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TOM TAT

V4n nan Un tic giao thdng dang 1a vin nan nghiém trong can phai giai quyét doi
véi cac khu do thi 16n ¢ nudce ta, dic biét 1a khu vuc thanh phd H6 Chi Minh. Hién
nay, dich vu Google Maps da cung cap dich vu thdng tin giao théng qua ban db cho
nhiéu thanh phé I16n trén thé gisi. O Viét Nam, mic di van dé On tic giao thong dang
rat cap thiét nhung chua c6 dich vu nao tuong tu. Toi xin dé& xuat dé tai khoa luan 1a
“Nghién citu cong nghé WebGIS va xay dwng Website hd tro cung cap thong tin
giao thong trén dia ban thanh phé Hé Chi Minh”. Muc tiéu cua khoa luan la mé
phong giai phap cung cap théng tin giao théng théng qua dich vu Google Maps API va
cac thiét bi di dong két ndi Internet. Giai phap dugc chon 1a két hop Web Server chay
trén nén ASP.NET va céc trinh duyét chay trén thiét bi di dong. Noi dung dé tai duoc
chia thanh 6 phan nhu sau:

— Chwong 1. M& dau: Gidi thiéu bdi canh, ly do thyuc hién dé tai ciing nhu céc giai
phap hién thoi 6 lién quan, tir d6 rut ra hudng tiép can thyc hién dé tai.

— Chwong 2. Tong quan: Trinh bay so leoc vé ly thuyét va cac ki thuat 1ap trinh
WebGIS trén nén web, ASP.NET, Google Maps API.

— Chwong 3. Bai toan giai quyét van dé un tic giao théng: Giai thiéu so lugc bai
toan, phan tich va xéac dinh yéu cau cua nguoi ding va website, néu ra cac van dé cu
thé ma bai toan phai giai quyét.

— Chuong 4. Xay dung Website: Phan tich va thiét ké trang website, xay dung cac
chac nang théa man muc dich cua dé tai.

— Chwong 5. Cai dat va thir nghiém: Mot s6 diém chinh khi thuc hién cai dat va
thtr nghiém trang WebGIS.

— Chwong 6. Két luan va kién nghi: Néu danh gia toan bo dé tai, trinh bay nhiing
két qua dat duoc ciing nhu nhitng han ché cua dé tai tir ¢6 dé xuat huéng nghién ciu

trong tuong lai.
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Chuong 1. MO PAU
1.1. Datvan dé

Hién nay, Un tic giao thong dang 1a vin dé chung, nan giai caa cac thanh phé 16n
& nudc ta, dac biét 1a & Ha Noi va Thanh phé H6 Chi Minh. Un tic giao théng khéng
chi gay thiét hai vé kinh té ma con kéo theo nhiéu hau qua xa hoi nghiém trong. Céc
co quan chirc ning di c6 nhiéu cb géng dé ra cac giai phap chéng Un tic. Tir cac giai
phép k¥ thuat nhu phan lan duong, bit cac nga tu, tang cuong canh sat chi huy & cac
nit giao thong hay bi Un tic dén giai phap tan dung sitc manh cong déng nhu thyc hién
chuong trinh VOV giao thong, ting cudng gido duc, tuyén truyén, kéu goi y thuc cua
nguoi tham gia giao thong. Tuy nhién, do mat d6 tham gia giao thong qué Ién, co s&
hang ting khong du dap tng duoc, mot phan y thirc ciia ngudi tham gia giao thong

chua cao, nén cac bién phap dé ra chua mang lai hiéu qua nhu mong mudn.

Thuc té, hién twong Un tac chi thudong xuyén xay ra & mot sé diém co dinh, & cac
tuyén dudng trong diém, c6 nhiéu phuong tién luu thong vao cac gid cao diém. Néu
chung ta ¢ cach théng bao cho nguoi tham gia giao thdng biét trude duoc doan duong
nao dang bi Un tic va c6 nguy co bi Un tic thi hoan toan cd thé lam giam dugc sé diém

0N tic dang xay ra trén cac tuyén duong.

Trong thoi gian qua, chuong trinh VOV giao thong cua dai tiéng ndi Viét Nam
da ra doi va nhan dugc sy hudng tng tich cuc cia ngudi dan. Cach lam cuaa chuong
trinh VOV giao thong d6 la cung véi nguoi tham gia giao thdng va cac cong tac vién
tai cac diém hay xay ra Un tac phét hién va thong béo kip thoi tinh trang giao thong
qua lan séng radio. Tuy nhién, nhuoc diém cua VOV giao thdng 1a do sir dung chuong
trinh phat thanh nén théng tin chi dén duoc véi sé it ngudi tham gia giao thong, thong
tin duoc truyén tai dudi dang am thanh nén it truc quan, giam bét tinh hiéu qua caa
thong tin. Huéng dén cach tiép can khac d6 1a thong qua mai truong Internet va cac
thiét bi di dong, cling vai cac chirc ning, nhiém vu cua GIS t6i di chon dé tai khoa

luan “Nghién cieu cong nghé WebGIS va xay dwng Website hd trg cung cip théng
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tin giao thong trén dia ban thanh phé H6 Chi Minh”. Bai toan dwoc giai quyét cha
yéu dya vao dich vu Google Maps API va céc thiét bi di dong sir dung dich vu nay.
Google Maps la dich vu da phd bién trén thé gidi cling nhu ¢ Viét Nam. O céc thanh
phd 16n trén thé gisi, Google Maps c6 tich hgp théng tin giao thong vao ban d6 ¢ ché
d6 Traffic View, nguoi tham gia giao théng sir dung cac thiét bi di dong co tich hop
Google Maps hoan toan c6 thé biét truéc dugc nhitng thdng tin On tic trén cac tuyén
duong ma ho sip di qua. Tuy nhién, ¢ Viét Nam, dich vu nay chua duoc hd tro ciing
nhu chua c6 dich vu nao twong tu. Vi thé véi hi vong hd trg phan nao cho thanh phé
Ho Chi Minh néi riéng va ca nuéc ndi chung trong viéc giam thiéu tinh trang un tic

giao thdng, t6i s& cd giang hoan thanh that tot khoa luan tét nghiép cua minh.

1.2. Giéi han cia dé tai

Do han ché vé thoi gian va ngudn luc nén dé tai chi tim hiéu va xay dung mot
trang WEBGIS co ban phuc vu cho muc dich chu yéu duoc néu ra cua dé tai.

Gidi han vé pham vi khu vuc nghién cau: Céc tuyén duong trong diém trén dia
ban thanh phé H6 Chi Minh.

1.3. Muc tiéu cia dé tai

— Tim hiéu cong nghé WebGIS va céch xay dung nén mot trang WebGlIS.

— Tim hiéu dich vu Google Maps API, sir dung Google Maps nhu ban dd nén cua
trang WebGIS.

— Tim hiéu ngdn ngir 1ap trinh ASP.NET (C#) va Javascript, cling nhu phan mém
Microsoft SQL Server hd tro xay dung cac chirc ning va giao dién cho trang WebGIS.

— Xay dung WebGIS hoan chinh véi cac chiic niang chinh nham dua ra mot s6 giai
phép b sung, kha thi cling véi cac phuong tién khac nhu VOV giao théng, dua thong
tin giao thong dén cho ngudi sir dung Internet di dong, tir d6 1am giam thiéu tinh trang
Un tac giao thong ¢ thanh phé H6 Chi Minh nhu hién nay.
1.4. Hwéng tiép can ciaa dé tai

Giai phap dua ra ¢ ddy la khi ngudi tham giao luu thong trén cac tuyén duong s€

tryc tiép cap nhat tinh trang giao thdng hién tai ma ho dang gip phai Ién trang

WebGIS nhu un tic, phuong tién di chuyén cham véi cac ly do cu thé nhu do ¢ tai
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nan giao thdng, hay do anh huéng cua thoi tiét (mua, thuy tridu dang,...), cic cong
truong, cong trinh dang thi cong,... Khi nhirng nguoi tham gia giao théng phia sau
bang phuong tién thong tin ca nhan cia minh ho cd thé cap nhat dugc nhitng tinh trang
trén, tir d6 c6 thé tranh di nhirng tuyén duong dang un tic ma ho sip di qua bang cach
chuyén qua mat 1 trinh méi thong thoang hon. Tir d6 nhiing tuyén dudng dang bi Un
tic s& giam duoc luong phuong tién giao thong va sém giai quyét duoc tinh trang Un

tac hién tai.



Chuong 2. TONG QUAN

2.1. Khu vuc nghién ciu
2.1.1. Vitridialy

Thanh phé H6 Chi Minh 1a thanh phé dong dan nhat, dong thoi ciing 1a trung tam
kinh té, van hoa, gido duc, quan trong cia nuéc ta. Nam trong ving chuyén tiép giira
mién Péng Nam B6 va Tay Nam B9, Thanh phé H6 Chi Minh ngay nay bao gom 19
quan va 5 huyén, tong dién tich 12 2.095,06 km2.

Thanh phé H6 Chi Minh ¢6 toa do 10°10' — 10°38' Bac va 106°22' — 106°54'
Pong, phia Bic giap tinh Binh Duong, Ty BAic giap tinh Tay Ninh, Pong va Dong
Bic gi4p tinh Pong Nai, Pong Nam giap tinh Ba Rja - Viing Tau, Tay va Tdy Nam
giap tinh Long An va Tién Giang. Nam ¢ mién Nam Viét Nam, Thanh phé Ho Chi
Minh cach Ha Noi 1.730 km theo dudng bo, trung tdm thanh phd cach bo bién Pong
50 km theo duong chim bay. Véi vi tri tam diém cua khu vuc Péng Nam A, Thanh
phé H6 Chi Minh 13 mot dau méi giao théng quan trong vé ca duong bo, dudng thay
va duong hang khong, ndi lién céc tinh trong ving va con 1a mot cira ngd qudc té.

Thanh phé H6 Chi Minh gém c6 bén diém cuc:

e Cuyc Bic la x4 Phil My Hung, huyén Cu Chi.
e Cuc Tay la xa Thai My, huyén Cu Chi.
e Cuyc Nam la xa Long Hoa, huyén Can Gio.

e Cuyc Pong 1a xa Thanh An, huyén Can Gio.
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Hinh 2.1: Vi tri dia ly Thanh phé H6 Chi Minh

2.1.2. Khi hau, thai tiét

Nam trong ving nhiét déi xavan, Thanh phé H6 Chi Minh ¢6 nhiét d6 cao déu

trong ndm va hai mua mua — kho rd rét. Mua mua duoc bit dau tir thang 5 t6i thang
11, con mua kho tir thang 12 t6i thang 4 ndm sau. Trung binh, Thanh phé Hd Chi
Minh c6 160 ti 270 gio nidng mot thang, nhiét do trung binh 27°C, cao nhat Ién toi
40°C, thap nhat xudng 13,8°C. Hang nam, thanh phd ¢ 330 ngay nhiét do trung binh
tir 25 dén 28°C. Lwong mua trung binh cta thanh phd dat 1.949 mm/nim, trong d6
nam 1908 dat cao nhat 2.718 mm, thap nhit xuéng 1.392 mm vao nim 1958. Mot

nam, & thanh phd cé trung binh 159 ngay mua, tap trung nhiéu nhat vao céc thang tir 5
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t6i 11, chiém khoang 90%, dic biét hai thang 6 va 9. Trén pham vi khong gian thanh
phd, lwong mua phan bd khong déu, khuynh hudng ting theo truc Tay Nam — Dong
Bic. Cac quan noi thanh va céc huyén phia Bic c¢6 lugng mua cao hon khu vuc con

lai.

Thanh phd H6 Chi Minh chiu anh huéng béi hai huéng gié chinh 1a gié moa Tay
— Tay Nam va Bic — Bong Bic. Gid Tay — Tay Nam tir An Do Duong, té¢ do trung
binh 3,6 m/s, vao mia mua. Gié Gié Bic — Dong Bac tir bién Pong, toc do trung binh
2,4 m/s, vao mua kho. Ngoai ra con co gid tin phong theo huéng Nam — Dong Nam
vao khoang thang 3 t&i thang 5, trung binh 3,7 m/s. C6 thé ndi Thanh phé Ho Chi
Minh thudc ving khong cé gio bio. Ciing nhu lwong muwa, d6 am khéng khi & thanh
phd 1én cao vao mua mua (80%), va xudng thap vao mua kho (74,5%). Binh quan do
am khong khi dat 79,5%/nam.

Thang

Trung binh t6i cao °C (‘F) ------------
Trung binh t6i thdp °C (F) _m -—---mmm
&) m 262 (10.6)

Lwong mwa mm (inch) 14 (0.8) 402 (3 ﬁ) 42017

so(zz;

Hinh 2.2: Khi hau Thanh phé H6 Chi Minh

2.1.3. Kinh té - Xa hi

Thanh phé H6 Chi Minh giir vai tro dau tau kinh té cua ca Viét Nam. Thanh phé
chiém 0,6% dién tich va 8,34% dan s6 cua Viét Nam nhung chiém tsi 20,2% tong san
pham, 27,9% gi4 tri san xuat céng nghiép va 34,9% du an nudc ngoai. Nam 2012,
GDP dat khoang 9,2%, trong d6 khu vuc dich vu dat khoang 10,8%, cdng nghiép va
xay dung dat khoang 9,2%, néng 1am va thay san dat 5%. GDP binh quan dau ngudi
dat 3.700 USD.

Nén kinh té cua Thanh phé HO Chi Minh da dang vé linh vuc, tir khai thac mo,
thay san, ndng nghiép, céng nghiép ché bién, xay dung dén du lich, tai chinh... Nganh
kinh té, dich vu chiém ty trong cao nhat: 51,1%. Phan con lai, céng nghiép va xay

dung chiém 47,7%. Nong nghiép, 1am nghiép va thity san chi chiém 1,2%.



Tuy vay, nén kinh té caa Thanh phd H6 Chi Minh van phai di mat véi nhiéu
kho khin. Co sé ha ting caa thanh phé lac hau, qua tai, chi gié tiéu dung cao, té nan xa
hoi, hanh chinh phuc tap.... gdy khé khin cho sy phat trién kinh té.

Nam 2011, dan sé toan thanh phé H6 Chi Minh dat gan 7.521.100 ngudi véi dién
tich 2095,6 km2, mat do dan sé dat 3589 nguoi/km? Trong d6 dan sb song tai thanh
thi dat gan 6.250.700 nguoi, dan s6 séng tai nong thon dat 1.270.400 ngudi.

Sy phan b6 dan cu ¢ Thanh phd HO Chi Minh khong dong déu. Trong khi mot s6
quan nhu 4, 5 va 11 ¢6 mat do 1én tdi trén 40.000 nguoi/km?, thi huyén ngoai thanh
Can Gio c6 mat do twong ddi thap 98 ngudi/km2. Nhitng ndm gan day dan sé cac quan
trung tdm c6 xu hudng giam, trong khi dan sé cac quan maéi lap ving ven ting nhanh
do tiép nhan ngudi dan tir trung tm chuyén ra va ngudi nhap cu tir cac tinh dén sinh

s6Ng.

