Nghién ciru

XAY DUNG BAN PO PIEN TU
PHUC VU DAN PUONG PUONG BO

BUI YEN TINH, VU VAN PONG, NGUYEN VAN PONG
Cuc Ban do, B T(fng tham muu

Nhu cau vé dinh vi ddn dwong ngdy cang tré 1én phé thong va déi khi la bdt bugc trong nhieu
hoat déng kinh té - x& héi hién nay. Trong dé, ban do sé (ban dé dién tir) 1a thanh phan khdng thé
thiéu trong cac gigi phap. Mdc du trén thj trirong cé nhiéu gidgi phap song qua trinh nghién cizu van
tiép tuc do viéc sir dung cé&c giai phap nay c6 han ché vé dir liéu ban do, vé kha ndang bao mdt diz
ligu va tinh san sang. Ngi dung bai béo trinh bay vai tro cia bdan do trong ddn dwong, cac vin dé
trong xay dung bdn do dién tir phuc vy ddn dwong dwong bé tir co sé dix liéu (CSDL) ban do dia
hinh ty 1¢ lon, va cac giai phap ky thugt khac phuc si khac biét giiza CSDL bdn do dia hinh va ban
d6 phuc vy ddn dwong. Viéc xay duwng thanh cong diz liéu ban do dién tir dong bé véi cac bg phan
mém phuc vu dinh vi, ddn dwong va giam sat tryc tuyén cho phép gidi quyét bai toan phu hop yéu
cau, tap quan si dung bdn dé va co sé dir liéu hién nay. Trén co sé d6, ndng cao kha nang tu chii vé

cong nghé cho cac #ng dung khéc.

Tir khéa: Binh vi, ddn dwong, bdn dé s6, ban do dién tir, CSDL.

1. Giéi thiéu

Ban d6 danh cho muc dich din duong c6
nghia rat 16n d6i véi nguoi sir dung tai hién
truong cling nhu tai trung tdm diéu hanh. V&i ban
d6 duoc cai dat nguoi str dung dé dang xac dinh
dugc ngay vi tri cia minh trén ban dd. Hién nay,
ban d6 dién tir phuc vu dan dudng va giai phap
cong nghé dong bo da duoc phat trién va thuong
mai héa rat manh m& 0, 0, 0. Cac giai phap cong
nghé nay chu yéu duoc xay dung dé dap tng yéu
cau cua cac hoat dong nguoi dung dan sy véi vai
trd 1a ngudi dung cudi. Theo d6, ngudi dung
dugc cung cép dich vu va hoan toan phu thudc
vao gidi phap cong nghé va dir liu cia nha san
xudt. Thuc té, khi sir dung cac giai phap thuong
mai sdn c6 néu trén xuat hién mot sd bat cap: Mot
13, dir liéu ban dd cta cac nha cung cip déu co
tinh dinh hudng wu tién cho cac khu vuc do thi,
khu vuc dong dan cu. Tinh uu tién duoc tién
hanh vé ca tinh cap nhat va muc d6 chi tiét. Cac

khu vuc khac chi c6 cac thong tin co ban, khai
quat nhat. Hai 13, dit liéu dia hinh noi chung do
Viét Nam san xuat c6 muc d6 chi tiét cao hon va
chinh x4c hon nhung khong thé sir dung cho céc
giai phap dd néu vi cac cong ty déu dua ra chuan
dir li¢u va dinh dang riéng cua minh va khong
chia sé¢ hoac cho phép nguoi dung dua dir liu
bén ngoai vao hé théng. Ba la, dit liéu ban d6
phuc vu dan duong 1a mdt loai ban dd dién tur
chuyén dé véi cac 16p ddi tuong va cac thong tin
dic thu khong dong nhit véi dir liéu co trong
CSDL dia hinh. Sy khong dong nhit dugc thé
hién & ca hai khia canh: loai d6i twong thé hién
va thong tin str dung va theo cé hai chiéu huéng
vira thira vira thiéu.

T thuc té trén, dé c6 thé chu dong vé cong
nghé va dam bao cac yéu tb theo yéu cau dap tng
dinh vi, dan duodng va giadm sat phuc vu muc dich
chuyén nganh 0 khong thé khong nghién ciru xay
dung tiéu chuan k¥ thudt va quy trinh san xut
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d6i v6i loai dir liéu ban d6 nay. Day ciing 14 noi
dung chinh ma bai bao nay s€ trinh bay.

