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XAY DUNG HE THONG HIEN THI THONG TIN KHi
TUQNG THUY VAN BANG CONG NGHE MA NGUON MO

P4 Thanh Long - Tran Thai Binh
Trung tAm Vién tham va Hé Thong tin Dia ly
Vién Dia 1y Tai nguyén thanh phdé H6 Chi Minh

chire néing lan nén tang cong nghé, va xu hiedng phdt trién cac vmg dung GIS trén nén

tang ma nguon mé dang dege rat nhiéu ngueoi nghién civu dp dung, hiedng di nay thé hién
16 cdc thé manh ciia viée ap dung WebGIS ma nguo”‘n mao la thuan tién trong van hanh, phat trién
ma réng va chi phi gid thanh rat thap.

Ung dung cdc san pham md nguon mé dé xdy dung WebGIS cong bé théng tin khi twong thiy van
giip thé hién cdc théng tin ddc thir cia nganh trén nén dia 1y nhie cdc tram quan trdc, thong tin
may, mua, khi dp, thoi tiét, mé hinh ngdp... ,mét cach triee quan, da dang didi dang ban @6, mé hinh
ba chiéu. Thong tin thé hién dwéi nhiéu hinh thire nhw mau sdc, biéu do, mé hinh,.. givip nguoi sie
dung dé dang tiép cin hon.

Pong thoi, viéc dwa ra cdc thong tin mang tinh chdt thao ludn cho céng dong GIS ma nguon moé
vé ky thudt dp dung, tich hop hién thi cdc san pham khdc nhau,.. nham cung cdp cho moi nguwoi cdi
nhin khdi qudt vé nhitng wu diém va han ché cia huéng di nay, gop phan xay ding mot hé théng hién

Hién nay, céng nghé GIS (Geographic Information Systems) ngdy cang phdt trién cd vé

thi thong tin khi twong thiy van hoan chinh.
Tir khéa: GIS, Web-GIS, Nguon mé.

1. Pit van dé

Bdi canh vé cong nghé:

Hién nay, cong nghé WebGIS ma ngudén mo
ngay cang phat trién, cho phép ngudi sir dung ké
thira ddy du cac tinh ning wu viét cta hai cong
nghé (Web va GIS). Uu diém co ban cua cong
nghé WebGIS 1 kha ning hién thi tich hop nhiéu
16p thong tin chuyén nganh trén nén hé thong tin
dia 1y (GIS) mdt cach tryc quan, sinh dong, don
gian, dé hiéu, dit liéu thoi gian thuc (Realtime)
va d& dang khai thac, chia sé thong tin cho nhiéu
d6i twong str dung véi chi phi gia thanh rat thap
s0 v6i san pham thuong mai ciing tinh nang.

Nhu cau thuc té:

Dac thu cua cac thong tin khi tugng thuy van
tinh tic thoi, thay doi lién tuc theo thoi gian, rat
khé khan trong viéc phd bién thong tin dén nguoi
st dung. Nhu vay,viéc nghién ciru, trién khai
mg dung céng nghé WebGIS mi ngudn mé 1a
giai phap cong nghé khoa hoc, tién tién voi kha
nang lam chu cong nghé cao, gid thanh hop ly,
phu hop voéi chu truong hi¢n dai hda cua nganh

khi twong thuy van 1a nhu cau can thiét va cap
bach.

2. Noi dung nghién ciru

2.1. Gidi thiéu vé WebGIS

2.1.1. Khai niém WebGIS

WebGIS 1a mot hé théng thong tin dia li phan
tan trén mot mang cic mdy tinh dé tich hop, trao
d6i cac thong tin dia 1i trén WWW (World Wide
Web). Trong cach thyc hién nhiém vu phan tich
GIS, dich vu nay gan giéng nhu 1a kién tric
Client-Server cuia Web. Xur li thong tin dia li
duoc chia ra thanh nhidu nhiém vu & phia Server
va Client. DPiéu nay cho phép ngudi dung c6 thé
truy xuat, thao tac va nhan két qua tir viéc trién
khai thai thac dir li¢u GIS tu trinh duyét web cua
ho ma khong phai tra tién cho phan mém GIS[1].

2.1.2. Piém manh va diém yéu cua mot hé
thong WebGIS

Diém manh: WebGIS duoc thira hudng hau
hét cac diém manh cua ca hai nén tang Web va
GIS nhu [3]:

- Nguoi sir dung dé dang tiép can cac Gng
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dung ciia WebGIS bang cach truy cép tir may
tinh hodc cac thiét bi di dong.