2.1.4. Giao thdng van tai

Nho diéu kién ty nhién thuan lgi, Thanh phé H6 Chi Minh tro thanh mot dau méi
giao thdng quan trong cia Viét Nam va khu vuc Pong Nam A. Khac véi Ha Noi, van
tai thiy & Thanh phd Ho Chi Minh chiém mét ty 1¢é quan trong. Tinh riéng van tai hang
hoa, duong bién chiém khoang 29% va duong sdng khoang chiém 20% tong khoi
luong thong qua dau maéi thanh phd. Puong bo chi chiém 44% van tai hang hoa nhung
chiém toi 85,6% van tai hanh khach. Vé giao thong duong khéng, San bay quéc té Tan
Son Nhét 1a phi truong 16n nhat Viét Nam vé ca dién tich va céng suat nha ga. Thang
9 nam 2011, toan thanh phd c6 480.473 xe 6t6 va 4.883.753 xe moto.

Giao thong duodng sit cua thanh phé gdm tuyén noi 6 va khu vuc phu. Trong
thanh phd cé hai nha ga chinh: Séng Than va Sai Gon. Bén canh dé con c6 mot s6 nha
ga nho nhu Di An, Thu Bac, Binh Triéu, GO Vap. Do mang luéi duong sat khong
dugc ndi tryc tiép véi cac cang, co sé da cii ki nén giao thong duong sat Thanh phb
Ho6 Chi Minh khéng phat trién, chi chiém khoang 6% khéi lwong hang hoa va 0,6%
khéi lugng hanh khach.



Giao thong dudng bo, thanh phd cd 6 bén xe khéch lién tinh dugc phan b & cac
ctra ngd ra vao: Mién Pong, Van Thanh, Mién Ty, Cho Lén, Tan Binh - Tay Ninh,
Ky Thi On. Mang lu6i kha nang tiép nhan trén 1.200 xe/ngay, van chuyén gan 41.000
khach/ngay di cac tinh Nam Trung B, Tay Nguyén, Déng Nam B, Dong bing song
Ctru Long. Tong luong hanh khéch lién tinh qua thanh phé khoang 106,4 triéu luot

ngudi/nam, nhiéu nhat qua quéc 16 1A.

Khu vuc Thanh phd H6 Chi Minh ¢é bén cang bién chinh: Sai Gon, Bén Nghé,
Nha Be, Tan Cang cung cac cang song Binh Dong, Tan Thuan, Tén That Thuyét, Binh
Loi, Binh Phuéc... Cang Sai Gon la mét trong nhiing cang Ién nhat Viét Nam, chiém
25% trong tong khdi lwong hang hoa théng qua cac cang bién ca nude. Tuy ning luc
ctia cac cang caa Thanh phé HO Chi Minh 16n nhung viéc chuyén tiép giita giao thdng

duong bo, duong bién va dudng séng gap nhiéu kho khan.

Giao thdng trong khu vuc noi 6, do toc do ting dan s6 nhanh, quy hoach yéu, hé
théng duong xa nho... khién thanh phé lubn phai d6i mat voi van dé Un tic. Thanh phé
c6 239 cay cau nhung phan 16n chiéu rong nho hon chiéu rong caa dudng nén gay kho
khin cho cic phuong tién giao théng. Khdng nhitng thé, mot phan cac cay cau co
trong tai thap hay dang trong tinh trang xudng cap. Tai cac huyén ngoai thanh, hé
théng dudng van phan nhiéu 1a dudng dat da. Trong khi d6, hé théng duong trai nhya
con lai ciing tré nén qua tai, can sira chira. Dé giai quyét van dé giao thong do thi,
Thanh phé H6 Chi Minh dang dau tu cho hé thdng giao théng céng cong. Hién nay
thanh phé cd 3.250 xe buyt va 8.000 xe taxi, mdi nam chi dap @ng khoang 6,2% nhu
cau di lai. Hé thong xe buyt chua dem lai hiéu qua cao, 65% tuyén tring lap. Cung
mang ludi xe buyt, di an tau dién ngam Thanh phé H6 Chi Minh dang trong giai doan

Ién ké hoach thuc hién.

2.2. Hé théng thong tin dia ly (GIS)
2.2.1. Khéi niém
C6 rat nhiéu dinh nghia vé “Hé thong thong tin dia 1y
— Theo Ducker (1979) dinh nghia, GIS 1a mét treong hop dic biét cua hé théng

thong tin & d6 co so dit lidu bao gdm sy quan sat cac dat trung phan b khdng gian,
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cac hoat dong su kién c6 thé dugc xac dinh trong khoang khéng nhu dudng diém,
vung.

— Theo Goodchild (1985) 1a mot hé thong str dung co sé dir lidu dé tra 16i cac cau
hoi vé ban chat dia Iy cua céc thuc thé dia ly.

— Theo Burrough (1986) dinh nghia, GIS 1a mot cdng cu manh dung dé luu trix va
truy van, bién d6i va hién thi dit liéu khdng gian tir thé gisi thuc cho nhitng muc tiéu
khac nhau.

— Theo Aronoff (1993) dinh nghia, GIS 1a mot hé théng gém céc chirc ning: Nhap

dir liéu, quan 1y va luu tri dir liéu, phan tich di liéu, xuat di liu.

Toém lai, theo Nguyén Kim Loi va ctv (2009) GIS dugc dinh nghia nhu 1a mot hé
théng thdng tin ma no st dung dit liéu dau vao, cac thao tac phén tich, co s di liéu
dau ra lién quan vé mac dia ly khong gian, nham tro gilp viéc thu nhan, luu trit, quan
ly, xtr ly, phan tich va hién thi cac thong tin khong gian tir thé gidi thuc dé giai quyét
c4c van dé téng hop thong tin cho cac muc dich cua con nguoi dat ra, chang han nhu
hd trg viéc ra quyét dinh cho quy hoach va quan ly sir dung dat, tai nguyén thién
nhién, méi trudng, giao théng, d& dang trong viéc quy hoach phat trién do thi va nhiing

viéc luu trir dit liéu hanh chinh.

2.2.2. Lich sir hinh thanh GIS

Theo nhiéu tai liéu cho thay, lich sir hinh thanh GIS khong duoc cu thé lam boi 18
nhitng khai nhiém tuong ty GIS da ton tai ngay tir khi xuét hién con nguoi, tir khi con
ngudi ¢6 nhu cau di lai, sinh hoat, budn ban,... Mic du vay, su dong gop rat 1on va rat
tich cuc ciia Gido su Roger Tomlinson vao nim 1963 da khién thé gigi phai cong nhan
ong chinh la cha d¢ cua GIS.

GS. Roger Tomlinson 12 nguoi xay dung Hé thong thong tin dia Iy (HTTTPL)
dau tién trén thé gigi. Do 1a Hé thong thong tin dia Iy quéc gia Canada (CGIS). Ngoai
ra, ong con duoc biét dén nhu 13 nguoi dau tién dua ra thuat ngir GIS.

No6i dén GIS, chiing ta cling c6 thé nghi dén viéc luu trix va truy van dit liéu, dac
biét 12 dit liéu khong gian do s6. Nhitng ly thuyét va thuc té vé co so dit liéu va hé
thong thong tin ra doi vao cudi nhitng nim 60, dau nhitng ndm 70 13 mot dong gop

khéac cho su ra doi cua GIS.
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Vao nhitng nim 1950, cac luc lwong quan su bat dau sir dung vién tham moi
truong (Environmental Remote Sensing) trong cac cong tac dic biét. Sy “chuyén
nhuong” cong nghé vién thdm tir quan sy sang dan sy vao nhitng nim 1960 1a mot
d6ng luc khac thuc day GIS.

GIS s& khong 1a GIS néu nd khdng thyuc hién cac bai toan phan tich khong gian
(Spacial Analysis). Mot 16p bai bai toan phan tich khong gian kinh dién d6 1a chéng
I6p (Overlay). Nhitng Iy luan ang dung dai s6 ban do (Map Algebra) vao nhiing nim
60 trong cac ung dung quy hoach gilp bd sung thém mot “bé phong” nita cho “tén
Itra” GIS.

Tat ca nhimg ¥ tudng trén dudng nhu dugc hoi tu vao cling mot thoi diém. Rober
Tomlinson 14 mét trong nhitng ngudi nhay bén don nhan nhiing tinh hoa d6 va chuyén
thanh mét GIS.

GIS ngay nay khong chi ding lai & mic cong nghé ma no da tién Ién nhiéu nac
dén khoa hoc (Geographic Information Science — GISci) va dich vu (Geographic

Information Services).

2.2.3. Thanh phan caa GIS

Nam thanh phan quan trong ciu thanh nén GIS:

Phan cirng Phin mém Co s& dirliéu
GIS
Con ngw&i Phuwong thire

Hinh 2.3: M6 phong cac thanh phan co ban trong GIS
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— Phan cting: Phan ciing hé thdng thdng tin dia Iy cé thé 1a mot may tinh hoic mét
hé thong may tinh va céc thiét bi ngoai vi.

— Phan mém: Phan mém hé thng thong tin dia ly bao gdm hé diéu hanh hé théng,
phan mém quan tri co s& dit liéu, phan mém hién thi do hoa,... Thong thuong dya trén
muc tiéu xay dung co so dir liéu nguoi ta lya chon cac giai phap cho phan cting va
phan mém hé thong thong tin dia ly.

— Co s¢ dit liéu: C6 thé coi thanh phan quan trong nhat trong mot hé GIS Ia dir
lieu. Cac dir liéu dia ly va dix liéu thuoc tinh lién quan c6 thé duoc ngudi st dung tu
tap hop hoic dugc mua tir nha cung cap di liéu thuong mai. Hé GIS s& két hop dit liéu
khdng gian vai cac nguodn dit lieu khac, tham chi c6 thé sir dung hé quan tri co s¢ dit
licu dé to chirc luu gitr va quan Iy dit liéu.

— Con ngudi: Nhu ta d3 biét, d6i voi mot té chie khdng phai chi don gian mua mot
hé théng phan cang va moét vai phan mém nao d6 1a du, né doi hoi phai c6 doi ngii can
bo ky thuat, d6 1a cac chuyén vién tin hoc, cac nha lap trinh va cac chuyén gia vé céc
linh vuc khéac nhau, ho nhitng ngudi truc tiép thiét ké, xay dung va van hanh hé thong
thong tin dia ly.

— Phuong thirc t6 chire: Trén co s& cac dinh huéng, cha truong Gng dung cua cac
nha quan ly, cac chuyén gia chuyén nganh s& quyét dinh xem GIS s& duoc xay dung
theo mé hinh ang dung nao, 16 trinh va phuong thac thuc hién nhu thé ndo, hé thdng
dugc xay dung s& dam dwong duoc c4c chic ning trg gidp quyét dinh gi, tir d6 co
nhitng thiét ké vé noi dung, ciu tric cac hop phan cia hé thong ciing nhu dau tu tai
chinh...

2.2.4. Dir li¢u dia ly trong GIS

Trong céc hé théng thong tin dia ly, mdi thuc thé trong thé gidi thuc dugc biéu
dién trong may tinh sé bang nhitng md hinh dit liéu khac nhau dé mé ta thugc tinh, vi
tri, thoi gian va su quan hé gitra chiing véi nhau. Cé hai dang cau tric dit liéu co ban
trong GIS d6 1a dix liéu khong gian va dir liéu thudc tinh. Pac diém quan trong trong to
chuc dit liéu cua GIS 1a: dit liéu khéng gian (ban d6) va dit liéu thudc tinh duogc luu trit
trong cung mot co s¢ dir liéu (CSDL) va cé quan hé chat ché vaoi nhau. Trong d6, mo

hinh Raster hoic mé hinh Vector duoc st dung dé biéu dién vi tri; mé hinh phan cap,
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md hinh mang hodc mé hinh quan hé duogc sir dung dé biéu dién thudc tinh cua cac dbi

tugng, cac hoat dong, cac su kién trong thé gii thuc.

— Dir liéu khong gian: Cac d6i twong khong gian trong GIS duoc nhém theo ba loai
d6i twong: diém, duong va vung. Ba d6i tuong khong gian trén di & mé hinh cau tric
dit liéu GIS nao déu c6 mot diém chung 12 vi tri caa ching déu duoc ghi nhan bang gia
tri toa do trong mot hé toa d6 niao dé tham chiéu véi hé toa do ding cho Trai dat.

— Dt liéu thudc tinh: Dir liéu thudc tinh la cac thong tin di kém véi cac dir liéu
khong gian, chi ra cac tinh chat dic trung cho mdi d6i twong diém, duong va ving trén
ban d6. Dir liéu thudc tinh dung dé mo ta dic diém cua ddi twong. Dir liéu thude tinh
c6 thé 1a dinh tinh - md ta chat lugng (qualitative) hay 1a dinh lugng (quantative). Céc
théng tin thudc tinh thuong dugc luu trir dudi dang cac tap tin di liéu caa cac hé quan
tri dir liéu nhu DBASE, ACCES, ORACLE. Thong thuong cac phan mém GIS nhu
ARCGIS, MAPINFO, ARCINFO, ARCVIEW,... thuong c6 thém phén chirc nang

quan tri co so dir liéu thudc tinh dudi dang céc tép *.DAT, *.DBF.

2.2.5. Chirc ning cua GIS
GIS c6 mét s6 chirc ning nhu quan 1y, luu trir, tim kiém, thé hién, trao d6i va xir

ly dir liéu khdng gian ciing nhu cac dir liéu thudce tinh. Dudi day 1a 4 chirc nang chinh:

— Thu thap dit lidu: dit liéu duoc sir dung trong GIS dén tir nhiéu ngudn khéc nhau,
¢ nhiéu dang va duoc luu trir theo nhiéu cach khac nhau. GIS cung cip cong cu dé
tich hop dit liéu thanh mot dinh dang chung dé so sanh va phan tich. Nguon dir liéu
chinh bao gom sé hoa thi cong/ quét anh hang khdng, ban do gidy va di liéu sé cé
san. Anh vé tinh va Hé thong Binh vi Toan cau (GPS) ciing 14 ngudn dit liéu dau vao.

— Quan ly dir liéu: sau khi dit liu duoc thu thap va tich hop, GIS cung cap chic
nang luu trit va duy tri dix liéu. Hé thén g quan ly dit lidu hiéu qua phai dam bao cac
diéu kién vé an toan dix liéu, toan ven di liéu, luu trir va trich xuét dix liéu, thao tac di
liéu.

— Phan tich khong gian: day 1a chirc nang quan trong nhat ciia GIS 1am cho n6 khéc
V6i cac hé thdng khac. Phan tich khdng gian cung cap céc chirc ning nhu ndi suy

khong gian, tao ving dém, chdng 16p.

-12-



— Hién thi két qua: mot trong nhitng khia canh néi bat cua GIS 1a c6 nhiéu céach
hién thi thong tin khac nhau. Phuong phap truyén théng bang bang biéu va db thi dugc
bd sung véi ban dd va anh ba chiéu. Hién thi trec quan 1a mét trong nhitng kha ning

dang chu ¥ nhat cia GIS, cho phép ngudi sir dung twong tac hitu hiéu véi dir liéu.

2.3. WebGlIS - Cbng nghé GIS qua mang
2.3.1. Ban d6 - Cach biéu dién thé giéi thuc
2.3.1.1. Khai ni¢m vé ban do

Ban d6 1a mot mé hinh cua céc thyc thé va hién tuong trén trai dat, trong d6 thuc
thé dugc thu nho, don gian vé cac hién tuong duoc khai quat hoa dé thé hién dugc trén
mat phang ban v&. Ban d6 chira c4c thong tin vé vi tri, cac tinh chat cua vat thé va cac
hién twgng ma né trinh bay. Mdi ban db déu dugc xay dung theo mot quy luat toan hoc
nhat dinh. Quy luat todn hoc cua ban db trude hét duoc biéu hién & ty 1é va phép chiéu

cua no.

