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TOM TAT

Téng qudt héa ban do déng vai trd quan
trong trong viéc thanh \dp ban do néi chung va
ban do dia hinh néi riéng. Tién trinh tong qudt
héa bdan do dwoc sir dung khi giam ty 1¢ ban do
hodc khi cdc déi twong trén ban do tré nén qué
nho khé quan sdt va chi tdp trung vao cdc dac
trung quan trong. Két qua, ta c¢é dwgc to ban do
16 hon vé mirc d biéu dién dé hoa, dé hiéu hon.
Néu qud trinh nay duwoc 1am thi cong thi sé tot
rat nhiéu thoi gian va cdng sirc. Do do, bai béo
nay dé cdp dén vin dé nghién ciu xdy dung

cdng cu cho viéc tong qudt héa tw dong doi véi
I6p dit liéu dwong giao théng trén ban do dia
hinh ty 1é I6n, cu thé tir ban do 1/2000 xudng
ban do 1/10000 trong phan mém ArcGIS. Két
qud dat dwoc khd kha quan khi dp dung cho bon
to: ban do dia hinh 1/2000 & huyén Héc Mon,
Thanh phé Hé Chi Minh. Céng cu ndy da gidp
cho qué trinh tong qudt héa dwoc tién hanh
nhanh hon, tiét kiém dwoc thoi gian va cong Site
cho ngwoi 1am ban do.

Tir khoéa: tong quat hda ban do, ban do dia hinh, dirong giao thdng, ArcGIS.

1. GIOI THIEU

Trén thé gioi, tir nhitng thap nién cudi cua
thé ki XX, nhiéu co quan ban dd quéc gia da
theo dudi y tuong xay dung mot hé co so dit lidu
da ty 1&. Bé 1am duoc diéu ndy, téng quat hoa
ban db dua trén GIS Ia can thiét. Nhiéu thuat
todn tong quat hoa ban d6 dd duoc nghién ctu,
nhiéu du an da duoc trién khai. Cac cong cu
téng quat hoa trong thoi ki dau dwoc xdy dung
chu yéu nhim muc dich giam nhe lao dong
trong thanh lap ban do truyén thong. Cac két
qua nghién ctu trong linh vuc tong quat hoa ty

dong dd dugc cac co quan do dac ban dd qudc
gia & mot s6 nudc phat trién ap dung vao thuc té
san xuit. Tai Viét Nam, cac cong cu téng quat
héa c6 sin trén cac phan mém ciing duoc cc co
s& san xuat va nghién ctru quan tim tng dung
dé giam bot chi phi va nang cao chat luong
thanh l4ap ban d6 sb. Cac cong cu nay tuong dbi
nghéo nan, cha yéu danh cho tong quat hoa cac
dbi twong doc lap, doi hoi sy can thiép cua
ngudi 1am ban db & nhidu cong doan.
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Nhitng yéu ciu vé téng quat héa ty dong
cang cép thiét trong bdi canh Viét Nam khi
chuan bi x4y dung co so ha tang dir liéu khong
gian quéc gia.

Trong cong tac thanh lap ban d6 dia hinh
ciing nhu cac ban d6 chuyén d&, luén ludn phai
thuc hién qua trinh téng quat hoa. Néu thuc hién
mot cach thu cong s& ton rat nhidu thoi gian va
cong strc. Hiéu duoc van dé ndy céc nha phan
mém d4 xay dung mot sé cong cu tong quat hoa
dé hd trg cho nguoi bién tap vién. Vi du nhu
phin mém Mapinfo, Microstation, ArcGIS,...
Trong d6, Mapinfo va Microstation chi tap trung
VAo cac cong cu tong quat hoa don gian nhu lam
tron dudng hay gdp nhém dbéi twong, con véi
phan mém ArcGis thi cung cip cac cong cu da
dang hon.