- Kha nang dap ung ddng thoi mot luong 16n
nguoi st dung.

- Chi phi thap phit hop cho nhiéu d6i twong sir
dung, cac ing dung Web hau hét 1a mién phi cho
ngudi ding cudi. Ngoai ra, cac to chirc can phai
cung cap cac kha ning GIS cho nhiéu ngudi
cling c6 thé giam thiéu chi phi thong qua We-
bGIS.

- WebGIS 1a cong nghé than thién, dé st
dung, dugc thiét ké danh cho nhiéu dbi tugng su
dung.

- Tinh thong nhét trong cap nhat: Trong We-
bGIS, mot phién ban cdp nhat s€ hoat dong cho
tat ca cac khach hang, do do, dé dang bao tri va
cung cip cac thong tin thoi gian thyc.

Nhung bén canh do, WebGIS ciing c6 nhiing
bét loi sau:

- Gap gi6i han vé toc do duong truyén mang
cling nhu kha nang xu 1y ctia Server, do d6 han
ché vé kha ning dap ung cac yéu cau phan tich
khong gian.

- Thoi gian xtr Iy cac tac vu cuia ngudi dung
cham do phu thudc vao cdu hinh Server va
duong truyén mang.

2.2. Xay dung mo hinh trang WebGIS hién
thi thong tin khi twong thiiy van

WebGIS cong bd thong tin khi twong thity
vin (WebGIS KTTV) dugc xiy dung trén nén
tang ma ngudén ma, do vy san pham phai tuan
theo cac chuan vé ma nguén mo ciia OGC (Open
GIS Consortium) vé céac dic ta dich vu ma Map
Server cung cip nhu WMS (Web Map Service),
WES (Web Feature Service), WCS (Web Cover-
age Service),.. cach thirc truy vén, truyén tai,
dinh dang di liéu, ...[4].

2.2.1. Lua chon kién tric hoat dong cua We-
bGIS KTTV

Mot trang WebGIS hoat dong theo mod hinh
Server-Client, do vay kién tric xay dung mot
ung dung WebGIS ciing phu thudc vao 2 thanh
phan nay:

- Server side: cho phép ngudi dung gui yéu
cau lay dir liéu va phan tich trén may chu. May
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chu s& thue hién cac yéu cau va gui tra dir lidu
hodc két qua cho ngudi dung.

- Client side: cho phép nguoi dung thuc hién
cac thao tac phan tich trén dir li¢u tai chinh may
nguoi dung.

- Server va Client: két hop hai phuwong thirc
Server side va Client side dé phuc vu nhu cau
cua nguoi dung.

Ung dung sé& str dung kién trac két hop ca
server va client, kién triic nay vira gitp dap ting
cac thao tac cua nguoi dung phia client nhanh,
giam tai cho server vira co thé thuc hién cac xu
ly, phan tich hiéu qua ¢ phia server ma client
khong thé dam nhan.

2.2.2. La chon cdc san phdm nguon mé xdy
dung hé thong

Mot hé théng WebGIS mudn hoat dong duogc
thi phia server phai dugc cai dat cac phan mém
dam nhan céc chirc nang twong img nhu may chu
web, may chu ban dd, co s& dit liéu.. Su 6n dinh
cua hé théng, hiéu suat hoat dong cua ung dung
phu thudc rat 16n vao cac phan mém va sy phdi
hop gilta chung ¢ phia server. Do vay viéc lua
chon nham xac dinh cac phan mém thich hop 1a
can thiét.

2.2.2.1. Phan mém Web Server

Hién nay, cdc phan mém Web Server rat phod
bién, trong linh vuc nay cic phian mém ma
ngudn mé& phat trién rit rong rai voi cac chic
ning cao cap khong thua kém cac san pham
thuong mai, cho hi¢u suat lam viéc tuong duong,
c6 thé ké dén nhu Apache tomcat, Apache Hitp,
Abyss Web Server,... dac bi¢t Apache Http cho
hiéu suit 1am viéc cao, 6n dinh. Tur thang 4 nam
1996, Apache da tr¢ thanh mot phan mém Web
Server ma ngudn mo pho bién nhét hién nay[5].
Apache Http c6 thé chay trén ca 2 nén tang hé
diéu hanh pho bién nhat hién nay 1a Window va
Linux. Do vay, nhom nghién ctru lya chon
Apache lam phin mém Web Server cua hé
théng.