Thé gisi thuc rat rong 16n va phic tap dé ching ta c6 thé thiy bao quat dugc.
Néu mot phan khéng gian dugc chon dé trinh bay dudi mot ti 16 nho hon thuc té thi
ching ta c6 thé thdy dugc cu trdc va dang caa phan khong gian d6 d& hon nhiéu va tir
d6 co thé hiéu thiu dao duoc khu vuc nghién ctu va co thé dua ra dugc quyét dinh
dung din (nhu viée tim duong di, viéc qui hoach mot tuyén duong, viéc tim kiém mot

vi tri thich hop dé xay dung khu cong nghiép...).

Thong thuong ban do 1a mot mé hinh theo ti 1. C6 nghia 1a ti & cua khoang cach
trén ban db va khoang cach trén thuc té s& bang nhau & moi vi tri trén ban d6, mac du
c6 mot vai sai s6 khong thé tranh khoi néu mot phan cua mit cau dugc thé hién trén
mat phang. Ching ta thudng gap van dé nay trong ban d6 ¢ ti 18 nho trinh bay mot

khu vuc rong lon.

Thuc chat ban d6 1a mot hé théng thong tin vé khdng gian. Ching ta c¢6 théxem
ban do va tim thiy cac thong tin ma ngudi vé ban d6 mudn truyén tai, vi du nhu ban
d6 dia hinh, ban d6 dan sb, ban d6 quy hoach sir dung dat, ban dd dia chat thuy van,

ban d6 dia chat moi truong...

-13-



2.3.1.2. Co sé toan hoc cho ban @6

Toa @) dia ly: Tat ca cac diém trén bé mat Ellipsoid trai dat déu duoc xac dinh
vi tri bang phuong phap toa do. C6 nhiéu hé thong toa dd, trong d6 c6 hé toa do dia ly.
Co s& dé xac dinh toa do dia ly 12 kinh tuyén va vi tuyén. Toa do dia ly caa mot diém

duge xac dinh bang vi d6 va kinh d6 cua diém do.

®=90°

A=0° | A=180°

A=-90° / A=90°

A=-180°

»=-90°
Hinh 2.4: Hé théng kinh d6 (L) va vi do (¢)

— Vi d6 dia ly: caa mot diém l1a goc hop boi duong day doi di qua diém d6 va mat
phéng xich dao. Nhitng vi do dugc tinh tir xich dao (0°) v& phia bic dén 90° goi 1a vi
d6 Béc (N), va vé phia nam dén 90° 1a vi ¢6 Nam (S).

— Kinh d9 dia ly: caa mot diém 1a goc nhi dién hop béi mat phang kinh tuyén gbc
va mat phang kinh tuyén di qua diém d6. Dé tién xac dinh vi tri cac diém trén dia cau,
ngudi ta qui dinh trén dia cau c6 360 dudng kinh tuyén cach déu nhau. Khoang cach
gitta hai duong kinh tuyén 1a mét cung tron c6 goc & tam 1a 1°. Hoi nghi thién vin
Quéc Té hop ¢ Wasington (1884) di 1ay duong kinh tuyén di qua dai thién vin
Grinwish gan London, thu d6 Anh, 1am kinh tuyén géc (0°) théng nhit cho toan thé
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giéi. Céc kinh do dugc tinh tir kinh tuyén gbc vé phia dong dén 180° 13 nhitng kinh do
DPéng (E), va vé phia tay la nhiing kinh d6 tay (W).

Thanh phb H5 Chi Minh c6 toa do la 10°10' — 10°38' Bic va 106° 22' — 106°54'
Dong.

Ti 1¢ ban d@b:

Ti 16 ban d6 (map scale) 1a ti s6 khoang céch giita 1 don vi do trén ban d6 o VOi
khoang cach ngoai thé gidi thuc. Vi du: Ti I& 1: 10000 duoc hiéu 1a 1cm trén ban do
tuong duong véi 100 m trén thyc té.

Viéc lva chon ti 1& ban d6 can xem xét dén nhitng yéu t6 sau:

— Muc tiéu str dung

— Do chinh xac yéu cau

— Yéu cau cua ngudi sir dung

— Kich thugc ving can thé hién Ién ban d6

— Yéu t thAm mi

Ti 16 ban dd thuong dugc thé hién ¢ 3 dang: dang s, dang chit, dang thudc ti 16.

Viéc lya chon ti 18 thich hop ciing mang tinh tuong d6i. Poi voi ban d6 ¢ ti 18
quéa Ion, yéu cau thé hién chi tiét nhiéu hon, cong viéc do dac thu thap sé liéu dir kién
thong tin phai chi tiét hon. Poi hoi nguoi V& ban d6 phai dau tu céng stc nhiéu hon.
Thoi gian hoan thanh 1au hon. Gia thanh mot ban d6 ciing ting. Trong khi dé, ddi véi
ban d6 ¢4 ti 1& qué nho thuong it thong tin, kho hiéu.

Phép chiéu ban dé:

Khi can v& mot ving dién tich ¢ kich thuéc trong khoang 30 km x 30 km. Ta
xem nhu do cong cua bé mat Trai Pat 1a khong dang ké. Llc nay co thé xem bé mat
Trai Pat 12 mat phang va thyuc hién vé truc tiép. Tuy nhién khi can vé ving dién tich

I6n hon van dé dt ra 1a can chon hé quy chiéu thich hop.

Hé quy chiéu: Hé quy chiéu duoc dinh nghia 1a mot cach sap xép c6 hé théng céac
kinh tuyén va vi tuyén, miéu ta bé mat cong cua dia cau 1én mat phang. Hé quy chiéu

duoc phén ra lam cac loai sau:
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— Hé quy chiéu dong goc (Conformal projections): goc do dugc trén mat dat bang
Véi goc trén ban do.
— Hé quy chiéu dong dién tich (Equivalent projections): Dién tich bé mat trén mat
dat bang dién tich trén ban db.
— Hé quy chiéu ddng khoang céch (Equidiatance projections): Khoang céch tir tam
hé quy chiéu dé cac diém khac trén ban d6 1a thuc.
— Céc heé quy chiéu trung gian khéc (khong thudc cac hé quy chiéu trén nhung cho
phép thé hién mot khu vuc).
Phép chiéu ban do: Puoc phan 1am hai loai:
— Dua trén cac loai mat chiéu:
e Phép chiéu hinh nén: 1a phép chiéu ma bé mat hinh hoc hd tro 1a hinh nén tiép

xuc (chiéu tiép tuyén) hoic cat qua dia cau (chiéu phép tuyén).

Hinh 2.5: Phép chiéu hinh nn
e Phép chiéu hinh phuong vi: 1a phép chiéu ma bé mit hinh hoc hd tro 1a mat

phang tiép xdc (chiéu tiép tuyén) hoic cat qua dia cau (chiéu phép tuyén).
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Hinh 2.6: Phép chiéu phuong vi
e Phép chiéu hinh tru: 1a phép chiéu ma bé mat hinh hoc hd tro 14 hinh tru tiép

xuc (chiéu tiép tuyén) hoic cat qua dia cau (chiéu phép tuyén).

Hinh 2.7: Phép chiéu hinh try

— Dua trén vi tri mit chiéu véi truc qua dia cau
e Phép chiéu thang (hay phép chiéu dtng): Truc cia mit chiéu (mat phang, non

hay tru) triing vai truc quay cua qua dia cau.
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Hinh 2.8: Phép chiéu thang
e Phép chiéu ngang (hay phép chiéu xich dao): Pdi véi phép chiéu phuong vi,
mat chiéu hinh hd tro tiép xic & mot diém hay mot duong bat ky trén xich dao.
O phép chiéu hinh nén va phép chiéu hinh tru, truc caa mat nén va mat tru nam

trong mat phang xich dao, vudng goc véi truc quay cia qua dia cau.

Hinh 2.9: Phép chiéu ngang
e Phép chiéu nghiéng: O phép chiéu phuong vi, mat phang chiéu tiép xdc véi qua
dia cau tai mot diém nao do6 giira xich dao va cuc. D4i voi phép chiéu hinh nén
va hinh try, truc cua mat nén va mat tru 6 vi tri nghiéng so vaéi mat phang xich

dao.
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Hinh 2.10: Phép chiéu nghiéng
Ngoai ra trong hé thong phép chiéu con c6 phép chiéu Mercator va phép chiéu

Gauss.

Hé thong phan manh va danh phap ban dd: Viéc phan manh ban do do diéu
kién in 4n khong in dwgc ban d6 co kich thudc 16n, phan manh ban do theo hé théng
gilp viéc dung lai ban d6 khi ra ngoai thuc dia. C6 hai hé théng phan manh ban d6
chinh:

— Chia manh vudng géc: Khung cia ban db hoac tring véi duong cua ludi toa do
vubng goc hoic theo dudng phan chia khéc. Ban d6 duoc chia thanh cac manh hinh
chir nhat, danh s6 thi ty theo hang ngang tir trai sang phai va tir trén xudng dudi theo
hang doc c6 so dd kém theo.

— Hé chia manh hinh thang: Theo chiéu kinh tuyén chia bé mat trai dat thanh 60 dai
danh s6 tir 1 dén 60, mdi dai cach nhau 6°. Thir tu cac dai duge danh sb lan luoc bt
dau tir kinh tuyén 180-174T la dai sb 1, 174-168T la dai sb 2,... dai 60 tir 174 — 180°.
Theo chiéu vi tuyén tir xich dao tré v& hai cuc, cir 4° chia thanh 1 dai c¢6 danh s tht ty
bang chit in hoa A, B, C, D,...

Nhu vay, bé mat trai dat dugc chia thanh cac manh hinh thang c6 d chénh léch
kinh do 6° va do chénh léch vi do la 4°. M&i hinh thang biéu thi trén mot ban dd

1:1.000.000. Danh phap cta né dugc ghi 13 theo dai va dai.
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Vi du: Ban do ghi F-48 12 to ban d c6 ty 18 1:1.000.000, F biéu thi cta dai tir 20
dén 24° vi do, 48 1 tén cua dai thir 48 tir kinh tuyén 102°D dén 108°P. Néu to ban dd
thé hién phan bac ban cau thi ghi thém chit N (north) va & nam ban cau thi ghi thém
chir S (south), vi du NF-48.

Lanh tho Viét Nam nam & trong cac dai C, D, E, F va cac dai 48, 49.

Ban dd ty 1é tir 1:500.000 dén 1:100.000 duoc chia manh va ghi sb hiéu theo ban
d6 1:1.000.000.

Manh ban db ty 1& 1:50.000 dén 1:10.000 dwoc chia manh va ghi sé hiéu theo ban
d6 1:100.000.

Manh ban d ty 1& 1:5.000 dén 1:2.000 thé hién ving dét Ién hon 20km’ dugc
chia manh va ghi sé hiéu theo ban d6 1:1.00.000.

Déi véi viing dat nhé hon 20km? ta c6 thé chia manh va ghi s6 hiéu theo toa do 0
vudng véi kich thudc 1a 40x40 km cho ban do ti 1¢ 1:5.000 va 50x50 km cho ban do ty
18 1:2000 dén 1:500.

2.3.1.3. Cac phwong phap thé hién ban do
Phan loai ban d6: Ban db c6 2 dang chinh:

Dang duong nét (Line map) Dang anh (Image map)

2 |

A

Hinh 2.11: Ban d6 dudng nét Hinh 2.12: Ban d6 dang anh
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Ban d6 dang duong nét dung cac ki hiéu, nét vé dé hién théng tin mot cach tom
lwge vé khu vuc thé hién. Chu yéu dugc vé 1am bang thu céng va cong vai su tro gidp
cua may tinh.

Ban d6 anh thuong 1a nhitng hinh chup ngoai thuc dia tir trén cao (nha cao tang,
may bay, Vé tinh,...). Nguoi ta thuong vé thém dudng nét dé nhan manh cac thyc thé
vao trong ban d6 anh. Ban d6 dang nay c6 wu diém la v& nhanh, miéu ta duoc nhiing
dia hinh néu ding nét vé& thuang kho thé hién (vi du: ao hd, sa mac...) Tuy nhién ban
d6 nay thuong khé khan trong viéc giai doan cac thuc thé trén ban do.

CA4c thanh phan ban d6: Thanh phan cta ban db rd rang lién quan dén muc tiéu
st dung cua nd. Cac thanh phan trong ban d6 1a:

— Thanh phan chinh (chi dé chinh): La phan cha dé cua ban d6 vi du nhu dia ly,
dia chat, dan s6. Péi véi ban do dia hinh, phan chinh 12 tit ca cac thong tin dwgc V§,
bao gom ca tén cua céc ving.

— Thanh phan tha hai: Bao gom ban db nén va céc thong tin co ban cua ban db. Béi
Vvé6i ban db chu dé, thanh phan nay 1a phan dia hinh, bao gdom ludi toa do.

— Thanh phan phu trg: Bao gom céc thong tin & nhu tiéu dé, cha thich, thanh ti
é,...

P chinh xac ciia ban d6: Ba van dé cua do chinh xac can quan tam Ia:

— Chinh x&c vé vj tri: Do chinh xac cua vi tri duoc vé& trén ban db lién quan dén vi
tri thuc té cua nd trén thuc té.

Do chinh x&c nay anh huong boi:

e Phép chiéu

e Do chinh xac cua viéc thu thap dir liéu va viéc vé ban do

e Tilé cuabin dd

e Cong cu va d6 6n dinh cua vat lidu duogc st dung trong viéc vé ban do

— Chinh x&c vé chi dé: Do chinh xac vé cha dé lién quan dén théng tin cha dé
duogc thé hién. o chinh xac nay anh huong boi:

e Viéc thu thap thong tin thudc tinh: chat lwong cua dit liéu thong ké va

phuong phap thong ké.
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e Viéc chuyén doi dir liéu: Mot phan cua ving d6i khi duoc dung dé thé hién
cho toan ving, vi du nhu truong hop ban dd mat d6 dan sé (mot huyén cé
mat do 50 ngudi/km?® khong c6 nghia moi km? caa huyén déu cé 50 ngudi.

— Chinh xé&c vé cach thé hién: Sy thé hién cua cac biéu twong trén ban db rat quan
trong, néu duing sai biéu tuong thi c6 thé danh lac hudng cia nguoi sir dung, hay lam
mo ranh gidi cua cac ving trén ban do.

Cac chu giai trén ban d6 - Ngdn ngir ciia ban do:

Ngon ngit ban db ciing 1a mét loai ngdn ngir, ¢ cac chirc ning chinh sau:

— Dang ¢6 cau trdc (hinh v&) goi nhd d6i tuong.

— Ki hiéu chira mot noi dung vé sé luong, chét luong, cau trdc cua dbi twong can
thé hien trén ban do.

— Ki hiéu trén ban d6 phan anh vai trd cua dbi tuong trong khong gian va vi tri

tuong quan cta nd Vai cac yéu td khac.

Hé théng ki hiéu quy uéc ban d6: Trén ban db ta sir dung cac dang dd hoa, mau
sic, c4c loai chir s va con sb. Céac ki hiéu trén ban d6 thuong duoc thé hién dudi
dang: ki hiéu diém (point), ki hiéu tuyén (polyline), ki hiéu dién tich (region), ki hiéu

tugng hinh, ki hiéu hinh hoc, ki hiéu chir.