2. Khai quat vé bai tosn din dwong

Dan duong 13 mot bai toan tir rit 1au khi con
ngudi c6 nhu cau di lai trén nhitng khoang cach
xa. Dé thyc hién duoc diéu ndy con ngudi di
sang tao ra nhiéu phuong phap khac nhau nhung
tuu trung lai c6 18 khong thé thiéu cac yéu tb
Pinh vi va Lua chon 10 trinh di chuyén. Véi su
gitip d& ctia ban dd va dic biét 1a ban dd sb (ban
d6 dién tir), viéc lya chon (tinh toan) 16 trinh trén
ban db tién thém budc méi.

Bai toan tim dudng di t6i vu 1a bai toan tim
duong di gitta 2 dinh. Dé giai quyét bai toan nay,
cho dén nay c6 nhiéu thuat toan va cic bién thé.
Tat ca cac thuat toan dua ra thudc dang thuat toan
tim kiém. C6 2 céch trinh bay:

1. Bai toan tim dudng di t6i wu 14 bai toan
tim 1 dudng di giita 2 dinh sao cho téng céc trong
sb ctia cdc canh tao ra duong di d6 nho nhét.

2. Cho trude 1 graph v6 hudng G, va ham
trong s6 c6 gia tri thue E—R , duong di ngin
nhit tir dinh v dén dinh v' 1a duong di :
P=(v1,v2,...,vn) sao cho > p € Pf(p) 12 nho nhét.

Trong d thi dudi day (hinh 1), mé hinh hoa
cac phuong an dé tim tuyén duong di ngan nhét
tir A dén céc dinh con lai.

Hinh 1. So d6 bai todn tim dwong giita hai diém
Khi huéng dén muc tiéu giai quyét nhiing
bai toan vé tim kiém dudng di trén ban dd, chang
han nhu tim kiém duong di trong thanh phd,
nhitng khai niém dinh, canh ciia do thi duoc
chuyén d6i nhu sau: nhitng dinh ctia d6 thi mo ta
nhitng giao 19, nut giao thong, canh cua dd thi
chinh 14 doan dudng ndi giira 2 nit giao thong.

3. Pic diém ban d6 din dwong

Nhu vy, vai trd ctia ban dd trong bai toan
dan duodng hién dai s& bao gdm hai van dé chinh
ngoai viéc 1 ban @b nén hién thi vi tri dimg chan
000:

- Cung cép thong tin phuc vu tinh toan 16
trinh t6i wu gitra hai diém hodc 19 trinh t6i wu qua
nhiéu diém theo cac tiéu chi t6i wu khac nhau
(nhanh nhét, ngdn nhét) cho ting ddi twong tham
gia giao thong;

- Cung cip thong tin vé cac diém quan tim
(POI — Point of Interest) phuc vu xac dinh diém
dén, diém trung gian hoic diém xuat phat.

Ban dau can phai hiéu rd thé nao 1a tinh toan
duong di va sy khac nhau gitta ban do hd trg tinh
nang tinh toan dudng di va ban db khong h tro.
Tinh toan duong di tu dong ma thuat ngit tiéng
Anh goi 14 Routing 1a lya chon tuyén di toi uu
theo tiéu chi nhat dinh nao dé, c6 thé 1a ngfm nhét
hodc nhanh nhét. Nhu tén thuat ngit chung ta di
thdy, ban d6 hd tro tinh ning nay cho phép xéac
dinh mot cach ty dong tuyén t1 wru tir vi tri ding
dén vi tri bat ky ma ngudi dung chi ra. Trong d6
tuyén duoc xac dinh theo duong giao thong chir
khong phai 1a duong thang nbi giita hai vi tri.
Tuyén di t6i uu cling c6 thé duoc xay dung tir
nhiéu ching khac nhau bang cach chi ra cac diém
trung gian. Didu nay cho phép tao ra tuyén di
tuong ddi phirc tap, c6 tinh dén tit ca cac tinh
hudng xay ra trén duong. Ngoai ra, co ché dan
dudng con bao gdm cac canh bao hinh anh va
giong ndi vé cac hanh dong can xtr 1y sap t6i, tinh
toan lai duong di méi trong truong hop di sai
tuyén da dinh, tinh toan thoi gian va khoang cach
t61 diém cudi co tinh dén dic diém cua tuyén,...
Diéu nay c6 nghia 1a dé co cac tinh ning nay ban
d6 phai co cac tinh ning twong tng cho phép
chuong trinh thyc hién cac cong viéc nhu vay.
Tinh chit nay duoc thé hién trong nut giao thong.