Tuy nhién, khong phai tat ca moi ngudi déu
c6 thé mé phan mém va str dung cong cu tong

quat héa cd sin mot cach dé dang. Tong quat
héa ban db noi chung, tong quat hoa ban dd dia
hinh néi riéng 1a mot qua trinh khong hé don
gian, doi hoi kién thirc cia ngudi sit dung vé
ban dd, vé cac chi tiéu téng quat hoa sao cho
phi hop véi quy dinh thanh 1ap ban dd dia hinh
cia mdi qudc gia. Pic biét ddi véi nhig nguoi
khéng chuyén vé ban d6 ciing nhu khong biét
nhiéu vé phan mém thi thao tac thuc hién tong
quat héa cuc ki kho khan. Nhan thdy rang cac
c6ng cu trong phan mém chua hoan toan tién ich
cho ngudi st dung, cac cong cu tong quat hoa
cho dit liéu duong giao thong da dugc xay dung
trong phan mém ArcGIS véi ngon ngit lap trinh
VBA sao cho d& st dung hon ddi v6i nguoi st
dung ban dd dia hinh & Viét Nam. Bén canh do,
dir liéu dan cu va thuy hé ciing duoc téng quat
héa & mic do don gian dé giai quyét mot sb
mau thun phat sinh sau khi tong quat hoa.

Céc quy dinh, quy pham thanh

hinh dinh dang .DGN

Thu thap tai lidu, dir liéu ban dé dia

/ ldp ban d6 dia hinh
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Hinh 1. Quy trinh téng quat hoa
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2. DU LIEU VA QUY TRINH XU LY
2.1. Nguén dir liéu

Dir lidu gébm 4 to ban d6 dia hinh & ty 1&
1/2000 thudc khu vue huyén Hoc Mén, cé phién
hiéu manh nhu sau: C-48-34 —(51-a), C-48-34-
(51-b), C-48-34-(51-d), C-48-34-(51-¢). Dix liéu
ban dd nay co co so toan hoc va phan lép noi
dung dam bao theo quy dinh ctua B Tai nguyén
va Moi truong. Dir liéu bi mot s6 16 nhu duong
giao théng bi dut doan hay ndi chua téi. Can
phai sira 16i trude khi thuc hién cong viée téng
quét hoa.
2.2. Chuyén déi dinh dang dit li¢u

Ban d6 sau khi hoan thién trén phan mém
Microstation dwoc chuyén sang dinh dang
Geodatabase trong phan mém ArcGIS, tién hanh
kiém tra lai 16i ban dd, tao két ndi gitta cac con
duong v6i nhau dé dam bao tinh ndi két cua yéu
t6 dudng giao thong.
2.3. Giai phap téng quat héa dir li¢u duong
giao thong trén ban do dia hinh

Tong quét héa ban dd dia hinh tuan theo
quy trinh dugc minh hoa & Hinh 1. Dya trén 12
toan tir tong quat hoa ban dd (theo nghién ctu
cua Shea va MC Master) [3] va cac quy dinh vé
thé hién ban d6 dia hinh [7][8][9], khi tong quat
héa ban d6 dia hinh 1/2000 xuéng 1/10.000, l6p
duong giao thong thyuc hién theo giai phap sau:

e Giir nguyén véi cac ddi tuong: duong st
trong ga; ghi chi dwong; dinh déo; cau
bé tong, gach da; cau quay; cau gd; cau
treo; cau phao; ciu ting; ghi chu ciu;
duong ngam dudi nudc; bén 16i; bén do
doc va huéng di; bén pha va ghi chd; au
thuyén; dén bién; khu vire nguy hiém.

e Loai bo ddi v6i cac dbi tuong: cau phao
qua duodng sit; chd duong sit va duong 6
t6 gap nhau; dén hiéu; cot cay sb; bién
chi dudng, via he, 1& duong; duong nho
lat gach, nhua, bé tdng trong lang, cong
vién; bén tau thuyén; chd dong, da be.

e Thay dbi bé day luc nét ki hiéu dbi véi
c4c loai duong st.

e Tinh d6 rong cua dbi tuong va chuyén
hai nét v& mot nét voi cac ddi twong:
duong rai gach d4; duong cap phdi;
duong lat bé tong nhua co6 va khéng co
truc phan tuyén; dudng xé su;...

e Chon bo theo chiéu dai, mat do, sau do
chuyén hai nét thanh maot nét ddi véi
duong dét 16n.

e Chon bo theo chiéu dai, mat do, sau do
don gian hoa rdi thay déi lyc nét ki hiéu
dbi v6i cac con duong dat; duong mon;
duong bo rudng.

Déi véi dit lidu 16p dan cu:

e Gop cac khdi nha c6 khoang cach gan

nhau duéi 0,3mm theo ty 18 ban d6 thanh

khéi nha dbi véi cac loai nha chiu lua;
nha kém chiu lira; khéi nha chiu lira; khéi
nha kém chiu lua.

Chon bo bot di voi nha dot xuat sao cho

trong mot to ban dd khong co qua 5 nha.