Cac phwong phap thé hién thong tin trén ban dé: Hién nay, cac nha ban d6
hoc Viét Nam khi bién vé& ban d6 da sir dung hé thong cac phuong phap biéu hién ban
d6 cua K.A. Xalishshev, cac phuong phap d6 gom:

— Phuwong phdp ky hiéu: Pay la phuong phap dung dé thé hién cho nhimng ddi
tuong dia 1y phan bd & nhitng diém cy thé hay nhitng dbi trong phan bd tip trung trén
mot dién tich nho.

— Phuwong phdp biéu do dinh vi: Day 1a phuong phap dung dé thé hién cho nhiing
hién tuong phan bb déu khap hodc lién tuc trén bé mat dat, co tinh chat chu ky hoic
theo mua, viéc nghién ctru ching dugc tién hanh & nhitng diém nhat dinh (VD: gid,
mua, nhiét dJ...).

— Phwong phdp cham diém: iy 1a phuong phap dung dé thé hién cho nhitng hién

tuong phan tan nho trén lanh thd, cac hién tuong do duogc biéu hién b'fmg su phan bd
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clia cac chdm diém & trén ban d6, mdi diém phu hop voi mot sb lugng hién tuong nhat
dinh.

— Phuwong phdp ky hiéu tuyén: Phuong phap ndy dung dé thé hién cho cac ddi
tuong phan bd theo tuyén rd rét trong khong gian, nhu: ranh gidi hanh chinh, dudng
bo nude, song ngdi, dudng giao thong, ranh gidi ring, dat trong. ..

— Phuwong phdp ky hiéu chuyén déng: Phuong phap dung dé thé hién sy di chuyén
clia cac doi twong trén ban do, khong phan biét dbi tugng dia 1y tu nhién hay kinh té -
xa hoi.

— Phwong phdp dwong dang tri: Phuong phap nay dung dé biéu thi cac hién tuong
tu nhién c6 sy phan bd lién tuc trong pham vi bién v€ ban dd, VD: dd cao, d6 su,
nhiét do,...

— Phuwong phdp nén chat lwong: Dy 1a phuong phap dung dé thé hién nhimng dic
trung dinh tinh cho cac hién twong c6 sy phan bd déu khip trén mit dat. Cac hién
tuwong d6 c6 thé 1a ty nhién, kinh té - x4 hoi, chinh tri - hanh chinh.

— Phuong phdp vimg phéin bé (hay khoanh viing): Day 1a phwong phéap biéu thi cho
nhimg d6i tuong khong phan bd déu khap trén 1anh tho ma chi tap trung & nhitng ving
nhat dinh.

— Phwong phdp dé gidi: Phuong phap nay dung dé thé hién gia tri trong ddi hay
chi tiéu trung binh ctia mot hién tuong nao dé trong gidi han moét don vi lanh thé hay
don vi hanh chinh.

— Phwong phdp ban dé - biéu dé: Pay 1a phuong phap dung dé biéu hién cho su
phan bd cac hién tugng bang cac biéu d6 dit trong cac don vi phan chia lanh tho va
biéu dd d6 thé hién cho sb lugng téng cong cua mdt hién tuong nao doé trén lanh thd da

phan chia.

Sw khai quat héa va phéng dai: Vi ban d6 1 su thu nho cua thé gigi thuc nén ta
khong thé trinh bay mot cach chinh xéc tuyét déi hinh dang va kich thudc thyc thé. Do
d6 thudng nguoi ta dung hai ky thuat sau day dé thé hién thuc thé trén ban do:

— Khai quat hoa 1a sy chon lwa va don gian hda sy théhién caa thuc thé trén ban do
theo mot ti 1éva muc dich thich hop nham giGp cho ban d6 dé& doc. Su khai quét hoa
yéu cau chu ¥ dén céc yéu té sau:
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e Sy chon lra: Muc tiéu cta ban d6 12 yéu t chinh dé chon lya thuc thé ndo nén vé
trén ban do. Sy chon lya thudng lién quan dén ti 18 ban d6.

e Sy don gian hoa: Céc thyc thé phai duoc trinh bay trén ban d6 nhung qua nho
hay qua phuc tap ma khong thé trinh bay duoc chi tiét néu khdng bo bét hay don
gian hod. Ti 1¢ 1a yéu t6 tham gia chinh.

e Luoc bo: Bé duy tri tinh d& doc va sach s& cua ban do, mét vai thuc thé s& khong
duogc thé hién, ngay ca n6 rd rang. Ti 1 van 1a yéu té anh huong chinh nhung yéu
t6 ty nhién va dia hinh ciing quan trong.

— Su phéng dai 12 ky thuat nham phong to vat thé can thé hién hon 14 ti 16 thuc cua

n6 nham gitp cho ban d6 dé doc hay nham nhan manh vat thé do.

MAi lién hé gitra sy khai quéat hoa va su phong dai rat gan, thuc ra chinh sy
phong dai hoa 1a sy khai quat hoa. Vi du trong truong hop ban do duong sa ti lé
1/50000, néu ta v& theo dung ti 1é con dudng rong 10m thi nét vé thé hién con duong
nay chi rong 0.2mm cho tit ca cac doan ré hay doan xo0dn, nhung trong ban do ching
ta phai dung nét vé 1mm dé thé hién. Tuy nhién véi nét vé nay ta van khong thé hién

chinh xac dugc cac doan ré va doan xoan.

2.3.2. Giéi thiéu vé WebGIS — Coéng nghé GIS qua mang
2.3.2.1. Khai niém WebGIS

GIS ¢6 nhiéu dinh nghia nén WebGIS ciing c¢6 nhiéu dinh nghia. N6i chung, cac
dinh nghia cua WebGIS dya trén nhitng dinh nghia da dang cua GIS va c6 thém céc
thanh phan ciia Web. Sau ddy 1a mot s6 dinh nghia vé WebGIS:

— WebGIS Ia mét hé théng phirc tap cung cap truy cip trén mang véi nhiing chirc
nang nhu 13 bat gitr hinh anh, luu trix, hop nhét dit liéu, thao tac dix lidu, phan tich va
hién thi dir liéu khong gian.

— WebGIS 14 hé théng thong tin dia 1y dugc phan b théng qua hé thong mang may
tinh phuc vu cho viéc hop nhat, phan tan, giao tiép voi cac thong tin dia 1y duoc hién
thi trén World Wide Web. Trong cach thuc hién nhiém vu phén tich GIS, dich vu nay
gan gidng nhu kién trdc Client-Server caa Web. Xir 1y thong tin dia 1y duoc chia thanh

céc nhiém vu ¢ phia server va phia client. Diéu nay cho phép ngudi ding c6 thé truy
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Xuit, thao tac va nhan két qua tir viéc khai thac dir liéu GIS tir trinh duyét web cua ho
ma khong phai tra tién cho phan mém GIS.

Mot client tiéu biéu Ia trinh duyét web va server-side bao gom mot Webserver cé
cung cap mot chuong trinh phan mém WebGIS. Client thuong yéu cau mot anh ban d6
hay vira xir 1y thong tin dia Iy qua Web dén server ¢ xa. Server chuyén doi yéu cau
thanh ma noi bd va goi nhitng chirc ning vé GIS bing cach chuyén tiép yéu cau tsi
phan mém WebGIS. Phan mém nay tra vé két qua, sau do két qua nay duoc dinh dang
lai cho viéc trinh bay bai trinh duyét hay nhirng ham tir cic plug-in hoac Java applet.
Server sau do tra vé két qua cho client hién thi, hodc gui dir liéu va cac cong cu phan
tich dén client dé dung & phia client.

Phan 16n su chli y gan day 1a tap trung vao viéc phat trién cac chire nang GIS trén
Internet. WebGIS ¢6 tiém ning 16n trong viéc 1am cho thong tin dia ly tré nén hiu
dung va san sang dua toi s6 lwong 16n ngudi dung trén toan thé gigi. Thach thirc 16n
cua WebGIS 1a viéc tao ra mot hé théng phan mém khong phu thudc vao platform va
chay trén chuan giao thirc mang TCP/IP, ¢6 nghia la kha ning WebGIS duoc chay trén
bat ky trinh duyét web cua bat ky may tinh nao ndi mang internet. D4i Vi van dé nay,
cac phan mém GIS phai duoc thiét két lai dé trg thanh wng dung WebGIS theo cac ky

thuat mang internet.

2.3.2.2. Kién tric WebGIS

Kién tric xuat ban web cua hé thdng dit liéu khong gian ciing gan giéng nhu kién
trdc danh cho mot hé thong tin web co ban khéc, ngoai trir cé ing dung GIS st dung
céc k¥ thuat khac. C6 nhiéu dang cua viéc xuat ban web cho théng tin khdng gian,
phan phirc tap nhét s& duogc trinh bay & day dé c6 cai nhin tong quat hon vé kién trdc

caa chang.

Co s¢ dir liéu khdng gian s& duoc dung dé quan Iy va truy xuat dit liéu khong
gian, dugc dit trén data server. Noi luu trit (clearing house) dugc dung dé luu trir va
duy tri nhitng siéu dit liéu (metadata) vé dix liéu khdng gian tai nhirng data server khéc
nhau. Dya trén nhiing thanh phan quan ly dit liéu, tng dung server va md hinh server

dugc ding cho ung dung hé thdng dé tinh toan thdng tin khdng gian thong qua céc

-25-



ham cu thé. Tat ca cac két qua tinh toan cua ung dung server s& duoc guri dén web

server dé thém vao cac go6i HTML, gui cho phia client va hién thi noi trinh duyét web.
Cac buac xur ly trong irng dung WebGIS:
Client

GIS (Web browser,
database GIS server Web server desktop, or mobile)

server
| HTTP Request
-~ =
N ‘ HTTP Response

Data tier Logical tier Presentation tier
(i.e., middle tier)

Hinh 2.13: Cac budc xu ly trong ttng dung WebGIS

— Nguoi st dung trinh duyét web & phia client (thuong 12 giao dién dd hoa).

— Client gui yéu cau cua nguoi st dung théng qua cac giao thie HTTP dén web
server.

— Web server nhan yéu ciu cua ngudi ding giri dén tir phia client, xt Iy va chuyén
tiép yéu cau dén GIS server.

— Tai GIS server, yéu cau s& dugc phan loai va tly thudc vao loai yéu cau ma GIS
server goi dén chuong trinh thuc thi dé thyc hién. Chuong trinh thyc thi trén GIS
server truy cap vao Data server dé lay dir liéu.

— Data server tién hanh truy van Iy ra dix liéu can thiét, sip xép dit liéu lai theo
logic cta yéu cau di lidu, sau d6 gui tra dit liéu vé cho GIS server.

— GIS server nhan dit liéu tra vé tir Data server va dua chang dén cac ham can st
dung, xir ly ching tai day va két qua duoc tra vé cho web server.

— Web server nhan két qua xu Iy, thém vao cac ngir canh web (HTML, ASPX,
PHP...) & c6 thé hién thi duoc trén trinh duyét va cudi cing gui tra két qua vé cho

trinh duyét dudi dang céc trang web.
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‘Théng tin mé ta kha
nang ho tro cia Web

Client o

Client

Gaéi véu cau

M ta vé 16p ban
- 3 duoc chon

Hinh 2.14: C4c dang yéu cau tir phia Client
2.3.2.3. Cau truc trién khai
Hoat dong cua WebGIS mang mé hinh cia mot trang web dong. Co6 nghia la s€
duoc chia ra lam 2 phan: Céc hoat dong & phia Client (client-side) va cac hoat dong

phia Server (server-side).

— Thuan khéach:
Hoat dong ¢ phia client dugc dung dé tiép nhan nhitng yéu ciu tuong tac voi ban
dd, nhitng diéu khién truyc tiép cua nguoi dung dé tuong tac voi server thdng
qua trinh duyét web. Cac trinh duyét web chu yéu s dung ngén ngit HTML dé dinh
dang trang web (theo ngdn ngir 1ap trinh mang hay sir dung d6 la HTML template).
Keém theo do 1a cac plug-in, ActiveX va cac ma Applet (Javascript) dugc dinh kém vao

trang web dé c6 thé ting tinh twong tac mot cach linh dong véi ngudi ding.
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— Thuan chi:
Server side gom cé cac thanh phan: Webserver, Application server, Data server

va Clearinghouse...

Vai ing dung WebGIS thi Server side c6 nhiém vu luu trir cac dir liéu khdng
gian, nhan nhirng yéu cau tir Client va thyuc hién xu 1y tinh toan sau d6 két qua s& duoc

tra vé cho client-side.

Web server duoc st dung dé phuc vu cho cac tng dung web, n6 st dung phuong
thirc truyén tin HTTP dé giao tiép vai client. Cac yéu cau duoc nhan va bién dich, sau

d6 sé& st dung nhitng chie niang @ng dung thdng qua céc giao tiép mang.

Application server la cac ng dung duoc dung dé goi cac ham xu Iy GIS, guri yéu

cau lay dix liéu dén clearning house.

Data server 14 phan co ban ctia hau hét cac hé thong thong tin dia 1y dung dé

quan 1y va diéu khién truy cap dir lieu.

Clearning house duoc dung dé chira dit liéu vé khong gian duoc quan ly boi céc

data server.

2.3.2.4. Chién lwoc phat trién

Chién lwgc thuan chi:

C4c chién lugc nay tap trung cung cap dit liéu GIS va phan tich trén mot may cha
(Server). May chii ndy c6 kha ning truy cap dir liéu va phan mém dé giai quyét yéu
cau caa may khach. May khach s& chi st dung rat it tién trinh, chu yéu 1a gii céc yéu

cau va hién thi két qua.

CGI Script

Client Server

Hinh 2.15: C4u hinh chién lugc Server-site
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Uu diém:
— Néu may chu c6 kha ning xir 1y cao dugc dung, ngudi ding s& truy cap dugc céc
dir liéu 16n va phuc tap thay vi phai xtr ly trén may khach.
— Néu may chua c6 kha ning xir Iy cao dugc dung, cac chic ning phan tich GIS
phuc tap s€ duoc xwrly nhanh hon thay vi xtr ly trén may khach.

Nhuege diém:

— BAt cir cac yéu cau du Ion hay nho déu phai duoc gui vé cho may chu xu ly va
cac két qua ciing duoc guri tra lai cho may khéach hién thi thong qua Internet.
— Anh huong dén bang thong khi truyén tai dit lidu 16n.

— Khéng tan dung duoc vu thé caa may cuc bo.
Chién lugc nay thuong duoc sir dung cho cac hé théng Ion trén toan cau.

Chién hroc thuan khach:

Chién luoc nay chuyén ddi cac yéu cau sang duoc xir ly tai may khach. May
khach phai c6 kha ning di manh dé xur Iy cac yéu cau nay. Thay vi phai bat may cha
xur ly tat ca thi mot sé chie nang GIS s& dugc tai vé may khach, trd ngu ¢ d6 va dir

liéu dugc xir ly tai may khach.

Applets

Data

Client Server

Hinh 2.16: Cau hinh chién lugc Client-site

Uu diém:

— St dung duogc wu thé cia may khach.

— Ngudi ding c6 thé didu khién dugc cac didu khién xu ly dit liéu.
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— Nguoi ding c6 thé 1am viéc ma khdng can phai giri va nhan céc yéu cau qua

Internet.