2.2.2.2. Phan mém quan tri co so dir liéu

C6 rat nhidu hé quan tri co sé dir liéu khac
nhau nhu: MySQL, Oracle, SQL Server, Post-
greSQL..., trong d6 PostgreSQL va MySQL Ia
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nhitng hé quén tri co s di liéu ma ngudn mo
pho bién nhat. MySQL dugc sir dung pho bién
trong cac img dung Web thong thuong, con Post-
greSQL dugc st dung nhiéu trong cac ung dung
ban d6, do phan mém nay hd trg kiéu dir liéu
khong gian manh, c¢6 nhiéu ham phan tich khong
gian, hd trg danh chi muyc, va cho phép ngudi
dung ty dinh nghia ham, kiéu dit liéu,..[6]. Pén
nam 2006 PostGIS (phan md rong khong gian
cho PostgreSQL) chinh thuc dugc thira nhan
tuong thich véi chuan dir liéu khong gian cua
OGC.[7]. Nhu vay dé quan 1y tt dit liéu khong
gian, img dung s€ sir dung PostgreSQL v&i plu-
gin PostGIS 1am h¢ quan tri co s¢ dir lidu.

2.2.2.3. Phan mém MapServer

Vi cac lgi ich ma WebGIS mang lai, hién
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nay c6 rat nhiéu phin mém cho giai phap Map
Server, bao gdm ca ¢ phi va mién phi, c6 thé ké
dén nhu phﬁn mém ArcGIS Server cua Esri,
Mapxtreme cua Pitney Bowes, phan mém
MapServer, GeoServer,... Trong d6 MapServer
va GeoServer 1a nhitng phin mém ma ngudn mo
phd bién nhat hién nay. Ca hai phan mém nay
déu dap ung duoc cac yéu cau ciia mot may chu
ban d6 nhu kha nang chiu tai, hidu suat lam viéc
cao, hi¢u qua, hd tro dﬁy du cac chuan dich vu co
ban cua OGC nhu WMS, WEFS, WCS,
WMC,SLD, GML...[8][9]. Tuy nhién, ban d6
duoc tao ra tur dich vu WMS ctia Mapserver co
thim m§¥ cao hon Geoserver, chét lugng hinh anh
cao hon, thoi gian hoi dap ciing nhanh hon so
voi Geoserver [10].

Bdng 1.80 sanh chdt lwong va hiéu nang giita MapServer va GeoServer

Noi
dung

GeoServer

Thoi gian 0.8 to 1.0 gidy voi thiét 1ap 1a

héi dap USE JAI IMAGEREAD=true
0.6 to 1.3 gidy véi thiét 1ap 1a
USE_JAI IMAGEREAD=false

Kich 63,574 bytes

thuéc

anh

Bing db A A

Chit Hién thi ddy du nhung hoi ring cua
lugng

MapServer

0.4 t0 0.6 gidy

78,327 bytes

Al
$ "
A

bep

Bang 2. So sanh hiéu suat lam viéc giita ArcServer va MapServer

Yéu ciu dich vu WFS kich thuéc tip tin trung binh (Mb) va thoi gian tai vé
Get Capabilities Descr{}))ellieature Get Feature
My chu dich | Dir liu Kich | Kich | Kich Ny
vu ban do hanh chinh A Thoi oA Thoi oA Thoi
thudc tap . thude tap . thudce tap .
tin gian tin gian tin gian
MapServer Ashland 0.03 ] 0.117 0.01 | 0.096 89.26 | 1.405
Bayfield 0.03 | 0.097 0.01 | 0.095 293.61 | 8.813
Douglas 0.03 | 0.099 0.01 | 0.095 456.72 | 5472
Iron 0.03 | 0.098 0.01 | 0.096 3.93 | 0.204
ArcServer Ashland 0.02 | 0.403 0.01 | 0.397 58.52 | 4374
24.93
Bayfield 0.02 | 0.402 0.01 0.4 342.04 1
38.73
Douglas 0.02 | 0.396 0.01 | 0.417 538.88 8
Iron 0.02 | 0.423 0.01 ] 0.411 8.26 | 1.096
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(Ngudn: Digital Geography[11])

Qua phan tich, nhom nghién ctru lya chon
Mapserver 1a may chii ban d6 dé cung cip cac
dich vu WMS, WEFES cho nguoi st dung.