a) Mikc dé chi tiét

Yéu cau bt budc ddi véi ban dd 6 the tao
cac nat giao thong trude hét d6 1a dit liéu dé tinh
toan duong tu dong phai c6 du do chi tiét dé thé
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hién duoc cac con duong c6 do rong khac nhau.
Déi véi cac con dudng cb hai chiéu phai duoc
thé hién bang hai duong doc lap. Co s dir lidu
ban dd phai c6 day du cac ddi tuong quan tam.

b) Chiéu duong

Chiéu cua duong 1a vin dé khong thé bo qua
khi 1am viéc v6i ban do giao thong trong thanh
phé va phu can, noi c6 $6 luong duong mat chiéu
va cac lan duong rat phirc tap. Nhu trén di trinh
bay, ban chat ban db giao thong cho phép tinh
toan duong di t6i wu 13 mot loai “dd thi dinh
hudéng”, trong do cac con duong dugc md ta
béng chudi diém ndi véi nhau theo mot trat tu tir
dau dén cudi. Pé thuc hién duoc sy mo ta nay
ban dd phai cung cdp thong tin vé chiéu cua
duong. Thong thudng, chiu cua duong duoc

thiét 1ap trong thong tin thudc tinh ctia dbi twong
duong va tring véi chidu sé hoa con dudng do.

¢) Téc dé toi da

Téc do tdi da 1a mot trong cac tham s quan
trong nhit dé xay dung tuyén di toi wu theo tiéu
chi Nhanh nhat. Theo d6, tc do cho phép cang
16n ddi voi loai dudng cu thé thi trong s6 cia nd
trong chon lya cho tuyén cang cao. Tdc d6 tdi da
clng voi trang thai dudng va cac tham sb bd sung
khéc cho phép cac thuat toan trong phin mém c6
day du thong tin dé tinh toan lya chon tuyén tdi
wu. Lua chon tham s tdc do toi da duoc tién
hanh trong méi lién hé twong d6i véi cap duong.
Trong Bang 1 1 vi du vé tiéu chi lwa chon cac
tham s6 toc do t6i da cho timg loai duong cho
cac khu vuc khac nhau.

Badng 1. Phdn cdp toc dé toi da cho cdc logi dwong giao thong

Ne Téc dd Ky hiéu Khu vie dan cw Khu vuc ngoai o6
1 <5km/h Duong danh cho nguoi di b Duong mon
2 <20 km/h Puong trong khu do thi Puong kho di
3 <40 km/h DPuong xau Khu vue dudng c6 gidi han toc do
4 <60 km/h DPuong phd, duong truc trong thanh phé Pudng qua rimg
5 |<80 km/h Duong truc DPuong coé hu héng nhe
6 <90 km/h m— Puong tryc 16n Duong nhya
7 <110 km/h m—  RAt it st dung dudng nay Pudng cao tdc
8 | Khong gidi han Khong str dung duong nay Pudng cao toc dd ning cip
d) Cép duong tham sb nay cho phép dé dang diéu chinh kha

Cép duong xac dinh trang thai ctia duong
trong mdi quan hé giita ching véi nhau. Cling
v6i dir lidu vé toe do tbi da (Speed limit), cac

nang lya chon tuyén toi wu. Vi dy, néu c6 hai con
duong c6 tinh chat gidng nhau, nhung cap duong
khac nhau, thi tuyén tdi vu s& dugc lua chon theo
con dudng cb cip cao hon.