Nhuege diém:
— Viéc tai cac chirc nang tir may chu nhu cac Applets ¢ thé bi tri hodn, kéo dai.
— Céc dir liéu 16n va phuc tap s& kho duoc xur 1y trén may khach néu may khéch
khong du manh.
— Céc thi tuc GIS phurc tap s& kho thuc hién trén may khach néu may khach khéng
da manh.
— Nguoi dung s& khong dugc huan luyén (dao tao) néu mudn dung dir liéu hoic céc

chirc nang phan tich.
Chién lugc nay thuong duoc sir dung cho cac hé théng nho trong pham vi cuc bé.

Chién lrgc két hep chii khach:
Néu ding chién luoc thuan chi hoac thuan khach thi s& gap cac gigi han:
— Néu cac chién lugc thuan cha doi hoi phai chuyén tai thuong xuyén, thi cac tac
vu cua no s& dé 1am tén thuong dén bang thong va duong truyén Internet.
— Céc chién luoc thuan khéch thi lai co thé chiém hét tai nguyén cia may khach.
Mot s tac vu s& thuc hién rat cham do sy khdng phu hop gitta cac yeu cau cua céc tién

trinh va kha nang ctia may.

Vector Data

WES Server 1

RDBMS

Web Browser ¢:> .: y

Web Server
Application Server

Vector Data

CmCImEl

WES Server 2

Client-Side Server-Side
Hinh 2.17: Client-site va Server-site
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Server side va thuan khéch cd thé két hop voi nhau dé cho ra cac két qua lai pho
hop véi kha nang cua server va client.
— Céc tac vu doi hoi sir dung database hoac phan tich phuc tap sé duoc gan trén
may chu.

— Céc tac vu nho sé duoc gan 6 may khach.

Trong trueong hop nay, ca may chua va may khach cung chia sé thdng tin véi nhau
vé sic manh va kha niang cua chung, do d6 dir liéu va applets co thé duoc gan sao cho

t01 vu nhat.

2.4. Dich vu Google Maps API
2.4.1. Khai niém vé Google Maps API

Google Maps 1a mot dich vu ¢ng dung cdng nghé ban d6 truc tuyén trén web
mién phi dugc cung cap bai Google, hd tro nhiéu dich vu khéac cua Google ndi bat 1a
dan duong. N6 cho phép thay ban d6 duong sa, dudng di cho xe may, cho ngudi di bo
va xe hoi, va nhitng dia diém kinh doanh trong khu vuc ciing nhu khap noi trén thé
gioi.

Map API la gi?

D6 1a mot phuong thirc cho phép 1 website B sir dung dich vu ban d6 cua site A
(goi 1a Map API) va nhing vao website cuaa minh (site B). Site A & day la google map,

site B 1a cAc web site ca nhan hoac té chirc mudn st dung dich vu cua google, c6 thé ré

chudt, zoom, danh dau trén ban do,...

Céc trng dung xay dung trén maps dwoc nhing vao trang web ca nhan théng qua

c4c thé javascripts do vay viéc sir dung API google rat dé dang.

Google Map API da dugc nang cap 1én phién ban tha 3. Phién ban nay hd tro
khong chi cho cac may dé ban truyén thong ma cho ca cac thiét bi di dong. Nhanh hon

va nhiéu hon cac tng dung.

Piéu quan trong la cac dich vy hoan toan mién phi véi viéc xay dung mét (ng

dung nho. Tra phi néu d6 1a viéc str dung cho muc dich kinh doanh, doanh nghiép.
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2.4.2. M@t sé wng dung c6 thé xay dwng

— Panh diu cac dia diém trén ban do cung céac thong tin cho dia diém: céc khu vui
choi giai tri, nha hang khéch san, cac quan in ngon, cac shop quan 4o, nir trang...

— Chi dan duong dén cac dia diém can tim, chi dan duong giao théng cong cong,
c6 thé 1a cac dia diém cung cip nhu trén. O day st dung cac service google cung cap.

— Khoanh viing khu vuc: cé&c trung tam kinh té, khu d6 thi, khu & nhiém,...

— Tinh trang giao théng cac khu vuc. Pua ra cac giai phéap co thé.

Con rat nhiéu ung dung cho phép xay dung tir dich vy. Quan trong 1a déu mang
lai loi ich cho ngudi cung cap dich vu va ngudi sir dung dich vu. C6 thé dem lai loi ich

kinh té néu nhu wng dung &p dung tét trong thuc té.

2.4.3. Céch sir dung va phat trién céng nghé
Dé sir dung dich vu Google maps API can phai c6 mot API key. Mot API key
cho phép ngudi sir dung kiém soat cac tng dung ctia minh va ciing 1a viéc google c6
thé lién lac voi nguoi sir dung vé tng dung c6 ich ma nguoi sir dung dang xay dung.
Cach dé tao mot API key:
— Truy cap vao https://code.google.com/apis/console va dang nhap bang tai khoang
gmail caa minh.
— Click vao Services link bén trai menu.
— Kéo xudng dudi tim Google maps API v3 service va kich hoat dich vu.
— Click API Access, mot API key s& hién 1én, copy API key d6 lai dé st dung.
Pé xay dung duoc cac chire nang cho trang WebGlIS, load ban ¢6 Google maps
API vé trang web 1a mot yéu cau bat budc. Dudi day 1a cach thuc hién:
Khi di co key google cung cap ta sir dung key do trong doan ma javascripts trong

thé <head>:

<script type="text/javascript"
src="http://maps.googleapis.com/maps/api/js?key=ATIzaSyDST1LVC1gQGkQ4B

al7R7N74mMKzfOU8RE&sensor=false&libraries=visualization">

</script>

Poan mé javascripts dé tao ra giao dién ban do:

var map = new google.maps.Map(document.getElementById('map'),
mapOptions);
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Sau khi khai tao ban dd, st dung cac doan ma javascript dé phat trién céng nghé
Google maps API bang céch xay dung nhiéu tng dung chic niang khac nhau nhu tao
ra cac 16p phu ban d6 (diém, dudng, ving, cac cira s6 chtr thdng tin,...), xay dung chic
nang chi din duong di, xay dung ung dung danh diu cac dia diém trén ban do (van

phong, toa nha, khach san,..),...

2.5. ASP.NET

Trong nhiéu nim qua, ASP da duoc cho rang d6 thuc su 1a mét lva chon hang
dau cho nguoi phat trién web trong viéc xay dung nhitng web sites trén nén may cha
web Windows bai né vira linh hoat ma lai day sitc manh. Pau nim 2002, Microsoft da
cho ra doi mot cdng nghé méi do chinh 1la ASP.NET. Pay thuc su la mot budc nhay
vuot bac cua ASP ca vé phuong dién tinh té 1an hiéu qua cho nhiing nguoi phat trién.
NG tiép tuc cung cip kha ning linh dong vé mit hd tro ngdn ngit, nhung hon han vé
mat linh vuc ngdn ngi script vén di tré nén hoan thién va trg thanh ngdn ngit co ban
cua nhitng ngudoi phat trién. Viéc phét trién trong ASP.NET khong chi yéu cau hiéu
biét vé HTML va thiét ké web ma con kha nang nam bt nhitng khéi niém cua lap trinh
va phaét trién hudng doi tugng.

— ASP.NET la mét ky thudt thuan chui (server-side)

ASP.NET la mot ki thuat server-side. Hau hét nhitng nguoi thiét ké web bat dau
su nghiép bang viéc hoc céc ky thuat client-side nhu HTML, JavaScript va Cascading
Style Sheets (CSS). Khi mét trinh duyét web yéu cau mot trang web duoc tao ra boi
cac ky thuat thuan khach, web server don gian lay cac files ma dwoc yéu cau va gui
ching xudng. Phia client chiu trach nhiém hoan toan trong viéc doc cac dinh dang
trong cac files nay va bién dich ching va xuat ra man hinh.

Vi ky thuat server-side nhu ASP.NET thi hoan toan khac, thay vi viéc bién dich
tur phia client, cac doan ma server-side s¢ duoc bién dich bdi web server. Trong trrong
hop nay, cic doan ma s& dugc doc boi server va dung dé phat sinh ra HTML,
JavaScript va CSS dé gui cho trinh duyét. Chinh vi viéc xir Iy ma xay ra trén server
nén n6 dugc goi la ky thuat server-side.

— ASP 1a mét ky thudt danh cho viéc phat trién cac iing dung web
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Mot ing dung web don gian chi cac trang web dong. Cac tirng dung thuong duoc
lwu trit thong tin trong co s& dir liéu va cho phép khach truy cap c6 thé truy xuat va
thay doi thong tin. Nhiéu k¥ thuat va ngén ngix lap trinh khac ciing da dugc phat trién
dé tao ra cac ung dung web nhu PHP, JSP, Ruby on Rails, CGI va ColdFusion. Tuy
nhién thay vi tréi budc ta vao mot ngbén ngir va mot cong nghé nhat dinh, ASP.NET
cho phép ta viét tng dung web bing cac loai ngdn ngix l4p trinh quen thudc khac nhau.

ASP.NET st dung .NET Framework, .NET Framework 1a sy téng hop tat ca céc
ki thuat can thiét cho viéc xay dung mét tng dung nén desktop, tng dung web, web
services. ... thanh mot g6i duy nhat nhiam tao ra cho chiing kha ning giao tiép voi hon
40 ngbn ngi lap trinh.

Sy that 1a c6 rat nhiéu k¥ thuat server-side voi diém manh va diém yéu riéng
nhung ASP.NET c6 nhiing tinh ning gan nhu 1 duy nhét:

ASP.NET cho phép ta sir dung ngén ngit lap trinh ma ta ua thich hoic gan giii
véi ching. Hién tai, thi .NET Framework ho tro trén 40 ngon ngir 1ap trinh khac nhau
ma da phan déu c6 thé duogc st dung dé xay dung nén nhitng web sites ASP.NET.
Chang han nhu C# (C sharp) va Visual Basic.

Nhung trang ASP.NET dugc Compiled chir khéng phai la Interpreted. Khac véi
cac trang ASP dugc Interpreted, didu nay c6 nghia 1a mdi lan nguoi dung yéu cau mot
trang, may chu sé doc cac doan ma vao bo nhé, xir ly cach thic thuce thi cac doan ma
va thuc thi chiing. D6i voi ASP.NET, may cha chi can xir Iy cach thirc thuc thi mot
lan duy nhat. Poan mi s& dugc Compiled thanh céc files ma nhi phan cai ma dwoc
thuc thi rat nhanh ma khéng can phai doc lai. Chinh diéu nay tao ra buéc tién nhay vot
vé hiéu suét so véi ASP.

ASP.NET da c6 kha niang toan quyén truy Xuat t6i cac chuc nang cua .NET
Framework. H3 trg XML, web services, giao tiép voi CSDL, email... va rat nhiéu cac
k§ thuat khac duoc tich hop vao .NET, gilp ta tiét kiém duogc cong stc.

ASP.NET cho phép ta phan chia cac doan ma server-side va HTML. Khi ta phai
lam viéc véi ca doi ngii 14p trinh va thiét ké, su tach biét ndy cho phép cac 1ap trinh
vién chinh sira server-side code ma khdng can dinh dang gi téi doi ngii thiét ké.

ASP.NET gilp cho viéc tai sir dung nhitng yéu té giao dién ngudi ding trong

nhiéu web form vi né cho phép ching ta luu cac thanh phan ndy mét cach doc lap.
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Ta c6 duoc mot cdng cu tuyét voi hd tro phat trién cac ung dung ASP.NET hoan
toan mién phi, d6 1a Visual Web Developer, mét trinh soan thao truc quan manh mé cé
tinh ndng Code Autocompletion, Code Format, Database Integration Functionality,

Visual HTML editor, Debugging...
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Chuong 3. BAI TOAN GIAI QUYET VAN BPE UN TAC GIAO
THONG

3.1. Khao sat hién trang
3.1.1. Giéi thiéu bai toan giai quyét van dé un tic giao théng

Hién nay cac trang Web site xuat hién ngay cang nhiéu va pho bién. Do nguoi
dan ngay cang tiép can nhiéu hon vdi tin hoc, ho chi trong vao viéc tim kiém thang tin
trén mang dé nam bat théng tin mot cach nhanh chéng, tién loi nham phuc vu cho cac
van dé trong doi sdng hang ngay nhu kinh doanh, gido duc, giai tri va ké ca mét trong

nhitng van dé dang duoc quan tdm nhat hién nay 1 tinh hinh giao théng van tai.

Tinh hinh giao thong trong nuéc hién nay van ludn phuc tap, luén bién dong mot
cach kho ludng, tinh trang tai nan giao théng, Un tic trong thoi gian dai, trén nhiéu
tuyén duong trong diém va cac van deé lién quan dang xay ra ngay cang nghiém trong
dé lai nhitng hau qua nang né va tham khéc cho nén kinh té va x& hoi. Bé cung cap
théng tin giao théng cho moi nguoi hién nay da cé cac phuwong tién thong tin dai chldng
nhu phat thanh, truyén hinh, bén canh d6 con c6 mot s6 web site hd trg cung cap thong
tin giao théng. Tuy nhién cac Web Site vé cung cip thong tin giao thdng truc tuyén
ctia nudc ta noi chung va khu vuc thanh phé HO Chi Minh néi riéng chua dap ung
duoc yéu cau vé cung cap thong tin chinh xac va kip thoi. Trén tu teéng dé to6i mudn
xay dung mot Web Site sir dung cong nghé WebGIS nham 1am cho trang Web thém

phan sinh dong, cung cap mét sé chire ning can thiét cho nguoi dung.

3.1.2. Dir liéu un tic giao thong
3.1.2.1. Hinh thic lwu triv

Luu trir tryc tiép vao may tinh chung trong mang, néi rd hon 1a dit liéu On tic
duoc nguoi tham gia giao théng cap nhat, va dugc tu dong luu vao hé quan tri co sé

dir liu SQL Server cia may tinh chung. Nhu vay s€ tién sir dung, tham khao nhanh
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trong viéc hién thi théng tin On tic giao théng 1én ban dd cho nhitng nguoi tham gia

giao thong sau do.

3.1.2.2. Cap nhat thong tin dir ligu

— Dit liéu tir ngudi tham gia giao thong dugc giri vé va luu trir vao mot hé quan tri
co s dir lieu SQL Server cua may chi. Cac may khac truy cap vao may chi nay dé
khai thac dix liéu.

— Dit liéu lan luot d6 vé va cir theo thoi gian, s6 liéu lan sau duoc ghi tiép theo sau
di liéu lan truéc. Nhitng dir liéu duoc hin thi 18n ban d6 lac nay duoc goi 1a “Dir liéu
tac thoi”. Néu nhan xét thay dir lidu c6 gi sai sot thi cd thé loai bo dir lieu nay (khdng
chinh stra). Nhitng dit liéu dugc hién thi trén ban do s& 1a cac thong tin Un tic dang xay
ra.

— Dir liéu hién thi duoc cap nhat lién tuc cir sau mdi 30 giay.

3.1.3. Hé théng hd tro cung cap théng tin giao thong
3.1.3.1. Quy trinh hoat dgng

— Nguoi tham gia giao thong dang di chuyén trén cac tuyén dudng sé cap nhat tinh
trang giao thong hién tai nhu un tac, cham, théng thoang,... vao form trén trang web.

— Sau khi dir liéu cap nhat dugc luu vao co s dir liéu caa may chu, dir liéu s€ tro
thanh dit liéu dau vao cho trang web hién thi tinh trang giao thong.

— Két qua cua trang web cap nhat thong tin giao thong la dir liéu cap nhat duoc
chuyén vao co s dir liéu.

