trén giao thirc TCP/IP (hinh 1). M6 hinh ndy thi dé dang cho viéc xay dung
trng dung va c6 kha nang ma rong phét trién thanh mé hinh 3 16p hoic 4 16p.

Phia PDA Client: Binh thuong, tng dung ban d6 sb trén PDA Client hoat dong doc lap,
Vi day di céc chic nang hién thi ban dd, tim duong di ngén nhit.... hoat dong trén co so dir
liéu riéng chiratrong PDA. Khi c6 yéu cau trao d6i cap nhat théng tin vé diadiém, duong di ...
v6i Server, iing dung trén PDA client trudc hét s3 két ndi Internet bang GPRS hoac Wifi. Sau
khi két ndi duoc thiét lap, ung dung trén PDA s& mg mot socket client trén mot cong (Port)
x&c dinh vi du: 1550, két nbi dén socket Server trén Server da xé&c dinh trude dia chi IP. Sau
khi két ndi dugc chap nhan, PDA Client s tién hanh trao d6i thong tin voi Server.

Phia Server: Gom mot Server ing dung (Aplication Server) chay tién trinh Socket Server
tai mot cdng xéc dinh (vi du Port 1550). Server s3 khoi tao mot déi twong socket Server tai
port ndy va ling nghe (listen) lién tuc dé kiém tra két néi tir cac PDA Client. Néu c6 két ni
dén Server, Server s3 chap nhan két néi vatién hanh truyén nhan théng tin tir c&c PDA Client.
Sau khi nhan duoc théng tin tir PDA Client, két ndi vsi PDA Client d6 s3 dugc dong lai va
théng tin nhan dugc s2 dugc phéan tich va cap nhat vao co so dit liéu.

2.2.Thiét ké co sb dir liéu

Co sb dit liéu ban db sb trén PDA duoc xay dung theo md hinh co sé dit liéu quan hé, tich
hop dir liéu khdng gian va thudc tinh vao cac bang quan hé.
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Trong d6 bao gdm cac bang chira cac ndi dung nhur sau:

§ Puong giao théng: luu trir thdng tin vé tén, chiéu dai, chiéu rong, loai, va thdng tin vé
trang thai duong

§ Giao 19: luu trir ID caanlt dugc chon lam giao 10, tén valoai giao 16

§ Quan/huyén: luu trir thudc tinh tén quan/ huyén, dién tich, dang hinh hoc caua quan
huyén

§ Phuong/X&: luu trir thudc tinh tén phuong/ x4, dién tich, dang hinh hoc cia phuong/xa

§ Kénh rach: luu tri thugc tinh tén kénh rach, chiéu dai, dang hinh hoc ciia kénh rach

~ § Piadiém: luu trix thuoc tinh tén, loai, dia chi cua dia diém, théng tin mo ta, dwong dan

dén tap tin hinh anh, &m thanh vavideo clip ciadiadiém

§ Danh ba dién thoai: luu trit thong tin vé chi thué bao nhu sb dién thoai, sb nh, dia chi,
tén chu.

§ Bang béo giao thong: luu trir thudc tinh vé hinh anh, ngi dung, ma loai bang béo

§ Loai bang bao giao thong: luu tri thong tin thudc tinh vé méloai, ténloai bang béo giao
thong (bang cam, bang cam xe 2 banh, 3 banh...)

§ Cau hinh h¢ théng: luu trir théng tin vé hién thi ban do (séng/tdi, mau sic duong,
vung...), théng tin nguoi sir dung, toadd ban dé dugc s dung lan cuoi ...

§ Bang tham chiéu dia chi : Luu trir thuoc tinh tén duong, ma giao 16 bat dau vama giao
16 két thuic thudc mét khoang sb dia chi, so dia chi bat dau, s6 dia chi két thuc.

Quan hé gitra c&c bang dwoc minh hoatrong lwoc db co s dir lidu hinh 2.