Bdng 2. Phdn cdp cdp dwong cho cdc loai dwong giao thong

Ne Cép duong Ky hiéu
1
2 1 _
3 2 —
4 3 —
5 4 EE——

e) Quy dinh phwong ti¢n giao théng va cac
thdng tin khac
Trong thyc té, khong phai bét ky déi twong

Phan loai

Ph nho, dudng qua lang, duong mon

Puong 16n, vong xuyén

Puong phd trung tim, cac duong ngoai thanh khac
Puong nhya chinh

bai 19, duong cao tbe, duong 1€

tham gia giao thong nao ciing dugc di trén tat ca
cac loai duong. Vi dy, thong thuong, nguoi di bo,
xe dap va xe may s€ khong dugc phép tham gia
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giao thong trén duong cao tdc. Xe tai khong duogc
di trén cac duong phd trong ndi d6 hodc bi cam
trong mot khoang thoi gian trong ngay,...Khong
phai tit ca cac con duong déu mién phi. Tai Viét
Nam, cac duong cao téc thuong thu phi. Diéu
nay ciing 4p dung ddi véi mot sd con duong cé
tdc do cao khac... Tt ca cac diéu nay déu duoc
chua trong thugc tinh cta cac con duong.

f) NGt giao thong va quy tic

Nt giao thdng (node) chi c6 thé tao ra trong
truong hop tai mot vi tri toa do co diém giao cua
hai con duong trd 1én. Trong ban d6 sb, dé thé
hién mdt con duong phai sir dung nhiéu diém
(vertex). Chi céac vertex thudc 2 con duong tro
1én méi dong vai tro 1a cac node.

MGt tinh ndng quan trong va kha tha vi khi
mo ta tinh chit ctia cac nut giao thong 1a quy dinh
vé 1&. Thuc véy, thuong xuyén xay ra tinh hudng
can chi rd hanh dong nao bi nghiém cAm tai mot
vi tri cu thé trén duong. Diéu nay lién quan dén
cac chi dan giao thong kiéu “Di thang”, “Cam rd
trai”, cac truong hop khi lya chon tuyén tal cac
nut giao thong phuc tap va trong rat nhiéu truong
hop khéc.

Dbi v6i cac nut giao thong ngoai bién cac
tham s6 gidi han hanh vi bi bo qua. Trong phan
mém bién tip ban do din dudng, cic nlt giao
thong chira quy tic ré thudng c6 dau hiéu dic
biét dé chiing dugc xac dinh twong dbi dé dang
trén ban do.

IC: 410

Turn restrictions:

[ Iz extemal node

& W

o’ O O

Hinh 2. Nit giao va quy tdc giao thong

Badng 3. Mot sé logi miit giao trong phan mém bién tdp ban dé dan dwong

Ne | Loai nut Mo ta

1 ' L4i tao nat.

2 ' Nut cudi dudng hodc duong cut. 6

3 + Nut ngoai bién.
4 ? Giao cua 2 duong.

) Phin mdnh béin do

Thong thuong, cac thiét bj din duong hién
nay déu 1a cac thiét bi di dong co kich thudc nho
gon véi cac tinh nang hién thi va xu 1y tinh toan
khong 16n. Tuy nhién, yéu ciu vé din duong

Ne Loai nut Mo ta

5 Giao cua 3 duong.

Giao cua 4 duong.

Giao cua trén 4 duong.

Dau hiéu vé nut duong noi
c6 quy dinh ré€.

4344

thong thuong lai doi hoi trén pham vi rong véi
cac thong tin chi tiét. Piéu nay dan dén phai xir
1y mot khdi lugng thong tin 16n. Dé giai quyét
mAu thuan nay, nhu da biét, cin phai xt 1y thong
tin trén mot pham vi hep nhét c6 thé ca vé khoi
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luong va khong gian. Phuc vu cho giai phap nay,
ban dd trén mot khu vue rong lon can dugc chia
thanh cac manh. Dé dam bao ¢ thé tim kiém va
tinh toan duong di giira cac diém ndm trén cac
manh ban d6 lién ké, cic manh (cu thé 1a ddi
tuong duong) phai chira thong tin vé cic manh
bén canh thong qua mot node dic biét goi 1a Nut
ngoai bién (External node). D¢ 1a cac node c6 toa
d6 nhu nhau trén hai méanh ban dd lién ké va co
thudc tinh External node. Trong truong hop do6
tuyén duong s& duoc dit tir manh ban d6 nay
sang manh ban d6 khac. Quy tic nay hoat dong
trong ving ban dd duogc lién két vao trong mot
tap ban do (atlas).