— Dir liéu cap nhat s& duoc truy van va dua ra trang web hién thi théng tin theo yéu

CAU.

3.1.3.2. Théng tin On tic

— Théng tin chung: néu Ién théng tin chung cho nhing khu vuc bi Un tac tir d6 cd
nén tham gia giao thong tiép vao khu virc d6 hay khong.

— Théng tin chi tiét: cho tirng tuyén duong trong diém bao gdm: Un tic, cham hay
thong thoang véi cac nguyén nhan xay ra tinh trang hién tai nhu thoi tiét xau, c6 cong

trinh dang thi cong hay c¢6 tai nan giao thong,...
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3.2. Phén tich va xac dinh yéu cau
3.2.1. Y@&u ciu nguoi ding

Xay dung Website “Hd tro cap nhat va hién thi thdng tin 0n tic giao théng bang
dich vu Google Maps API” phai thuc hién dugc cac chirc nang sau:

— Chire ning bién tap, danh cho ngudi bién tap co thé cap nhat céc trang thai bang
c4c thao tac truc tiép trén ban do.

— Chirc ning xem thong tin danh cho ngudi sir dung dich vu cé thé biét duoc tin
tic, trang thai cac vi tri, diém thong béo Un tic, ciing nhu hinh anh mét sé nit giao
thong trong diém.

— Mot nit giao thdng c6 thé c6 nhiéu trang thai nhu Un tic, cAm duong, c6 cong
trinh thi cong, hoic 1a c6 tai nan giao théng. Nhitng trang thai nay can duoc cap nhat
cho phu hop.

— Chuare nang hién thi thdng tin 0n tic phai chi dinh duoc rd toa do, tén trang théi,
thoi gian xay ra caa ndt giao thong trén ban do.

— Nguoi st dung cé thé thdng bao, cap nhat mot tuyén duong dang bi Un tic voi

mo ta, trang thai va gui 1én cho Server.

3.2.2. Yéu cau h¢ thong

Phan Server duoc 1ap trinh trén nén Web phai hd trg cac thao tac nhu chon mot
diém trén ban d6 s& xuat hién biéu twong xac dinh vi tri va form dé cap nhat thong tin
giao thdng. Biéu twong phai ty xac nhap vao tuyén dudng gan nhat néu ngudi sir dung
khong chon 1én dung tuyén dudng. Va ho c6 thé kéo biéu twong qua mot tuyén dudng
khac néu d6 khong phai la tuyén duong ngudoi st dung mudn cap nhat thong tin. Nguoi
sir dung thao tac truc tiép trén ban dd vi thé yéu cau dién thong tin ddy du vao form, va
phai dién théng tin tén tuyén duong bi Un tic dé théng tin cap nhat thém phan chinh

Xac.

3.3. Céc van dé trong bai toan cung cap thong tin giao thong
3.3.1. Thé hién ban do

Trén thé gidi viéc dung ban do truc tuyén dé cung cap tinh trang giao thong da
duoc ap dung rong réi & nhiéu qubc gia, dic biét 1a su hd tro tir 16p Traffic View cua

dich vu Google Maps API:
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Hinh 3.1: Lop Traffic View cua dich vy Google Maps API

Nhung & nuéc ta chirc nang nay khdng dugc hd tro va ban @b dang nay van chua
4p dung nhiéu dén céc trang Web, chi c6 trang http://vtis.vn/ cua Kénh giao théng
FMO91 Mhz dai Tiéng N6i Viét Nam dang trong giai doan hoan chinh va dwa vao st
dung.

O day, tan dung sy hd tro tdi wu cua dich vu Google maps API, t6i da st dung
dich vy nay dé thé hién ban do véi cac chic ning co ban d ¢ sin nhu phoéng to, thu

nho, di chuyén ban do, thay d6i qua lai gitta cac 16p layer Map va Satellite.
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Hinh 3.2: Dich vu Google maps API

3.3.2. Cap nhat thdng tin giao thong truc tiép

Trén cac 16 trinh tham giao giao thdng caa ngudi dan, c6 thé xay ra mot sé van
dé dan dén tinh trang Un tic giao thong nhu cac phuong tién tham gia qua nhiéu trén
cing mot tuyén dudng, hay dang co tai nan giao thong dang xdy ra.... Va ngudi tham
gia giao thong ludn 13 nguoi cung cap thdng tin chinh xac nhat vé tinh trang giao thong
trén tuyén duong ho dang di chuyén. Tan dung wu thé do, trang WebGIS da dugc xay
dung mot form dé moi ngudi dang tham gia giao théng c6 sir dung céc thiét bi di dong
hd trg két ndi Internet dé cd thé cap nhat thong tin tinh trang giao thong hién tai truc
tiép 1&n ban do.
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Lwu trir div liéu

Bdo Tham a

Thong tin vi tri bi un tac Thong tin thich hop

Xir Iy thong tin

Hinh 3.3: Bai toan cap nhat thdng tin giao théng
M0 ta:
— Nguoi tham gia giao théng click 1&n ban db noi c6 tuyén dudng dang xay ra tinh
trang un tac, cap nhat thong tin vao form, sau do click nut Submit.
— Phan tich thong tin ban dau ma ngudi s dung da cap nhat vao dé ¢ duoc nhing
thdng tin mong mudn.
— Ghi nhé lai nhimg thong tin da dugc ghi nhan dé c6 thé dem ra sir dung trong

nhiing lan xir ly sau.

3.3.3. Hién thi thong tin giao thong
Dir liéu sau khi dugc cap nhat boi nguoi sir dung, théng qua qué trinh xi ly va
luu trir thong tin trén co so dir ligu SQL Server, trang Website s€ st dung nhitng thong

tin d6 dé hién thi nén mot tap hop diém cac vi tri dang bi Un tic trén ban do.
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Upload Data

Hinh 3.4: Bai toan hién thi thong tin giao thong
MO ta:
— St dung thong tin da dugc ghi nhan trong co s¢ dir liéu SQL Server.
— Tai thdng tin tir co so dir liéu 1én dé chuan bi cho viéc hién thi théng tin giao
thong.
— Nguoi sir dyung click vao trang web hién thi théng tin thi dit liéu sau khi duoc tai
lén s& hién thi thanh mot tap hop diém thé hién duoc tinh trang Un tac hién tai trén cac

tuyén duong trong diém.
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Chuong 4. XAY DUNG WEBSITE

4.1. Thiét ké kién trac hé théng

Hé thdng duoc thiét ké vai 3 ting khac nhau nhu sau:

Client layer

Thiét bi di d6ng ca nhan két ndi Internet
Web Brower [
(HTML + JavaSript + DHTML)

Application Layer
Web Server
Web form + Google maps API

Data Layer

CSDL quan hé

Hinh 4.1: Kién trac hé thong
— Tang Client: Pugc xay dung bang JavaScript, HTML va DHTML. Thuc hién
nhiém vu Xt 1y cac thao tac, luu trir thong tin twong ng véi ting nguoi sir dung, dam
nhan vai trd trung gian, truyén nhan di liéu gitra ngudi sir dung véi Web server.

— Tang tng dung: chia 1am 2 thanh phan: WebForm va Google maps API.
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e WebForm: Pam nhan trach nhiém phat sinh giao dién va cac doan script dé
tuong tac voi client, dong vai tro trung gian gitra client va MapServer va nhan dix
liéu tra vé dé goi nguoc cho client.

e Google maps API: Xt ly c4c thao tac vé phét sinh ban dd, phong to, thu nho,
dich chuyén, tra citu théng tin trén ban dd. N6 1a thanh phan trung gian giira
WebForm va ting co so dit liéu dé rat trich thong tin sau dé tién hanh xu Iy roi
tra vé két qua cho WebForm.

— Tang co so dit liéu: Pong vai trd trung gian giira ting tng dung véi co so dit liéu.

4.2. Xay dwng md hinh cac chirc ning

4.2.1. Xac dinh tac nhan (Actor) va ca sir dung (Use case)

4.2.1.1. Tac nhan
— Nguoi str dung: Nguoi ding thiét bi di dong két néi Internet va trang WebGlIS.
— Nguoi bién tap: Nguoi cap nhat thong tin tinh trang giao théng.

4.2.1.2. Casir dung
— Sur dung ban d6
e Di chuyén ban d6

e Phong to, thu nho ban d6

Xem tin tic giao thong
e Xem tin tic giao théng thdong qua viéc tu dong di chuyén qua trang web tin
tuc caa VOV giao thong.

Tim kiém duong di

e Tim kiém duong di thong qua diém bat dau va diém két thic caa 16 trinh.
— Cap nhat thdéng tin giao théng
e Cap nhat théng tin Un tic giao thong théng qua viéc nhap thong tin vao form
va luu chiing vao co s¢ dir licu
— Xem thong tin giao théng
e Xem thong tin Un tic giao thdng thdng qua viéc hién thi thdng tin tinh trang

giao thong tur co s dir liu.

Xem hinh anh giao thdng
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e Xem hinh anh giao thong dang dién ra tryc tiép & mot sé tuyén duong.
thdng qua hinh anh dugc lay tir trang web ciia VOV giao thong.
— Bbinh vivi tri dia ly
e Viéc dinh vi vi tri dia 1y 6 thé xac dinh dwgc vi d6 va kinh do cia nguoi st
dung théng qua viéc lay dit liéu tir GPS dugc tich hop sin trong cac thiét bi

di dong c6 hod tro tng dung.

4.2.2. M6 hinh ca sir dung

Di chuyén ban dd
Phong to, thu nho @

/ Xem tin tic giao thong

Tim kiém théng tin
dwong di

User

——

Ciap nhit thong tin
giao thong

Xem thong tin giao thong

Xem hinh anh giao thong

Pinh vi vi tri dia Iy

Hinh 4.2: M6 hinh ca st dung
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4.2.3. Pac ta md hinh ca sir dung
4.2.3.1. Di chuyén ban do

Tén ca sur dung Di chuyén ban do
Tac nhén Nguoi sir dung
Su kién kich hoat Nguoi st dung click chuét vao ban d6

Luong sy kién chinh:
Ca sir dung nay bat dau khi ngudi sir dung mudn di chuyén ban do dé xem ving khong
gian Khéc trén trén ban do:

1. Ngudi sir dung click chudt 1én ban db

2. Hé thong xac dinh vi tri click chudt trén ban d6, dich chuyén ban do dén viing

khdng gian muén xem.

Kt aus Néu ca sir dung thuc hién thanh cdng, hé thong sé hién thi
ét qua .
vung khéng gian ban d6 dugc phdéng to hay thu nho ra cho

ngudi sir dung, nguoc lai trang thai ban do khong thay doi.

Bang 4.1: Bang dac ta md hinh ca sir dung di chuyén ban do

4.2.3.2. Phéng to, thu nhé ban do

Tén ca str dung Phong to, thu nho ban do

Téc nhén Nguoi sir dung

Sy kién kich hoat Nguoi str dung nhap d6i chudt 1&n ban d6 hoic di chuyén Ién
xudng thanh diéu huéng.

Luong sy kién chinh:
Ca sir dung nay bat dau khi nguoi st dung muén phdng to hay thu nho ban db hién thi:
1. Ngudi sir dung click chudt 18n ban db
2. Hé thdng xac dinh vi tri click chudt, sau do6 tuy theo biéu twong 14 Zoom in (+)
hay Zoom out (-) cta thanh diéu huéng ma hé théng s& phong to hay thu nho

ban do tai vi tri dugc click chuot.
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Két qua

Néu ca sir dung thuc hién thanh cong, hé thdng s& hién thi
viing khong gian ban d6 dugc phéng to hay thu nhé cho

ngudi sir dung, nguoc lai trang thai ban do khong thay doi.

Bang 4.2: Bang dic ta mé hinh ca sir dung phong to, thu nho ban d6

4.2.3.3. Xem tin tac giao thong

Tén ca st dung

Xem tin tic giao thong

Tac nhan

Nguoi st dung

Su kién kich hoat

Nguoi sir dung click vao menu News

Luong sy kién chinh:

Ca sir dung nay bat dau khi nguoi st dung mudn xem trang tin tirc giao thong:

1. Nguoi su dung click chudt vao menu News.

2. Hé thdng xac dinh vi tri click chudt, sau d6 chuyén sang Website tin tic VOV

Giao thong cua dai tiéng noi Viét Nam.

Két qua

Néu ca sir dung thuc hién thanh coéng, hé thong s& hién thi
Website tin tac VOV Giao thdng cho nguoi s dung, nguoc
lai trang thai trang WebGIS khong thay doi.

Bang 4.3: Bang dac ta md hinh ca sir dung xem tin tuc giao théng

4.2.3.4. Tim kiém théong tin dwong di

Tén ca st dung

Tim kiém thong tin dudng di

Tac nhan

Nguoi stir dung

Su kién kich hoat

Nguoi su dung click vao menu Get Directions

Ludng su kién chinh:

Ca sir dung nay bét dau khi nguoi sir dung mudn tim kiém thong tin duong di dé co su

chi dan tdi vu:

1. Hién thi trang Get Directions.

2. Ngudi st dung nhap théng tin vao 6 nhap di liéu hoic click 18n ban db, chi

dinh diém dau va diém cudi.

3. Nguoi st dung click nat Get Direction.
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4. Hé thdng nhan thang tin
5. Hé thdng tra vé su chi dan cho trinh duyét, hién thi két qua chi dan I&n ban do.

6. Ngudi sir dung click nit Refresh dé bat dau tim kiém lai.

Luong sy kién phu:
1. Nguoi st dung nhap vi tri khong cé thuc hoac nhap vi tri khdng rd rang, hé
théng khong tim thiy dwoc thong tin vi tri chinh xac trén ban d6, hé théng s&

bat budc nhap lai théng tin.

Két qua Néu ca sir dung thuc hién thanh cong, hé thong s& hién thi sy
chi dan cho ngudi s dung, nguoc lai trang thai trang Get

Direction khong thay doi.

Bang 4.4: Bang dic ta mo hinh ca sir dung tim kiém théng tin duong di

4.2.3.5. Cap nhat théng tin giao thong

Tén ca str dung Cap nhat théng tin giao théng

Tac nhan Nguoi st dung

Sy kién kich hoat Nguoi sir dung click vao tuyén duong can cap nhat trén ban
do.

Diéu kién can Nguoi sir dung chon trang Situations

Luodng su kién chinh:
Ca sir dung nay bat dau khi nguoi sir dung muén cap nhat tinh hinh On tic giao thong:
1.  Hién thj trang Situations.
2. Ngudi sir dung click vao vi tri ¢é tuyén dudng On tic dang xay ra trén ban do.
3. Nguoi str dung nhap cac thong tin vao form yéu cau.
4.  Click nat Submit dé giri thong tin méi vao hé théng cho con dudng dang duoc
chon.
5. Hé théng cap nhat thdng tin mai véi viéc te dong cap nhat thém toa do cua vi
tri duogc cap nhat va thoi gian ngudi st dung cap nhat thong tin.
6. Hé thdng guri lai théng tin bang biéu twong tai vi tri ngudi st dung da cap nhat

thong tin 1&n ban db cung véi ctra s6 hién thi tén nguoi sur dung.
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Két qua

Néu ca sur dung thuc hién thanh cong, hé thong sé hién thi
form cap nhat thong tin cho nguoi su dung thdng qua trang
Situations, sau do tu dong luu thong tin cap nhat cua nguoi

sir dung va tra vé két qua cho nguoi str dung trén ban do.