2.2.3. Nguyén Iy hoat dong ciia hé thong We-
bGIS KTTV

' Bunp wendu udrp celn

nyjo Apw Bunp Bup

PostgreSQL
(PostGIS)

ngy ap 08 0D

Hinh 2. Céu triic va nguyén 1y hoat dong ciia
hé thong WebGIS KTTV

Nguyén 1y hoat dong cua trang WebGIS
KTTV cling tuan theo mo hinh may chu - may
khach (Server - Client). Trong do, nguoi dung
trong vai tro may khach s& giri nhiing yéu cau
twong Ung nhiing tac vu ma minh thao tac trén
trinh duyét (Browser) dén may chu. Tai day, cac
chuong trinh Web Server, Map Server sé xu ly va
guri tra két qua vé hién thi trén trinh duyét Web
cho nguoi dung.

Phia Server s& dir dung cic phan mém
Apache la may chu Web, Mapserver lam may
chi ban d6, PostgreSQL vdi plugin PostGIS dam
nhan chtc ndng quan tri co s¢ dir li¢u. Phia
Client nguoi dung s€ sir dung cac trinh duyét
Web dé truy cap vao tng dung WebGIS. Trang
WebGIS KTTV s€ dugc nhiing ma Javascript
ctia thu vién Openlayers dé hd trg Server hién
thi, thao tac v&i ban do.

2.3. Két qud nghién ciru

Véi muc tiéu ban dau dé ra 1a tng dung cong
nghé ma ngudén mé dé xay dung mot Gng dung
WebGIS cong bd cac thong tin khi twong thiy
van. Két qua cua dé tai 1a trang WebGIS KTTV
dugc xdy dung hoan toan bang cac phan mém
ma nguén mo Bo vi da gioi thi¢u tai muc 2.2.
V6i chtie niang hién thi cac thong tin khi twong
thuy van, rng dung da dua dugc cac 1op dir licu
GIS nhu dia hinh (raster dem), hanh chinh, giao
thong, song ngoi 1én trén nén Web.

Hinh 3 12 két qua hién thi s6 liéu thuc do muc
nudce tai Tram Moc Hoa trén WebGIS KTTV, gia
tri myuc nudc cac tram quan tric ¢ khu vuc dong
bang song Ciu Long duoc thé hién theo thoi
gian thyc, ty dong thay d61 mau sic, kich thudce
ddi tuong khi myc nude vuot muce bao dong. Gia
tri muc nude thu nhan duoc duoc thé hién & dang
biéu do cho thiy dién bién thay doi muc nudc
theo thoi gian.

Hinh 4 1a két qua cua viéc van dung cac uu
diém cua nén tang Web, WebGIS KTTV da hién
thi tich hop hinh anh, video, san pham dy bao
ngap lut d6 thi (m6 hinh 3D) cung cap cho ngudi
su dung cac thong tin tryc quan, sinh dong.

Hinh 3. Hién thi thong tin quan trdc myc nude
tai Tram Moc Hoa trén WebGIS
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Hinh 4. Hién thi théng tin mé hinh ngdp tai
diém quan trac D25, tp. Ho Chi Minh
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Bén canh d6, WebGIS KTTV di hién thi tich
hop cac duoc cac ngudn thong tin khi trong khéac
nhau cua NaSa, WeatherUnderGround,.. nhim
cung cip cho ngudi ding cac thong tin vé thoi
tiét, khi tuong mot cach tryc quan, nhanh chong
va chinh xac nhat (Hinh 5). Ung dung cho phép
nguoi st dung truy cdp xem anh may vé tinh, cac

) '.-3

Hinh 6. Cac lop ban do nhiét d, luwong mua,
khi dp, téc dé gié

3. Tong két

3.1. Két qua dat dwoc

Ung dung duoc xay dung voi day du céc
chtrc nang cua mét trang WebGIS nhu kha nang
tuong tac v6i ban do thong qua cac cong cu kéo
tha, phong to, thu nho ban d6. Cac ddi tuong
dugc thé hién trén nhiéu 16p nén dia 1y voi kha
ning chdng 16p ban dd. Thong tin d6i tuong
dugc thé hién dudi nhiéu hinh thuc da dang, sinh
dong, mang dén nhiéu thong tin hon cho ngudi
dung nhu van ban, hinh anh. Két hop véi cong
nghé WebGL giup nguoi dung cé trai nghiém
tuong tac vdi mo hinh 3D dia hinh va muc nudc
ngay trén nén WebGIS.