Viéc chia thanh cadc manh, con gilp tdi wu
hoa pham vi tai dit li€u phuc vu tinh toan va hién
thi, tang toc do xir 1y dap ng yéu cau khi co
dong tde do cao,

h) Mt sé diic diém khdc

Dir liéu cho nut giao thong chi ¢6 thé dugc
tao ra d6i v6i mot vai loai ddi twong duong. Ma
cu thé 1a duong giao thong. Mot trong cac thao
tac quan trong nhat khi chuan bi ban do trugc khi
tao nut giao thong 14 gan chinh x4c cac diém giao
ctia cac dudng & vi tri giao cat. O day phai tuan
thit mot quy tac don gian — cac nut giao théng chi
¢ thé duoc tao ra tai cac diém giao cit chung
giira cac con dudng. Piéu nay ciing duoc sir dung
trong vi¢c mo ta cac nut giao thong ma cac con
duong khong giao cit nhd cac cau vuot.

Mot diéu can luu y nira 12 151 ty giao cat cua
cac con duong. Trudong hop diém dau va diém
cudi ciia con duong nam tai cing mot vi tri ciing
bi liét vao 13i tu giao cit. Piéu nay thuong xay
ra, vi dy, khi biéu thi cac vong xuyén. Hinh 3 I3
cac vi dy vé tu giao cit:

Hinh 3. Ty giao cdt ciia cdc dwong
4. Mt s6 van dé ky thuat trong san xuit
ban dé din dwong duwdong bd

Trong phén nay, mot s6 van dé ky thuat
chinh lién quan dén viéc san xuét ban d6 phuc vu
dan dudng dudng bo tir dit 1iéu s6 ban d6 dja hinh
ty 16 16n duoc trinh bay trong mdi lién hé véi cac
dic diém k¥ thuat cia ban d6 ddn duong d3 phan
tich & trén.

a) Quy trinh chuyén déi dir ligu

Pé xay dung ban do din duong tir CSDL ban
dd dia hinh trude hét can thuc hién viéc xay dung
bang mi ddi twong ban do din duong va lam
song 4nh giira cac dbi twong trong CSDL ban do
dia hinh va bang ma ddi twong ban dd dan duong.
Viéc thiét ké cau tric dir lidu va xay dung dinh
dang dit li¢u ban dd dién tu phai dugc thuc hién
theo cac tiéu chi riéng. Trong d6, cac 16p ddi
tuong dugc chia thanh 3 nhém 16n:

- Nhom dbi twong dong vai trd hién thi va
lam nén;

- Nhom ddi tuong phuc vu tra ctru, tim kiém,
dan dudng va duoc goi 1a diém quan tim (POI —
Point of interest);

- Nhom dbi twong dudng giao thong phuc vu
tinh toan dudng t6i wu.

Cong tac chuyén doi can dic biét luu ¥ vé
dac thu trong vi¢c thu nhan dir liéu cia CSDL
ban d6 dia hinh va tiéu chi ban d6 dan duong.
Vi dy, trong CSDL ban d6 dia hinh 00, tiy theo
kich thudc ctia ddi twong (cau giao théng) ma cé
thé duoc thé hién & dang ving, dang dudng hoic
dang diém. Trong ban d6 phuc vu din duong ddi
tuong nay (cau giao thong) duge xac dinh 1a mot
diém dén (diém trung gian hodc diém xudt phat).
Vi véy, dbi trong (cau giao thong) & dang ving
hoic dang duong phai dugc thé hién kép (theo
dang ban dau va dang diém) va c6 hai ma khac
nhau. Déi tugng Nudc mit dang ving trong 16p
Phu bé mat tring véi cac ddi twong ao, hd trong
nhém Mit nudc tinh ciia 16p Thiy hé,... Dé xay
dung duoc bd ma ddi twong va song anh giita hai
bang mi cua hai loai dir liéu can nghién ctru ki
cang tiéu chuan k¥ thuét cua timg loai.