TCRCC D DLUON G EOTHONS
P IDEURNE P [ ODUANCET

ICHUTOSU
IDHUTC S
T e}
TAFDMH

CIHIF LA L

PE [IDmaDiEm

= TAPOHNUT THAAC IELO
i PH | E3RUT P | T HA R HIEL
TEND ACIEW — — _
e SRS LM T
-, TASCIH = CSLaLIED
IS H AR bl CEIAOl TET
A IHARNH ¥ Slease
WINECCLIF Rt
Gl AUAL
FH | IDQlAoLS Bt i Eird
1IMUT |
LTSS g iy
SALTHUER A TR A0 b ara
= & | LA EHINHHOS
EANCSLOTHOMS
r FH INEANGGET
I CAIFRANGHET &y FHUOM 3
_—
P ||n|_1:|mmn.|c. IDLDAEAME Bic: | ineHIGnE
e o TESSARG
| S N T RC Y Thed PO S T
EREIEOTHEL TE b7 = LIRS
BERTIEH
e CSHINHHDIE
HENMFRAGH CAURINE T RF SR
FK [DEENH Pr [ IBNEM
TELEEHNH TEHLSER | Do R HIRH - O
<= AL HESHTI
CEMCHIMHHENS LEA2ERIr

Hinh 2. Luoc dd co so dit liéu trén PDA
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2.3.Mt sb chirc niang chinh dwgc phét trién

2.3.1.Tim dwong di trén ing dung bdn do so

DPé tim duong di trén ban dd s, thuat toan AStart (A*), véi ham heuristic 1a khoang cach
theo duong chim bay tir nit dang xét dén dich, c6 tinh dén khoang céch d& di qua da duoc sir
dung. Dit liéu ban dd duoc xay dung theo ciu tric nit-cgnh. Bai toan tim duong di ngén nhit
tir diém bét ddu dén diém dich do nguoi ding xé&c dinh trén ban 4, chuyén thanh bai toan tim
duong di tir mét nt co dinh bit diu dén mot nit ¢ dinh két thic. Véi nat bdit dau 1andt co
dinh ndm trén cting cgnh chira diém khoi dau va gan diém khoi dau nhit. NGt két thic landt co
dinh ndm trén ciing cgnh chira diém dich va gan diém dich nhit.

2.3.2.Luu thong tin dja diém trén ban do PDA

Viéc lvu thong tin dia diém, dia danh (nha hang, khéch san, quén an, bénh vién, truong
hoc...) ¢ y nghia rat quan trong ddi véi tng dung ban db sb trén PDA. Do tinh chat di dong
ciia PDA, ngudoi diing co thé thém truc tiép trén ban db vi tri dia danh yéu thich cia minh nhu
quan an, nha ¢, noi lam viéc... cung voi hinh anh hoac doan phim ma minh quay dugc cuadia
danh d6, chia s¢ thdng tin diadiém vai ban bé trén Internet hoic quatin nhin SMS. Tuy nhién
viéc x&c dinh vj tri chinh xéc caa mot diém doi hoi phai c6 GPS tich hop ciing PDA dé luu toa
d6 diém. Tuy nhién trong cac may PDA trén thi truong hién nay tich hop véi GPS con it. Bé
giai quyét van dé trén, thuat todn luu vi tri twong déi cia diadiém dugc xay dung véi nguyén
tic lam viéc nhu sau:

Khi nguoi dung chim diém xéc dinh dia diém trén man hinh PDA. Thuat toan tim diém cb
dinh 1a ndt gan nhat véi diém ma nguoi ding chim va tinh toan khoang céch theo phwong
ngang va phuong ding giira diém cham vanit d& tim thiy va luu céc giatri khoang cach ny.
Sau d6 nguoi dung cd thé nhap thdng tin m6 ta vé dia diém nhu: tén dia diém, dia chi, md ta
diadiém, hinh anh diadiém (néu c6). Bé hién thi lai théng tin vé dia danh chi can tir toadd nit
moc va khoang cach tuong doi da luu tacd thé xay dung lai vi tri twong déi cua dia danh.