Loai bo nha khéng tuong néu dién tich
nhé hon Imm2 theo ty 1¢ ban do.

Loai bo nha bi hong néu dién tich dudi 2
mm? theo ty 1¢ ban dd.

e Loai bo cac ddi twong: mai hién nha; bac
thém; cau thang ngodi troi; bé chira.

Déi véi dit liéu thuy hé:

Loai bo hd ao ¢6 dién tich dudi 2 mm?
theo ty 1¢ ban do.

Puong bd c6 chiéu rong dudi 0,5mm
theo ty 1& ban do thi chuyén thanh mot
nét.

e Don gian hoa duong mép nude.

Loai bo cac dbi tuong sau néu ¢o dién
tich trén ban d6 dudi 15 mm?2 béi san ho;
bai rong; bai ven song, hd, bién.
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Loai bo d& néu chiéu dai dudi 0,5mm
theo ty 1¢ ban do.

Chuyén hai nét thanh mot nét déi véi
kénh muong dan nudc.

2.4 Thiét ké chirc ning

V6i cac giai phap tong quat hoéa cho dix

liéu duong giao thoéng, dan cu va thuy hé da

duoc dua ra, cac chitc nang sau dugc xay dung

dé phuc vu cho cong viéc:

a)

b)

Chirc nang xuw ly dii liéu

Cong cu chuyén dbi giita hai loai dinh
dang dir liéu .DGN sang dinh dang
Geodatabase cua ArcGIS: Giap nguoi
dung chuyén dbi dir liéu phuc vu cho quéa
trinh tong quat hoa.

Cong cu ghép ban do: Dung dé ghép cac
t& ban d6 v6i nhau.

Cong cu chon hé quy chiéu khéng gian:
Gitp ngudi dung chon hé toa d6 phu hop
véi dit liéu ban do.

Cong cu thé hién ban do: Thé hién ban
dd theo ty 1& dé nguoi st dung d& dang
c6 cai nhin tong thé vé& ban dd & timg
muc ty 1€ khac nhau.

Cong cu tao Personal Geodatabase: Tao
cac file .MDB dé chua cac 16p dir lidu
ban d6 hay cac feature class sau khi
chuyén déi.

Chire néng tong qudt héa

Chon b6 duong giao thong theo chiéu dai
tdi thiéu: V&i muc dich loai boé mot sb
con dudng mon, dudng bd rudng, duong
dat nho..., cong cu ndy s& giup ngudi
ding nhap vao tham sb chiéu dai nho
nhat, sau khi chay cong cu, mot ) duong
c6 chiéu dai nho hon chiéu dai d& nhap
vao thi sé bi loai bo.

Chuyén 2 nét thanh 1 nét cho ddi tuong
giao thong hai nét: P& véi mot sé dbi
tuong nhu duong nhya cé truc phan

tuyén c6 d6 rong dudi 0,8mm theo ty 1€
ban d6; Puong nhya khong co truc phan
tuyén ¢6 d6 rong dudi 0,6mm; duong rai
da, duong cip phdi co6 do rong dudi
0,6mm thi s& thé hién bang 1 nét.

Pon gian hoa dbi twong dang duong:
Dung c¢dng cu nay dé loai bo nhimng
duong gap khic nho trong khi van duy tri
hinh dang co ban cua ddi tugng. Cong cu
nay dung dé don gian hoa 16p dbi tuong
duong bo rudng, dudng mon,...

Gop nha: Cac nha hay khéi nha gan nhau
dudi 0,3mm theo ty 1¢ ban dd duoc 20p
lai v6i nhau.

Pon gian hoa nha: Divéi cac nha, khéi
nha c6 dd hinh gip khdc, khi téng quat
héa ta ¢ thé tién hanh loai bo nhiing
duong gap khuc nho.

Chuyén nha khong thé hién duoc theo ty
I¢ thanh dang diém: Pdi voi cac nha doc
lap khi chuyén xudng ty 1& nho hon
khong con kha nang thé hién theo ty 1¢
ban do nira thi s& dugc chuyén vé dang
diém.

Chon bo séng sudi theo chiéu dai téi
thiéu: Khi dua ban do vé ty 1& nho hon,
céc yéu t6 ban dd s& tré nén kho doc vi
noi dung ban do thi nhiéu trong khi dién
tich to ban dd thi c6 han. Do do, ta co thé
loai bo bét song, sudi co chiéu dai ngan
hon mot chiéu dai gidi han nao do.