Ngoai nhiing 16p dit liéu do chuong trinh xay
dung nhu cac 16p ban dd nén, dia hinh, tram
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16p ban d6 nhu ban dd lwong mua, khi ap, toe do
gi6, nhiét do,.. dac biét 1a ban do du bao, dudong
di ctia bdo nham hd trg cho nha quan ly, dbi
tugng st dung trong nghi¢p vu du bao, canh bao
va diéu hanh phuc vu phong chong, giam nhe
thién tai (Hinh 6, 7).

VvV VVY

Hinh 7. Xem dién bién anh mdy vé tinh da thoi
gian

quan tric, tng dung con két hop duoc nhiéu
ngudn thong tin khac nhau, cung cap nhiéu 16p
ban d6 chuyén dé nhu ban dd nhiét do, luong
mura, khi ap, toc do gio, may, bido. Thong qua cac
16p ban do nay, moi ngudi ¢6 thé hinh dung
duoc tinh hinh thoi tiét hién tai, xem xét hudng
di chuyén cua cac hién tugng thoi tiét nhu may,
bao dé chuan bi cong tac tmg pho thién tai kip thoi.

3.2. Thdo ludgn

Cac phan mém GIS ma ngudn md di co
nhitng budc phat trién manh mé va ngay cang
kh'fmg dinh vi thé va sirc manh cta minh. Nhiing
nha 1ap trinh vién trén toan thé giéi dang lam
viéc khong ngimg nham cai tién vé chirc ning,
hiéu suét 1an kha ning tiép can tir phia nguoi
dung cta cac tmg dung ma ngudn mo, do d6 day
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la nhiing phén mém c6 tinh cong déng cao, duoc
xdy dung va phat trién trén nén tang chat xam
cua ca cong ddng. Cung v6i xu hudng mé vé
cong nghé, cac img dung web dang 1a xu thé phat
trién hién nay nho kha nang tiép can dé dang,
trién khai nhanh chéng, chi phi trién khai, bao
dudng thap. WebGIS véi st mang mang nhiing
trai nghiém GIS cho mot cong dong rong 16n
nhitng ngudi c¢6 nhu ciu ding thong tin GIS
nhung khong am hiéu vé GIS s& la mot hudéng
phat trién dung din va rong mé cua GIS.

Tuy nhién, khong nhu cac gidi phap thuong
mai thuong xay dung mot bo thuat sy hod tro
nguoi dung xay dung Gmg dung ctia ho, muén
mg dung cac san pham ma ngudn mo, ydu cau
nha phat trién phai am hiéu cong ngh¢, va phai
viét két hop nhiéu thu vién, phan mém khéc
nhau, mdi mot thanh phan trong mot hé thong co
thé 14 mot phan mém riéng biét. Dicu nay giy
kho khan cho nhiing ai lan dau tién tiép xtc véi
céc giai phap ma ngudn mo. Tuy nhién, day ciing

¢6 thé xem 1a mot thé manh cua giai phap ma
ngudn mo, khong nhur cac giai phap thuong mai,
ngudi ding phai sir dung tron bd cac san pham
ctia ho trong cing mot hé thong thi ddi véi ma
ngudn ma, ngudi ding c6 thé tiy bién, Iya chon
cho minh mot mé hinh phat trién ing dung phu
hop nhat trén co so dénh gia, lya chon nhiing uu
diém cua cac san pham khac nhau vao cing mot
hé thong.

3.3. Két lugn

Céc thong tin vé khi twong thuy van c6 tinh
chat trc thoi, thay ddi lién tuc theo khong gian va
thoi gian. Do vy, viéc ung dung WebGIS ma
ngudn mo dé hién thi, cong bod thong tin khi
tuong thuy van 1a gidi phap cong nghé khoa hoc,
tién tién, c6 tinh kinh té cao va phu hop véi dinh
hudng hién dai hoa cuia nganh khi tugng thuy
van. Qua do6, phat huy vai tro, vi thé cua thong tin
khi tuong thuy van mai trong cong tac du bdo,
canh bao va phong tranh, giam nhe thién tai.
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