Bang 4.5: Bang dac ta mo hinh ca st dung cap nhat thong tin giao théng

4.2.3.6. Xem théng tin giao thong

Tén ca st dung

Xem théng tin giao théng

Tac nhan

Nguoi st dung

Su kién kich hoat

Nguoi sir dung click vao menu Show Data

Luong sy kién chinh:

Ca st dung nay bat dau khi ngudi sir dung muén xem thdng tin Un tic giao théng truc

tiép trén cac tuyén duong:
1. Hién thi trang Show Data.

2. Truy van co so dir liéu tir hé thong, cho dir liéu tra vé.

3. Hién thi I&n ban do.

Két qua

Néu ca sir dung thuc hién thanh cdng, hé thong s& hién thi
thong tin Un tic giao théng cho nguoi sit dung, nguoc lai

trang thai trang Show Data khong thay doi.

Bang 4.6: Bang dac ta m6 hinh ca sir dung xem théng tin giao théng

4.2.3.7. Xem hinh anh giao thong

Tén ca str dung

Xem hinh anh giao théng

Tac nhan

Nguoi sir dung

Su kién kich hoat

Nguoi st dung click vao biéu tuong cua vi tri hinh anh trén

ban do.
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Ludng su kién chinh:
Ca st dung nay bat dau khi ngudi sir dung muén xem thdng tin Un tic giao théng tryc
tiép trén cac tuyén duong:

1. Hién thi trang Traffic Image.

2. Truy van co sé dit liéu tir hé théng, cho dix liéu hinh anh tra vé.

3. Hién thi hinh anh lén ban do.

Két qua Néu ca str dung thuc hién thanh cong, hé thong s& hién thi
hinh anh giao thong truc tiép dang dién ra & mot s6 tuyén

duong trong diém cho ngudi st dung, nguoc lai trang thai

trang Traffic Image khong thay doi.

Bang 4.7: Bang dac ta m6 hinh ca stir dung xem hinh anh giao théng

4.2.3.8. Pinh vi vi tri dia ly

Tén ca st dung binh vi vi tri dia ly
Tac nhan Nguoi st dung
Su kién kich hoat Nguoi sir dung click vao menu My Route.

Luong sy kién chinh:
Ca sir dung nay bat dau khi nguoi st dung mubn xac dinh vi tri dia ly hién tai ciing
nhu 16 trinh duong di ma ho da di qua trong khoang thoi gian nhat dinh:
1. Hién thi trang My Route.
2. Cung cap thdng tin toa do vi tri vé trinh duyét va hé théng cua ngudi sir dung,
cho dit liu vi tri tra vé.

3. Hién thi vi tri dia ly hién tai va da di qua lén ban do.

Két qua Néu ca sir dung thyuc hién thanh cong, hé thong sé hién thi vi
tri dia ly hién tai va da di qua cia ngudi st dung 1&n ban do,

nguoc lai trang théi trang My Route khong thay doi.

Bang 4.8: Bang dac ta mo hinh ca st dung dinh vi vi tri dia ly
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4.2.4. Thiét ké mat s6 man hinh chinh

4.2.4.1. Man hinh chinh cia trang WebGIS

Hinh 4.3: Man hinh chinh cua trang WebGIS

Chd thich:
— Khi ngudi st dung chon Menu “News” thi trang web chuyén qua trang tin térc
cua VOV Giao thong nhu hinh 4.4.
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Hinh 4.4: Man hinh tin tac cua trang VOV Giao thong

— Khi ngudi str dung chon Menu “Directions” thi trang web chuyén qua trang tim
kiém thong tin duong di nhur hinh 4.5.

— Khi nguoi st dung chon Menu “Situation” thi trang web chuyén qua trang cap
nhat thong tin giao thong nhu hinh 4.9.

— Khi nguoi str dung chon Menu “Show Data” thi trang web chuyén qua trang hién
thi thong tin giao thong nhu hinh 4.12.

— Khi ngudi sir dung chon Menu “Traffic Image” thi trang web chuyén qua trang
hién thi hinh anh giao thong nhu hinh 4.13.

— Khi nguoi sir dung chon Menu “My Route” thi trang web chuyén qua trang dinh
vi Vi tri dia ly nhu hinh 4.14.

4.2.4.2. Man hinh trang tim kiém théng tin dwong di

Tim kiém duong di 1a mét trong nhiing chirc ning chinh va quan trong cua dich
vu Google maps API. N6 giup cho ngudi sir dung c6 thé tim duoc 16 trinh ti wu,
nhanh chdng, va tiét kiém thoi gian. Voi muc dich cung cip thong tin giao thdng ma
trang WebGIS muén dem lai, viéc 4p dung chirc ning trén s& hd tro rat nhiéu cho viéc

tim kiém mét 16 trinh cac tuyén duong ngan nhat, phd hop nhit cho ngudi tham gia
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giao thdng, tir d6 giup ho xac dinh hudng di chuyén phu hop. Két hop chiic ning nay
Vv6i nhitng thdng tin 0n tic duoc cung cap tir chinh nhitng nguoi tham gia giao thdng
thi viéc chon nhiing tuyén duong tranh ra khoi cac vi tri dang bi Un tic 1a hoan toan c6
thé. TUy vao vi tri ciia ngudi sir dung, ho ¢6 thé tim chi duong tir vi tri nay dén vi tri
khac.
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Hinh 4.5: Man hinh tim kiém théng tin duong di
Dé sir dung viéc tim duong nay, nguoi st dung thuc hién nhu sau:
Nhéap thong tin vi tri hién tai cua minh vao 6 thong tin thi nhét hodc click dé

chon trén ban dd vi tri hién tai:
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Hinh 4.6: Nhap thong tin diém bat dau

Nhap théng tin vi tri mudn dén vao 6 thdng tin thir 2 hoic click dé chon trén ban

dd vi tri do:

Hinh 4.7: Nhap thong tin diém két thuc

Sau d6 click vao nut SetDirections| 48 yem két qua. Chi duong s& xuat hién trén

ban d6 duéi dang dudng mau tim nhu sau:
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Hinh 4.8: Két qua tim kiém
Dé thay ddi tuyén duong néu ngudi st dung cé thong tin vé tuyén dudong ma chi

duong chi dan di qua bi Un tic, ho ¢ thé thay d6i sy chi dan bang cach di chuyeén vi tri
cua biéu twong v giira 2 diém trén ban d6 qua mét vi tri méi ma ho muén. Sau do

nhén lai nat Setlirections] 4& ¢ mot 16 trinh phu hop hon.

Muén tim kiém thong tin duong di cho mét 16 trinh khéac, nguoi st dung click nat

RefresH

4.2.4.3. Man hinh cap nhat théng tin giao théng

Véi tinh trang Un tic hién tai ma ngudi tham gia giao thong dang gip phai, ho
muén thdng béo thong tin nay cho nhitng ngudi tham gia giao thong phia sau duoc
biét dé nhitng ngudi d6 c6 thé sém cap nhat dugc théng tin Un tit va thay d6i sang mot
huéng di chuyén khac thich hop hon, nham giam bét tinh trang Un tat cho khu vuc va
tiét kiém thoi gian cho ngudi tham gia giao théng. Chinh vi vay viéc hd tro chic ning
nay cua trang WebGIS 1a hoan toan phi hop va hitu dung ddi véi muc dich cap nhat
thdng tin giao thdng cta ngudi sir dung.

Khi ngudi st dung truy cap vao trang WebGIS, ho di chuyén dén trang cap nhat

thong tin va click 18n vi tri hién tai cua ho trén ban dd. Vi tri sau khi duoc click s&
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duoc thé hién bang biéu twong @ . Theo d6, mot form dién thdng tin s& xuét hién. O
day ho c6 thé cap nhat thong tin tinh hinh giao théng hién tai ma ho dang gip phai.
Thong tin sau khi ngudi st dung cap nhat s& duoc luu truc tiép vao hé quan tri co so
dir liéu SQL Server. Mot sé dir liéu duoc cap nhat trong khoang thoi gian gan véi thoi
diém hién tai nhat s& duoc tu dong hién thi I&n trang hién thi théng tin cua trang
WebGIS.
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Hinh 4.9: Nhap théng tin vao form
Sau khi nhap xong va nhan nat Bubmil, théng tin dix liéu s& duoc luu vao co so dit

liéu nhu sau:
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0 Name Situation Latitude Longitude Description Currentlime

60 Ngén TrafficJam 10.791620254516602  106.69571685791016  Ket & V6 Thi Sau 4/23/2013 4:34:48 PM
61 Han TrafficJam 10.791720390319824  106.69583129882813  Phuong tién tap trung nhigu & V... 4/23/2013 4:35:32 PM
62 Linh TrafficJam 10.77361011505127  106.68937683105469 C6 cong trudng & CMTS8 - NTMK... 4/23/2013 4:39:29 PM
63 Hanh Weather 10.780150413513184  106.68943786621094 Mua to & Ng6 Thai Nhiém - Tran... 4/23/2013 4:41:03 PM
64 Vi Trafficlam 10.77787971496582  106.68721771240234  Ket xe & Ngo Thai Nhiém - BHTQ... 4/23/2013 4:41:43 PM
65 Uyén TrafficJam 10.777810096740723  106.68728637695313  Phuong Tién tap trung déng & N... 4/23/2013 4:42:20 PM
66 An TrafficJam 10.778050422668457  106.68174743652344  Ket & Céng truéng Dan Chi 4/23/2013 4:44:02 PM
67 Binh TrafficJam 10.777939796447754  106.68187713623047 Ket & CTDChi 4/23/2013 4:44:24 PM
68 Vén Trafficlam 10.875900268554688  106.75395202636719  Ket & Cau vuot Séng Thian 4/23/2013 4:45:26 PM
69 My TrafficJam 10.771439552307129  106.69332885742188 Phuong tién déng & ngd sau Phu... 4/23/2013 4:47:38 PM
70 Thu TrafficJam 10.767919540405273  106.69538879394531  Ket & Tran Hung Dao - Nguyén T... 4/23/2013 4:49:44 PM
71 Thuan TrafficJam 10.767959594726563  106.69528198242188 Xe déng & THPao - NTHoc 4/23/2013 4:50:42 PM
72 Minh Trafficlam 10.800430297851563  106.66732788085938  Xe dong, di chuyén cham & Hoa... 4/23/2013 4:52:58 PM
73 Vuong TrafficJam 10.801369667053223  106.66596221923828  Xe déng & PDGidt - NVTrdi 4/23/2013 4:54:31 PM
74 Thanh TrafficJam 10.781519889831543  106.69963073730469 Xe dong & giao 16 Hai Ba Trung - ... 4/23/2013 4:55:54 PM
75 Quang TrafficJam 10.764679908752441  106.66155242919922  Ket & Nguyén Kim - 3/2 4/23/2013 4:56:56 PM
76 Qudc Trafficlam 10.764639854431152  106.66156005859375 Phuong tién di chuyén cham &3... 4/23/2013 4:57:36 PM
77 Ludn TrafficJam 10.764519691467285  106.66127777099609  Ket gan Nguyén Kim - 3/2 4/23/2013 4:59:30 PM
78 Thinh TrafficJam 10.764780044555664  106.66175842285156  Xe déng & gan Nguyén Kim -3/2  4/23/2013 5:00:05 PM
79 Huong TrafficJam 10.801810264587402  106.66499328613281  Xe déng & PDGidt - NVTrdi 4/23/2013 5:01:11 PM
80 Trung TrafficJam 10.759750366210938  106.66899108886718  Xe dong & vong xoay Nguyén Ch... 4/23/2013 5:05:07 PM
81 Tri Trafficlam 10.759759902954102  106.66869354248047 Ket (<] NCThanh - NGTu 4/23/2013 5:05:43 PM
82 Tién Weather 10.753780364990234  106.6868896484375  Mua to & V6 Van Kiét - Nguyén V... 4/23/2013 5:06:35 PM

* NULL NULL NULL NULL NULL NULL NULL

Hinh 4.10: Dt liéu cap nhat duogc luu trir & CSDL SQL Server
Nhitng thong tin dir liéu gan véi thoi diém cap nhat gan day nhat s& duoc hién thi

Ién trang WebGIS thdng qua trang hién thi thdng tin.
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Hinh 4.11: Théng tin cap nhat duoc hién thi
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4.2.4.4. Man hinh hién thij théng tin giao théng

Pé thong tin dit liéu do ngudi tham gia giao théng cap nhat duoc nhitng ngudi sir
dung phia sau tham khao cho dé& dang, truc quan hon. Viéc hién thi ching thanh nhiing
diém mau cd dinh trén ban db 1a cach thé hién noi bat va d& nhan biét khu vuc, tuyén
duong nao dang xay ra tinh trang Un tic. Mdi diém duoc cap nhat théng tin s& duoc
hién thi bang mot diém mau vang vién mau xanh. Khi ngudi sir dung zoom nhé ban do
lai, néu khu vuc bi 0n tac c6 nhiéu ngudi tham gia giao théng cling cap nhat théng tin

mot lac thi cac diém mau ay két hop lai tao thanh mot ving mau dé vién mau xanh.
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Hinh 4.12: Thdng tin Un tic dugc hién thj thanh cac diém mau
4.2.4.5. Man hinh hién thi hinh anh giao théng
O mét sb tuyén duong giao thong trong diém, tinh trang Un tic giao théng xay ra
kha thuong xuyén vao gio cao diém. Vai viéc hd trg hién thi hinh anh giao thdng tryc
tiép cua trang WebGIS, ngudi str dung cd thé xem truéc mot sé hinh anh giao thdng
tai khu vuc ho du dinh s& di chuyén dén trong 16 trinh cua ho, tir d6 gitip ho c6 céi
nhin tong quan hon vé tinh hinh giao thong va dua ra quyét dinh chinh xéac cho 16 trinh

sap ti.
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Hinh 4.13: Hinh anh giao théng truc tiép & mot s6 khu vyc

4.2.4.6. Man hinh dinh vi vi tri dia Iy

Khi xac dinh dwoc vi tri dia ly hién tai va nhitng vi tri minh da di qua trén ban 4o,
ngudi sir dung c6 thé két hop voi chirc niang hién thi thong tin giao thong dé xem xét
xem minh dang & gan nhitng khu vuc nao noi ma dang dién ra tinh trang Un tic giao
thdng, tir 46 co sy lya chon tuyén duong dung dén va dé di chuyén hon cho 16 trinh
sap téi. Ngoai ra, viéc xac dinh dugc nhitng vi tri ho di di qua trudc do gitp nguoi sir
dung biét duoc 19 trinh dwong di cia ho, diéu nay dé dang gidp ho khi ho mubn xem

lai nhitng thdng tin vé 16 trinh dudng di sau khi 16 trinh két thac.
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Hinh 4.14: L6 trinh duong di sau khi dinh vi
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Chuong 5. CAI PAT VA THU NGHIEM

5.1. Cai dat
5.1.1. Cai dat Server

Server caa hé théng sir dung hé quan tri co so dit liéu MS SQL Server 2008 duoc

lap trinh trén ngdn ngr ASP.NET va céng cu Visual Studio.

CAu trdc céc file quan trong phan Server:

File Churc nang
File Master page dinh hinh giao dién chung cho
App.Master ]
ca Website.
Home.aspx File hién thi trang chu cua Website.
File diéu khién lay thong tin dir liéu tr GPS,
DataGPS.aspx.cs

chinh sura va luu vao hé quan tri CSDL.

InputForm.aspx

File thiét ké va hién thi Form nhap théng tin.