Chon b6 hd ao theo dién tich tbi thiéu:
Bo bot hd ao ¢6 dién tich nho hon 15
mm?2 theo ty 1 ban do.

Chon b6 song sudi theo mat do: Tinh mat
d6 song ngdi dua vao tong chiéu dai sbng
va tong dién tich cac con song, s& tinh ra
duge mat do séng ngoi la thua hay day
dic, dua vao do bo b6t nhitng séng ngoOi
khéng quan trong néu mat do song day
dac [6].
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¢) Chic ning sau tong qudt héa

e Chtc nang tim 18i: Tim 15i chong dé giira
cac 16p ddi tuong giao thong, dan cu,
thay hé.

e Chuc niang dich chuyén déi tuong: Sau
khi tong quat hoa, cac dbi tuong co thé
chdng dé 1én nhau, ta ding céng cu nay
dé dich chuyén dbi twong c6 thu ty vu
tién thap hon dé khong bi mau thuan giira
cac ddi tuong.

e Chuac nidng cap nhat truong thudc tinh:
Sau téng quat hoa can cap nhat lai mét )
truong thude tinh quan trong.

e Chirc nang Panh gid két qua sau tong
quat héa: Dua trén cong thauc TOPFER
tinh tai trong ban dd danh gia két qua dat
dugc sau khi téng quat hoa ban do [6].

2.5 Thiét ké menu

Giao dién cac menu nhu duoc trinh bay &
Hinh 2.

Hai cong cu chuyén déi dit liéu

OH Ban Do % ]
Dulieu = TOH = SauTQH =

" DGNngGecdaiabars ||
Gieodatabase sang DGN
Ghap Ban Do
ChorkaC

The hien Ban do
Tao Personal Geodstshass

Cong cy ghép cac manh ban déj

Chon tham chiu khéng gian

Thé hi¢n ban db theo tyl¢

Tao mit Personal geodatabase dé

Menu tiing quat héa ban dé

3. KET QUA

Tién hanh thir nghiém bai toén tong quat hoa
trén bn manh ban do, sau khi thir nghiém cong
cu téng quat hoa, mot két qua dat duoc trinh bay
& Hinh 3 va Hinh 4. Sau khi thuc hién téng quat
héa cho tit ca cac 16p dit liéu d& chuan bi, nhan
thdy rang khi thé hién & ty 1& 1:10.000, ban do
da co su thong thodng r6 rét, dam bao tinh truc
quan, d& nhin, d& doc cuia ban db.

Khi tong quat hoa xong, mot s6 16i xuat
hién, vi du nhu sau khi chuyén dudng giao
thong hai nét thanh mot nét thi xuét hién 15i hai
dau duong giao thong. Dbi véi 16i ndy ta phai
ding phuong phép thi cong dé chinh sira. Ngodi
ra, sau tong quat hoa, c6 mét sb 16p chong 1én
nhau nhu minh hoa ¢ hinh 5, theo quy pham thi
phai dich chuyén ddi tugng c6 uu tién thap hon
ra 0,2 mm theo ty 1é ban do. Vi du, bang cach sir
dung coéng cu Tim 14i, ta phat hién gitra duong
bd rudng va nét kénh dao sau tong quat hoa bi
chdong 1én nhau. Ta phai dich chuyén yéu tb
duong bd rudng ra 0,2 mm theo ty 18 ban d6
bang cong cu Dich chuyén doi twong.

Menu giai quyét viin d&
sau tong quat hoa

chira cde Feature Class

Tim 16i chéng dé gita cdc 16p déi
tuong: giao théne, thiy hé, din cu

M lop bin d ciin chinh sira

-
r SauTaH * Fic
= = < Y

Tim Loi Sy 4
Edi Db Dich chuyén d6i trong bin o
 Capnhat iuong thuge fich Dich chugen . T

arh Gis K0 TOH Stap Edit

Tét 1ép bén dé sau khi chinh sita

Binh gid két qua sau
fong quat hda

Ciip nhat tnrimg thuge tinh

i

Hinh 2. Menu cc cong cu tdng quat hoa
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A

Ldp df’r ligu dudng bé rugng tricde va sau téng qudt héa Yéu 16 nha tricée va sau khi tong qudt héa
0) d)
Hinh 4. Mét s6 yéu t truée va sau khi téng quat hoa a) kénh dao, b) dudng dip cao, ) tim duong giao thong,
va d) nha
=8 :.-ul.; rivasilptnat_toh e \. i