2.3.3.Chiic nang tim dja chi nha trén bdn dé so

Dé déanh sb dia chi trén ban dd, chwong trinh cho phép ngudi dung chon giao 16 bit diu va
két thic caa mot doan dudng va nhap céc théng tin vé tén duong, dia chi bt dau, dia chi két
thic caa doan duong do. Théng tin s8 dugc luu trong bang tham chiéu dja chi. Vi duy, trén
duong Dién Bién Phu doan tir nga tr DBién Bién Phu -Ba Huyén Thanh Quan dén ngé tu bién
Bién Pha -Truong Pinh c6 khoang sb dia chi tir 260-280. Bang tham chiéu dia chi s3 luu tén
duong Pién Bién Pha, ma giao 16 bit dau: 105 (ngd tu Dién Bién Pha -Ba Huyén Thanh
Quan), magiao 16 két thic 106 (nga tw Dién Bién Phu -Truong dinh), sb dia chi bit du 1a 260,
so diachi két thc 1a 280.

Khi c6 yéu ciu tra ciu vi tri cia sb nha 262 duong Dién Bién Phii, chuong trinh s& truy
van trong bang nay va tim dén doan dudng tir nga tu Dién Bién Pha -Ba Huyén Thanh Quan
dén nga tu Bién Bién Phu -Truong dinh c6 chira dia chi cin tim, ddng thoi danh dau trén ban
dd vadich chuyén ban db dén vi tri dé.

' S
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2.3.4.Chikc nang truyén théng tin qua h¢ théng tin nhdn SMS

Ung dung cho phép ngudi diing ¢ thé nhan théng tin diadiém vavi tri cho nhau qua dich
vu tin nhin ngan SMS (Short Message Services) trén hé mang GSM. SMS la mét giao thic
vién thong cho phep gui cac thdng diép dang text ngan (khong qua 160 chit céi). Giao thuc nay
c6 trén hau hét céc dién thoai di dong vamot sd PDA véi kha nang truyén thong khdng day.

Théng tin trao d6i 1athdng tin diadiém méi hoic vi tri ciangudi ding PDA trén ban do.
CAu tric trao doi théng tin diadiém nhu sau:
DD X Y ; Tendiadiem ; Loaidiadien ; Diachi ; |DPoint
Vi ndi dung bao gdm: X, Y lakhoang cach twong dbi tir vi tri chon dén diém cd dinh gan
nhét co ma IDPoint, tén dia diém, loai dia diém, dia chi, va ma IDPoint cia diém c6 co dinh
gan nhat.
Vi du théng tin khéch san Newworld dugc trao dbi:
DD 10;20NEWWORLD;KS; 123 PHAM HONG THAI Q1;101
CAu trdc trao dbi thong tin vi tri caa PDA Client hién thoi:
VT X Y ; TenPDAUser ; IDPoint
_Khi nguoi diing nhan duoc tin nhan s& sao chép ndi dung tin nhan va dan noi dung tin
nhan vao cdng cu cap nhat dir liéu. Chuong trinh s2 phéan tich ndi dung tin theo cau trdc trén va
cap nhat thdng tin vao co s dir liéu.
2.3.5.Chiic nang két néi va trao déi théng tin véi Server
Dé két ndi vatrao doi thong tin véi Server, thiét bj PDA phai duoc két néi Internet qua
GPRS hodc Wifi. Sau khi két noi duoc thiet 1ap, ung dung khoi dong lop Socket Client tai
cong, vi du 1550, ket noi dén dia chi IP cua Server da dugc xac dinh truée.Tien trinh thict 13p
két noi dén socket Server trén PDA Client dung nghi thirc mang TCP nhu so d6 sau:

Két ndi dén server tai dia N ) —

Teosockettai |y chilPvaPortxécdinh | ) Tlri”éfgr’ ”S*;f\r/‘e‘:u |, Kétthic két néi

PDA Client trudce (vi du : connect Send 0/Recv() CloseSocket()
(203.150.141.120:1550)