Forminfo.aspx va

FormInfo.aspx.cs

File diéu khién cap nhat thdng tin vao hé quan tri
CSDL.

ShowData.aspx va

ShowData.aspx.cs

File diéu khién lay théng tin tir hé quan tri CSDL

va hién thi théng tin lén trang web.

Trafficlmage.aspx

File diéu khién lay théng tin hinh anh tir Website

cung cap va hién thi 1én trang web.

MyRoute.aspx va

MyRoute.aspx.cs

File diéu khién lay thong tin tir hé quan tri CSDL

hién thi vi trf va 16 trinh duong di 18n trang web.

phuongthao-
pc\sglexpress.MyDatabase.dbo\
Tables\Table_App va
phuongthao-
pc\sglexpress.MyDatabase.dbo\

Bang luu CSDL thong tin giao thong dugc cap
nhat cho hé thong.
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Tables\GPS

Web.coni File Iuu trit théng tin cau hinh va céac thiét lap
eb.config
cua webserver.

Bang 5.1: Cau trdc céc File trong Server

Phan quan trong nhat ctia chuong trinh & server 14 viéc tich hop chat ché véi dich
vu Google Maps API. Hau hét c4c chuc niang trong trang WebGIS déu st dung dén
ban do. Dé str dung dich vu Google maps API can phai ¢ mot API key. Mot API key
cho phép nguoi sir dung kiém soat cac tng dung ciia minh va ciing 1a viéc google c6
thé lién lac véi nguoi s dung vé tng dung c6 ich ma ngudi sir dung dang xay dung.
Céch dé tao mot API key:

— Truy cap vao https://code.google.com/apis/console va dang nhap bang tai khoang
gmail cua minh.

— Click vao Services link bén trai menu.

— Kéo xudng dudi tim Google maps API v3 service va kich hoat dich vu.

— Click API Access, mot API key s& hién 1én, copy API key d6 lai dé str dung.
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Hinh 5.1: API key sau khi da tao

Dé xay dung duoc cac chirc ning cho trang WebGIS, load ban d6 Google maps

API vé trang web 1a mot yéu cau bat budc. Dudi day 1a cach thuc hién:
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https://code.google.com/apis/console

Khi d3 co key google cung cap ta sir dung key do trong doan m javascripts trong
thé <head>:

<script type="text/javascript"
src="http://maps.googleapis.com/maps/api/js?key=ATIzaSyDSt1LVC1gQGkQ4B

al7R7N74mMKzfOU8RE&sensor=false&libraries=visualization">

</script>

DPoan mi javascripts dé tao ra giao dién ban d6:

var map = new google.maps.Map(document.getElementById( 'map'),
mapOptions);
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Hinh 5.2: Ban d¢6 Google map sau khi dugc load vao trang web

Sau khi khai tao ban d6. Tuy ttng dung cd thé tdy bién ban d6 sao cho phu hop.

5.1.2. Cai dat Client
Theo md hinh lya chon va véi viéc sir dung cong nghé WebGIS nén phia client
khdng phai cai dat cau hinh gi ca.

5.1.3. Xay dwng bang CSDL
5.1.3.1. Bang CSDL thong tin giao théng cap nhat
Khoi dong cong cu Visual Studio, chon Database Connections trong cira so

Server Explorer nhu hinh dudéi:
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oo LuanVan - Microsoft Visual Studio (Administrator)
File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

Bl -G | % 53 @9 - -85 [P [Debug  ~f[AnyCPy -[ |
| Publish: | Create Publish Settings  ~| 153 & -|i &3 Back €3 \x] #] & A™ [%J VA -F %73 o2

e |

|l Server Explorer
EIREARE S &
4[] Data Connections
4 | |3 phuongthao-pc\sqlexpress.MyDatabase.dbo
[ Database Diagrams
|4 Tables
[ Views
[ Stored Procedures
[ZJ Functions
L4 Synonyms
£3 Types
[ Assemblies
4 54 Servers
4 M PHUONGTHAO-PC
i3] Event Logs
%9 Management Classes
#¥ Management Events
2% Message Queues
4] Performance Counters
#* Services
gi SharePoint Connections

1210|dx3 J2AIRS

Hinh 5.3: Cira s6 Server Explorer dé tao bang CSDL
Click chudt phai vao Tables va chon Add New Table, mot bang CSDL méi xuat

hién:
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Server Explorer Ml dbo.Tabled: Table(..xpress.MyDatabase) X_

(=] =] | ?4? % Qﬁ Column Name Data Type Allow Nulls
4 [} Data Connections > &l
4 [ phuongthao-pc\sqlexpress.MyDatabase.dbo
» [l Database Diagrams
_d Tables
3 Views
[ Stored Procedures
» [ Functions
|4 Synonyms
(3 Types
[ Assemblies
4 53 Servers
M PHUONGTHAO-PC
§i SharePoint Connections

Column Properties
Bel2) E

Hinh 5.4: Tao bang CSDL méi

Dinh nghia cac cot dir liéu nhu md ta trong hinh dudi véi viéc thiét thap cot 1D

lam khoa chinh:

dbo.Table_App: Ta...xpress.MyDatabase) X

Column Name Data Type Allow Nulls
% ID int =
Name nvarchar(50) v
Situation nvarchar(50) [@]
Latitude float [@]
Longitude float (@]
Description nvarchar(100) @]

CurrentTime datetime ]
]

Hinh 5.5: Dinh nghia cac c6t dir liéu bang CSDL thdng tin cap nhat
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Trong do:

ID Cho biét so thur ty lién tiep cua cac dong thong tin.

Name Thong tin vé tén ciia ngudi cap nhat théng tin.

Situation Cho biét tinh trang cua thong tin dwoc cap nhat.

Latitude Théng tin vé vi 6 cua vi tri duoc cap nhat.

Longitude Théng tin vé kinh do cua vj tri dwgc cap nhat.

Description Thong tin md ta vé vi tri dugc cap nhat.

CurrentTime Cho biét thoi gian hién tai khi thong tin dwgc cap nhat.

Bang 5.2: C4c cot duoc dinh nghia trong bang CSDL thdng tin cap nhat
Nhin Ctrl+S dé luu bang CSDL lai véi tén Table App, thong tin sau khi duoc

ngudi stir dung cap nhat s& duge luu vao bang CSDL nay giéng hinh duéi:

00 Lusrivan - mm - -

mmwm_amtmpwwtmmmwwﬁ_

u-_‘-.;.m R e i e Y vy~ T - A Eases 0. -
[ 3) =) o4 | OomeTypo~ | 8 mg 08 1 73] o | PR “oee Funin e e i O8es O] dRMAESIA ] I SF @l b teave
Tatde App: Quaryl_spress Mylatabase) X
£ ONR:S ) D Mo Sitaation Latburke Longésde Descrption CuentTane
¢ |31 Duta Conmections 61 Has Westte 107800S0S13ISLTNEE  MGGIRITEOA2I0M  Munto & Ngs Tht Nhm - . 4232013 841403 M
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3 Htoved Procedres M Vin Trattclam 10475500068 554588 106,79 350060719  Ker & Clu vwt S4ng Thiln 2NN 2458 P
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o Oy Soven Mish Tratichorm 1030402973516 10GASTIZTEE0ETIIE Xe dlaq & chuyén chim O H.. /232013 45253 7
8§ PHUONGTHAO-PC 1 Vuong  TreMicles 1080360660532 LOEAESEIN0ANE  Ne ding 2 PRGIE- MiTeds 4232212 454:38 M
8 ShenPart Canmections = X
I Thieh Trattclam 1025100540 TOGAPSEIOTITIONS Yo dong 6 gua 10 el Db Tru..  4Q20/01) 85554 ¥
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Hinh 5.6: Bang CSDL sau khi dugc nguoi sir dung cap nhat
5.1.3.2. Bang CSDL thong tin dinh vi
Tuong tu nhu bang CSDL thong tin giao théng cap nhat, bang CSDL théng tin

dinh vi GPS dugc xay dung vai viéc dinh nghia cac cot dir liéu va khoa chinh nhu sau:
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Column Name Data Type Allow Nulls
b7 idkey bigint )
ID_device varchar(50) 7]
Latitude float =
Longitude float [E
DateTime datetime [

Hinh 5.7: Pinh nghia cac cot dir liéu bang CSDL thdng tin dinh vi

Trong do:
Tén cot Dién giai
idkey Cho biét s6 thir ty lién tiép cua cac dong thong tin.
ID_device Théng tin vé ma s6 cua thiét bi dinh vi di dong
Latitude Théng tin vé vi d6 cua vi tri duoc dinh vi.
Longitude Théng tin vé kinh d6 cua vi tri dugc dinh vi.
DateTime Cho biét thoi gian hién tai khi vi tri duoc dinh vi.

Bang 5.3: C4c cot dugc dinh nghia trong bang CSDL thdng tin dinh vi
Thong tin sau khi dugc thiét bi di dong dinh vi s& duoc luu vao bang CSDL trén

nhu hinh dudi:
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Hinh 5.8: Bang CSDL sau khi cap nhat théng tin dinh vi

5.2. Thir nghiém

Chuong trinh server cling nhu trang WebGIS duoc cai dat va thir nghiém trén
may chu sir dung hé diéu hanh Windows 7 Ultimate, Intel(R) Core(TM) i5-2430M
CPU @ 2.40GHz, 4G of Ram, .Net Framework 4. Két qua thir nghiém nhu sau:

STT | Tinh nang tht nghiém

Danh gia

1 | Hién thi ban d6

Hién thi ban do tot. Tuy nhién ban d6 c6 thé load
vé cham khi mang Internet ciia ngudi st dung

yéu.

2 | Phong to, thu nho ban d6

Ban d6 dugc phong to, thu nho tiy y, nhung trong
gidi han cua thanh zoom bén gdc trai ban d6. Anh

khong bi bé khi phéong to hay thu nh.

3 | Di chuyén ban d6

Ban do duoc dich chuyén tot. Nguoi st dung co
thé dich chuyén dén bat ctr vi tri nao, nhung can
két hop thém tinh ning phong to, thu nhé dé vi tri

xé4c dinh duoc nhan biét chinh x4c hon.
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Xem tin tac giao thong

Xem tin tac tot, da dang céc loai tin trong va

ngoai nudc.

Tim kiém duong di toi vu

Chtrc ning nay thuc hién twong doi tét. Lo trinh
can tim rd rang, téi wu. Tuy nhién, mudn tranh cac
tuyén duong dang xay ra On tic, ngudi s dung
phai tu thay d6i qua mét tuyén duong mong mudn
khac.

Cap nhat tinh trang giao
thong

Chtic nang nay thuc hién tot. Tuy nhién, chua tu
déng nhan biét dugc tén tuyén duong Un tic dé
luu vao CSDL, nguoi su dung phai ty ghi thém

vao phan mo ta.

Hién thi théng tin giao
thong

Chtc nang nay thuc hién rat tot. Hién thj thong tin
rd rang, noi bat, chinh xéc, d& dang cho viéc theo

do6i caa nhitng nguoi st dung sau.

Xem hinh anh giao thong

Chire niang nay thyc hién t6t. Tuy nhién, ngudi sir
dung chi xem dugc & mot sb vi tri duoc thiét 1ap

trudc trén ban dd.

binh vi vi tri va 1 trinh
cia nguoi su dung trén

ban do

Xéc dinh vi tri va 16 trinh tuong d6i tot. Lo trinh
trén ban d6 hién thi rd rang, chinh xac, dé& dang
cho viéc xem lai cac tuyén duong ma nguoi s

dung da di qua.

Bang 5.4: Danh gia két qua thir nghiém
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Chuong 6. KET LUAN VA KIEN NGHI

6.1. Kétluan
Sau khoang 5 thang nghién ciru, tim hiéu vé WebGIS va cac kién thic lién quan,

em di xay dung thanh cong website dap tng dugc nhu cau dé tai “Nghién ciu cong
nghé WebGIS va xay dwng Website hd trg cung cap thdng tin giao théng trén dia
ban thanh phé Hé Chi Minh” di dé ra. Sau khi thuc hién xong dé tai, ban than em da
dat duoc mot s6 két qua nhat dinh sau:
6.1.1. V& phia ban than

— Nam viing hon cac kién thic vé cong nghé WebGIS, cac ngdn ngit lap trinh
ASP.NET, HTML, JavaScript, CSS.

— Hiéu duoc md hinh cung cap dich vu web théng qua tim hiéu Google Maps API.

Cung ¢b hon cac kién thuc hoc & truong.

Nang cao kha ning tim kiém tai liéu, thong tin.

— Phét hién thém nhing kién thiee mai la, bé ich.

6.1.2. Vé phia luan viin
D3 hoan thanh muc tiéu xay dung mot hé théng hd trg cung cap théng tin giao
thong thong qua cac thiét bi di dong c6 két néi véi Internet bang website voi nhiing
chtrc nang chinh nhu:
— Tim kiém duong di t6i vu
— Cap nhat thdng tin giao théng truc tiép

Hién thi thdng tin Un tic giao thdng

Hién thi hinh anh giao thdng truc tiép

binh vi vi tri va xac dinh duoc 10 trinh cua ngudi st dung
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Website hd tro cung cap thdng tin giao théng véi giao dién truc quan, tién dung,
tuong d6i dé sur dung.

Cho phép ngudi sir dung theo ddi vé tinh hinh giao théng mét cach nhanh chéng
va c0 hiéu qua.

Cho phép nguoi quan tri cap nhat thong tin mot cach nhanh chéng, don gian véi

su bao mat cao.

6.1.3. Han ché
Nhin chung véi nhiing gi dat dugc, dé tai d¢a hoan thanh tét nhitng muc tiéu da dé
ra. Tuy nhién dé tai van ton tai mot s han ché sau:

— Chua xay dung duogc trang web cap nhat va xem tin tac giao théng tryuc tiép tur
chinh trang WebGIS hién tai.

— Chua xay dung duoc chirc ning tim kiém dudng di ma cé thé tranh duoc cac
diém Un tic dang dién ra.

— Chua tu dong cap nhat va hién thi 18n ban d6 tén cua tuyén duong hay giao 1o
duoc cap nhat bai nguoi st dung.

— Chua hién thi duoc hinh anh giao théng truc tiép dang dién ra trén nhiéu tuyén
duong trong diém khac trong thanh phd, dic biét I1a nhitng tuyén duong hay xay ra tinh
trang Un tac.

— Chua lay duogc thong tin dinh vi tir GPS cua nhiéu ma thiét bi di dong khac nhau

dé bt cir ngudi sir dung nao cling c6 thé biét duoc 16 trinh duong di ma ho da di qua.

6.2. Kién nghi
Do han ché vé thoi gian va kha ning, trang WebGIS con mot s6 tinh ning can
phat trién:
— Nghién ciru va xay dung thém cac chirc ning chua thyc hién dugc ma phan han
ché da néu ra & phia trén.
— Ngoai ra dé thu hat nhiéu ngudi st dung, trong twong lai ciing c6 thé hd trg phat
trién thém nhiéu tién ich nhu hd tro dang ky nguoi dung va hd tro ghi lai 16 trinh da di

qua ctia ngudi sir dung trong tirng khoang thoi gian nhat dinh.
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— Nghién ctu, xay dung chic ning cung cip 16p hién thi thdng tin vé cac vi tri
dang c6 cong trinh thi cOng va vi tri cia cac tram xe buyt.
— Nghién ctu, xay dung chitc ning hd trg tim va chon xe buyt phu hop cho nguoi

su dung.
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