Kénh dao

F . . . . ‘e Ea e . s - - - - n =
Bi 161 & culi (@) diomg Khi chuyén 2 nét thanh 1 nét Phat hién loi chong dé gitra dwirng ber rudng va kénh dao

a) b)

Hinh 5. Phat hién 13i a) cudi dudng, va b) chdng dé giita cac dudng sau tbng quét hoa
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K&t qua rén ban 4o goc:

Téing chigu dai (my: | 2517923858816

K&t qua rén ban 4o thanh lp

S ddi tohg: 4

Tdng chigu dai {m): 1092 53192480

Tang s6 dai twgng Wén ban A6 thanh Bp tinh 1heo céng 1hic TOPFER
4

Hinh 6. So sénh két qua téng quat hoa duong mon véi cong thirc Topfer

Yéu té dan cu (nha, khdi nhd) tong quat
héa van chua duogc chi tiét, cin gop thém cac
nha va khbi nha ¢ gan nhau bang cach ting thém
d6 16n cua cac tham sb tong quat hoa. Vi khi
téng quat hoa theo quy dinh da c6 thi mic do
gop cac nha, khdi nha van con it, chua thé dap
tmg khi thé hién & ty 1¢ nho. Tong quat hoa 1a
mot vin dé hét stre phtrc tap, phu thudc nhiéu
vao nhiéu yéu td, trong d6 ¢6 ca yéu té chu quan
cua nguoi thue hién. Do do, tuy trudng hop ma
chon tham sd, chi tiéu téng quat hoa cho phu
hopSau khi hoan thanh qua trinh tong quat hoa,
giai quyét cic mau thuan phat sinh, chinh sira va
bién tap cac 16p ban do. Ta c6 thé danh gia két
qua téng quat héa dua vao coéng cu “Panh gia
két qua téng quat hoa”. Hinh 6 1a vi du minh
hoa cho 16p dir liéu duong mon. Sau khi téng
quéat hoa, tong sé ddi trong twong duong voi sb
d6i tuong tinh theo cong thirc Topfer.

4. KET LUAN

Bai bdo thé hién viéc xay dung cong cu
téng quat hoa trong phan mém ArcGIS cho 16p

dir liéu duong giao thong trén ban db dia hinh ty
1& 1/2000 xubng ty 18 1/10.000. Bén canh do,
ciing xdy dung cong cu téng quat hoéa 16p dir
liéu thiy hé va dan cu & muc don gian. Nghién
ctru ciing da giai quyét dwoc mau thuin phat
sinh trong qué trinh tong quat héa nhu chong dé
giita cac 16p ddi twong duong giao thoéng va lop
dan cu, thay hé.

Trong thoi gian toi, can tiép tuc nghién ciru
thém céc toan tir tong quat héa ban dd dé da
dang hoa cong cu tong quat hoa cho 16p dit liéu
duong giao thong cling nhu dan cu va thuy hé.
Chang han nhu tim hiéu cach chon bo déi tuong
theo mat do c6 tinh dén tim quan trong cua dbi
tuong. Mudn lam diéu ndy ta phai nghién ctu
thém dé gan mic d6 quan trong cho dbi tuong.
Ngoai ra, ciing cin huéng téi mot cach giai
quyét khac cho bai toan tong quat héa ban do
bang cach xay dung co s& dir liéu thong minh
hay dir liéu Geodatabase dang hanh vi dé thuc
hién dugc nhiéu trudng hop phic tap hon.
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Building a generalizated tool for the road
layers of big scale topographic maps

e Nguyen Thi Lan Thuong *
e Vu Xuan Cuong ?

1Nong Lam University of Ho Chi Minh city, Vietnam

2 Ho Chi Minh city University for Natural Resouces and Environment, Vietnam

ABSTRACT

Generalization has important role in
making map, especially topographic map.
Generalization is used when we want to reduce
scale of map or focus on important features. As
a result, we have better map about graphical
representation, easier to understand. If this
process is done manually, it will cost a lot of
time and effort. Therefore, this study refer to
build some tools for automatic generalization

for traffic data on topographic map, particularly
from 1/2000 to 1/10000 in ArcGIS software.
Achieved result is satisfactory when applying
for four topographic maps at Hoc Mon district,
Ho Chi Minh city. Thanks to these tools, the
generalization process is more faster. Moreover,
these tools also save time and money for map
makers.

Keywords: Generalization, topographic map, road, ArcGIS.
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