Dé lang nghe céc két nbi tir PDA, module Socket Server thi hanh mot tién trinh Socket
Server trén mot Server wng dung dugc xay dung. Module ndy s3 khoi tao mot déi tuong
Socket Server tai mot cong xac dinh (vi du Port 1550) valang nghe lién tuc dé kiém tra két ni
tir cac PDA client. Néu c6 két ndi dén server trén Port ndy, Server s& chap nhan két néi vatién
hanh truyén nhan théng tin tir cac PDA client. Sau khi nhan dugc thong tin tir PDA client, két
ndi véi client d6 s3 dugc déng lai vathdng tin nhan dugc s3 dwoc phan tich va cap nhat vao co
s6 dir lidu. Tién trinh khoi tao Socket Sever trén Server theo md hinh sau:

Taosocket Server | | Datténcho Léng nghe két Cho két néi tir
Socket() i Socket ndi. Listen() PDA client
- A 4
Cap nhat thong tin | ¢ Ket t:(;c ket — Truyeﬂ/g: an dit < Chép nhan két
vao co so dir ligu Clo ke Send()/recv() noi Accept()
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2.4.Thgc nghiém

Ngbn ngir lap trinh: Bé khai théc t6i da sicc manh cua hé diéu hanh WindowsMobile for
PDA, san phém duoc thyc hién sir dung ngdn ngit 1ap trinh C# trong b Visua Studio .Net
2005 ciia hdng Microsoft.

Co 5 dir liéu: Co s6 dir liéu ban dd cho phia Server diing co so di liéu SQL Server 2005
cia Microsoft. Co s& dir liéu trén PDA diung co so dir liéu SQL Mobile Database cia
Microsoft.

Co s dit lidu ban dd SQL Server 2005 vaing dung socket Server dugc cai dit trén méy
chii ¢6 ciu hinh IBM X226, 2 CPU P4 3.2GHz, RAM: 2GB, HDD:160GB, két ndi Internet
ADSL.

Ung dung ban d s trén PDA duogc cai dit thir nghiém trén may PDA P3300 cua HTC va
O2XdaMini cua héng O2. Ca hai may déu cb két néi GPRS hoic Wifi, Ram 64M, chay hé
diéu hanh WindowMobile 6.0.

Két qua thie hién &p dung trén dir liéu Quan 1, Tp H6 Chi Minh. Mot s& hinh anh vé tng
dung ban d6 sb trén PDA da phét trién dugc minh hoa bén dudi

FTINGIACH QKT 106
| Deremg: DIEN BIEN PHU
EMCKT:280

IDGIACOLORD: 105
Eecmg: DIEN BIEN PHLT
B2CRD:260

Xem thdng tin diadiém Chuc nang tim djachi,
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Mot s nhan xét vé két qua thuc nghiém dugc tong két trong bang 1.

Bing 1. Banh gia 1 sd chic nang caa sin pham Mobile GIS thir nghiém

Tinh nang

banh gia

Hién thi ban d6 trén PDA

Hién thi bin d6 Q1 TPHCM mat thoi gian khoang tir 8-10s. Hién thi
day du cac I6p théng tin duong giao thong, tén duong, dia diem,
chiéu duong, nén duong va song kénh rach.

Chirc nang phong to, thu
nho, dich chuyén ban do

Thyc hign nhanh chéng. Tuy nhién déi véi cac duong mot chiéu phai
V& tirng miii tén chi chiéu duong nén hoi bi giat khi hién thi.

Chirc néng xem thong tin
thudc tinh doi tuong

Nhanh chong hi¢n thong tin déi tuong khi ngudi diing chdm trén
man hinh PDA. Hién thj day du théng tin.

Chtre nang thém diadiém,
giao 1o

D& dang khi sir dung. Luu ddy du théng tin do nguoi diing nhap vao
co so dit liéu. Tuy nhién viéc nhap liéu trén PDA kha kho khan, do
d6 trong tuong lai c6 thé cho phép ngudi ding doc vao PDA valuu
file &m thanh, va nhur vay khong cin phai nhap théng tin chi tiét dia
diém nhur hién nay.