Ban d6 dan duong bén canh vi¢c phuc vu
tinh toan duong toi wu con dong vai tro ban do
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nén hién thi vi tri ding chan. Vi vay, khi thu
phong & cac ty 1é khac nhau néu chi sir dung dit
liéu ban dd dia hinh & mot ty 1€ 16n thi s& khong
pht hop khi hién thi thu nhé ban d6. Vi du, cac
d6i twong duong c6 dai phan cach cimg hoic hai
chidu doc 1ap duoc thé hién bang 2 dudng trén
ban dd ty 1& 16n nhung s& dugc thé hién 1a 1
duong trén ban do ty 18 nho. Dé giai quyét van
dé nay, ban do dan duong phai dugc xay dung tir
CSDL ban d6 dja hinh ca 6 ty 18 16n va ty 1& nho.
Céc d6i trong phai dugc phan chia phu hop vé
cic murc hién thi khac nhau.

b) Thong tin giao thong

Nhu da biét, dir liéu ban d6 dia hinh cac ty 1&
khong co céc thdng tin thiét yéu cho viéc xay
dung ban do phuc vu dan dudng nhu: toc do tbi
da, chiéu duong, quy tic giao thong tai cac nut
giao,... Dé ¢ dugc cac thong tin trén can ap dung
cac phuong phép thu thap khac nhau:

* Ngoai nghiép:

- Piéu tra tai thuc dia, c6 st dung céc
phuong tién va giai phap cong nghé thu thap tu
dong va xu ly tu dong, ban ty dong (Mobile
Mapping). Pay 1a phuong phap cho két qua tin
cay nhung kha tén kém va mat thoi gian.

* Noi nghiép

- Thu thap thong tin tir cc co quan nhu Bo
Giao thong Van tai, B Cong an,...
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Hinh 4. Bin do Google map

Dir li¢u tur cac trang ban dd truc tuyén duoc

- Phuong phép sir dung anh vién tham do
phan giai cao va cap nhat. Pay la phuong phap
kha nhanh nhung c6 nhugc diém gia thanh cao
va khong chu dong.

- Tham khéo tir cdc ngudn thong tin

- Phuong phap két hop cac phuong phép

Trong thuc té hién nay, dé co cac thong tin
vé chiéu dudong nhom tic gia dang st dung
phuong phap ndi nghiép trong dé két hop giira
viéc phén tich 16-gic va tham khao tir cac ngudn
thong tin trén mang.

Viéc phan tich 16-gic dya trén céc co so:

- Quy tic di bén phai duong cia cac dbi
tuong tham gia giao thong tai Viét Nam;

- Puong c6 dai phan cach cung hodc duogc
xdy dung thanh 2 dudng riéng thi déu 1 duong 1
chiéu,...

- Hinh anh cic phuong tién giao thong va vét
phuong tién trén anh vién tham.

Viéc tham khao tir cac ngudn thong tin trén
mang duoc tap trung vao cac trang ban do tryc
tuyén (hinh 4,5): Google map, OpenStreetMap,
Vietbando,... Cac ngudn dit liéu nay c6 chat
luong ngay cang cao ca vé do chi tiét va tinh cap
nhat. Tuy nhién, viéc sit dung chi dugc thyc hién
sau khi kiém tra va xac thyc gitra cic ngudn
théng tin.
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Hinh 5. Ban dé Vietbando

str dung cha yéu cho khu vuc d6 thi theo 2 céch.
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Nghién ciru

Dit liéu raster (ban d6 anh) duoc sir dung 1am nén
cho s hoa. Dit liéu véc-to duge chiét xuat thong
tin thudc tinh tir cac ddi tugng twong tng.
¢) Théng tin vé dia chi ciia cdc diém dén
Dé thyc hién tim kiém dia chi mdi ngdi nha
(dang vung) chung dugc gan cho cac dir liéu dia
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3 9™
e \
BEEEE B N,—Mm o

-

Y, {strest)
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NH8. Buwrérng phi

chi nhu: qudc gia, tinh, thanh phé, dudong phé va
s6 nha... Dit liéu dia thuong duoc gan vao cac
nat doc theo dudng phd. Thong thuong cac sb
nha cd bén chin va bén 1¢. Diéu kién tbi wu Ia cac
ngdi nha dugce danh sé mot cach twong ddi déu
(hinh 6). Trong vi du ctia ching ta két qua nhan
duoc nhu sau:

HEEHENENE N
3 5 7 1 {street)
4 [] 2 10

Hinh 6. Xay dung dia chi cdc toa nha

RO rang day la mot cong viéc doi hoi rat
nhiéu thoi gian 1am cho cong viéc tao ban dd cho
phép tim kiém dia chi it dugc quan tdm. Tuy
nhién diéu nay van chua phai 1a mau chét cua
van dé! Khé khin 16n nhat déi voi tim kiém dia
chi d6 13 van dé quy hoach d6 thi. O Viét Nam
cong tac quy hoach va quan 1y d6 thi rat han ché,
dan dén céc nha c6 kich thudc rat nhd va viée
danh s6 nha ciing c6 rat nhiéu bat cap. Van dé
xdy dung ban d6 cho phép tim dia chi nhu trén
rat kho khan.

Dé thay thé giai phap tim kiém dia chi & trén
chung ta c¢6 thé str dung cac cong cu tim kiém
khac thong qua tim kiém cac diém quan tim POL

Céc dia chi can quan tdm ¢ dang ving s& duogc
v& trén ban d6 van la dang ving nhung duoc mb
ta thém bang mot diém. Piém nay c6 thé duoc
gan dia chi va sin sang cho tim kiém.

d) Hién thi ban dé

Dé co thé hién thi duoc cac ddi tuong ban dd
ngoai viéc phan loai can phai xdy dung quy tic
hién thi cho timg dbi twong théng qua bo ky hiéu.
Theo yéu cau cua bai toan din dudng, ban dd
phai dap tmg yéu cau dan duong trong diéu kién
ngay/dém. Chinh vi vay ky hiéu ban do phai sin
sang cho ca hai ché @6 (hinh 7). Cac noi dung
nay déu duoc giai quyét thong quan phin mém
cong cu bién tap bo ky hiéu va quy tic hién thi.

Hinh 7. Hién thi ban dé trong hai ché dé ngay va dém
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Nghién ciru

5. Két luan

Bai bdo da phan tich nhiing nét chinh trong
viéc xay dung ban dd dién tu phuc vu dan duong
duong bd. Cac nhom van dé bao gom:

1) Khai quat ban chat bai toan tinh toan dudng
t6i uu trong dan duodng;

2) Bic diém k¥ thuat co ban cta ban d6 phuc
vu dan dudng dudng bd. Trong tAm vé cac yéu td
bao dam cho viéc tinh toan lya chon duong di tdi
uu;

3) Cac van dé chii yéu trong viéc xay dung ban
d6 dan dudng tir CSDL ban db dia hinh ty 1¢ 16n.
Cu thé 12 mot s6 khac biét trong thu nhan va thé
hién cac dbi tuong; cac phuong phap thu nhén
thong tin déc thu cho ban dd phuc vu dan duong;

Dit liéu ban d6 dién tir duge xdy dung déng
bo voi cac bd phﬁn mém phuc vu dinh vi, dan
dudng va giam sat truc tuyén cho phép giai quyét
bai toan dinh vi, dan duong, giam sat truc tuyén,
pht hop yéu cau, tap quan st dung ban d6 va co
sO dir liéu hién nay. Trén co s& do, c6 kha nang
tu cht vé cong nghé cho cac tng dung khac.Q

Summary

Building electronic map for land navigation
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Bui Yen Tinh, Vu Van Dong, Nguyen Van Dong

Defense Mapping Department, General Staff

The need for navigation is becoming more and more common and sometimes mandatory in many
socio-economic activities today. In which, digital map (electronic map) is an indispensable
component in the solutions. Although there are many solutions on the market, the research process
continues because the use of these solutions has limitations in terms of map data, data security and
availability. The article presents the role of maps in navigation, problems in building electronic maps
for land navigation from a large-scale topographic map database, and technical solutions to overcome
the difference between the topographic map database and the navigation map. The successful
construction of electronic map data synchronously with software for positioning, navigation and
tracking allows solving problems in accordance with requirements, usage habits of maps and current
data. On that basis, it will improve technological autonomy for building other applications.O

Keywords: Positioning, navigation, digital map, electronic map, database.
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