Chirc nang danh s6 dia chi
nhatrén cac tuyén duong

Do chic nang yéu ciu ngudi ding phéi chon giao 19 bt dau va két
th}]c de danh so khoang dia chi nén hoi kho sir dung. Do vay can cai
tien thém

Chirc nang tim duong di

Tim duong di tir mot diém dén mot diém do nguoi ding chon hay tir
2 dia diém, giao 16 dugc thyc hién nhanh chéng, chinh xéc. Tuy
nhién do méan hinh ban d6 sb ding & diém két thic do d6 ngudi ding
phai dich chuyén ban db vé& diém bit diu dé xem 16 trinh. Do viy
nén tu dong dich ban d6 dén diém bt dau khi tim xong 19 trinh.

Chirc nang tra cuu dia
diém

Dép (ing dugc yéu ciu tra citu chinh xéc hay gan ddng tén dia diém.
Nhanh chéng dich chuyén ban d6 dén diadiém nguoi dung chon

Chtrc nang xem hinh anh,
am thanh, video clip

Hién thi dia diém dang cay dep mét. Chic nang phét am thanh va
phim gi¢i thiéu dia diém hoat dong. Tuy nhién trong mot 6 truong
hop bi treo méy (do dung nhiéu bo nhé PDA).

Chuc nang tracau danh,ba
dién thoai va dich chuyén
dén diachi

Tuong dbi nhanh va chinh xéc. Tuy nhién nhiing truong hop tim
thay tén thué bao nhung chua co thong tin tham chicu dia chi trén
ban d6 can théng bao cho ngudi dung biét.

Churc nang xem bang béo

Hoat dong kha tét va dep mét. Tuy nhién chua c6 chic nang tim

giao thong kiém theo tén bién béo.
Chuc nang truyén thdng | Hoat dong kha tét, thong tin nhan duoc duoc cap nhat vao database
tinquaSMS day d@u. Tuy nhién nén xay dung cho ung dung tu nhan tin nhan vaty
dong cap nhéat vao co so dix liéu.
Chic ning truyén thong | Hoat dong cham do doi két ndi dén server, thng tin truyén Ién va
tin Ién server cap nhat vao co so dit liéu trén server day du. Tuy nhién trong mot

s6 truong hop thong tin truyén 1én thiéu hogc bi mat thong tin (c6 the
do I8i duong truyén).
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3.KET LUAN

Mobile GIS s& |a mét trong nhitng xu huéng phét trién chinh cia c&c tng dung GIS trong
hién tai vatwong lai. Nhan thirc duoc tim quan trong cia linh vyc ndy, nhém téc gia datién
hanh nghién ctru va xay dung tng dung mobile GIS mang tinh thir nghiém. San pham dugc
thiét ké va xay dung theo mé hinh 2 [6p Client-Server véi c&c chirc nang co ban caa mot hé
mobile GIS bao gom hién thi ban d, tra cru théng tin, bién tap dir liéu vatruyén dir lidu qua
SMSS ciing nhur két ndi dén server. Két qua thie nghiém cho thay hé thdng thiét ké d& van hanh
thanh cong. Tuy nhién dé c6 thé tro thanh mot hé mobile GIS hoan chinh van can phai giai
quyét c&c van dé con han ché nhu d& tdng két trong bang 1, cho phép tich hop thiét bi GPS vao
PDA dé dinh vi tuyét ddi vi tri cia PDA ngodi thuc dia, va cho phép truy cap dén thong tin ban
dd caakhu vire 16N, thi du nhu thanh phé HS Chi Minh, HANGI...

DEVELOPING GISAPPLICATIONS ON PDA

Tran Trong Duc, Vo Minh Hai
Univerrsity of Technology, VNU-HCM

ABSTRACT: The Integration of GIS software, GPS and mobile communication devices
creates a “Mobile GIS' concept. This paper presents results achieved in developing a
prototype Mobile GIS. The System was developed using client-server architecture. Application
on client side was built on Personal Digital Assistants (PDA) based on programming language
C#. Client and server connects through connection-oriented sockets using TCP/IP protocol.
Map Database on Server side is SQL Server 2005 and on PDA side is SQL Mobile Database
of Microsoft. Main functions include displaying Map, querying and updating map information
and specially allowing data exchange between PDAs, or between PDA and Server.
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