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Tém tit

Hién nay ban d6 gidy dan dudc thay thé bsi ban dd sb trong trong quy hoach thiét ké cac khu do thi, khu cong
nghiép va nhiéu cong tic khac. Ban dd gidy truyén thong va ban do s6 déu c6 dic trung ky thuit co ban d6 1a
ti 1& ctia ban d6. Bai bdo khdo sat, phan tich hai dic trung co ban 1a do chinh xdc va mic do khdi quat héa dia
hinh, dia vat phu thudc theo ti 1¢ ctia ban d6. Khao sat, phan tich sai s6 xac dinh diém, doan thing, dién tich, thé
tich phu thudc theo ti 1¢ ban d6. Khao sat, phan tich mat do diém theo ti 1& ctia ban dd, chi ra su khac nhau ctia
bén dd va so d6 dugc phong to khi hién thi trén man hinh. Phan tich, 1am rd cdc diém gidng nhau, khac nhau
trong qud trinh thanh 1ap, st dung ban do6 gidy va ban dd sb. Thong qua cic khao sat va phan tich, gitip chon va
st dung ban do s6 c6 ti 1¢ can thiét, theo quy dinh, d€ cac bai todn thiét k&, quy hoach dam bao cic yéu cau ky
thuat dit ra.

Tir khod: ban d6 s6 phuc vu quy hoach; ti 1& ctia ban dd sb; do chinh x4c ctia ban d6; mat d6 diém va mic do
khdi quat hoa trén ban d6; do phong dai ctia ban do sb.

SCALE AND ACCURACY OF DIGITAL MAP FOR PLANNING
Abstract

Nowadays, digital maps are gradually replacing paper maps in the planning of urban areas, industrial zones
and many other works. Scale is a basic technical feature of both traditional paper maps and digital maps. This
article showed the basic technical elements of digital maps depend on the scale. The paper analyzes the two
basic characteristics: accuracy and degree of generalization depending on the scale of the map. In the article,
the author surveyed, analyzed the precision of point estimate, also line, area, volume and the density of points
depend on scale. The difference of the paper maps and the maps which is zoomed when displayed on the screen
was indicated. The author compared the process of establishment and using paper maps with digital maps.
Through these surveys and analyses, it’s easier to select and use the necessary scale for digital maps, according
to regulations, so that the problems of design and planning will meet the requirements set.

Keywords: digital map for planning; scale of the digital map; accuracy of map; density of points and degree of
generalization of the map; zoom in/out the digital map.
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1. M§ dau

Ban dd dia hinh 12 tai liéu khéo st dia hinh, st dung trong quy hoach, thiét ké cac khu d6 thi, khu
cong nghiép va nhiéu cong tic khac. Ban do s6 ngay nay dudc st dung phd bién hon va dan thay thé
ban dd gidy truyén thdng. Ban dd gidy ciing nhu ban dd sb déu dudc dic trung bdi ti 1& ban do. Céc
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tham s6 k¥ thuét co ban ctia ban dd phu thudc theo ti 1& 1 d6 chinh xdc va mic d6 khai quét héa clia
dia hinh, dia vat biéu dién trén ban dd. Ban dd gidy va ban dd s6 déu c6 ti 1¢, cac tham s6 ky thuat trén
ban d6 déu phu thudc theo ti 1&. Khi do vé, luu trit, st dung ban dd gidy va ban do sb c6 nhiing diém
khéc nhau phu thudc theo ti 1&. Po chinh xic ctia cac ndi dung cd ban 1a diém, dudng thing, hudng
ctia dudng thang, dién tich, thé tich ctia dia vat biéu dién trén ban dd gidy ciing nhu ban d6 sé déu phu
thuoc theo ti 18. Mat do diém can do vé, hay miic dd khai quat hoéa dia hinh dia vat ctia ban do giy
hay ban do s6 ciing phu thudc theo ti 1&. Tuy nhién khi bién vé&, st dung ban do s6 c6 nhiing diém dic
trung khac ban do gidy [1].

Noi dung bai bdo 1a khao st mat do diém, dd chinh xac cla cic yéu td biéu dién, phan tich diém
giébng va khac nhau ctia ban do gidy ciing nhu ban d6 sb phu thudc theo ti 1¢ phuc vu cong tic quy
hoach va thiét ké cong trinh.

2. Mat dé di€m do vé ngoai thuc dia phu thudc theo ti 1é ban do

Ban dd truyén thong dudc thé hién trén mit phang td gidy va thudng goi 1a ban dd gidy. Pic trung
ky thuat co ban ctia ban d6 1a ti 1¢ ban do6. Ti 1é ban dd 1/M co ban dudgc xic dinh trén co s6 ti s6 giita
doan thang biéu dién trén ban dd s va gia tri thuc S clia né ngoai thuc dia, 1/M = s/S. Ti 1¢ ciia ban
dd dudgc dic trung bdi hai yéu t co ban 12 d6 chinh x4c vi tri diém va mic d6 khai quat héa dia hinh,
dia vat. Trén ban do gidy céc ki hiéu, ghi chi dudc bién vé truc quan theo kich thudc quy dinh. Véi
ban d6 s6 cic ki hiéu, ghi chi dudc bién vé theo don vi clia phan mém trén may sao cho khi in ra theo
duing ti 1¢ ctia ban dd, nhan dudc két qua trén gidly tuong tu nhu ban do gidy [2]. Tuy nhién ban dd sb
hién thi trén man hinh mdy tinh c6 thé phéng to hay thu nhd tiy ¥, gidp ngudi st dung doc ban dd rd
hon, nhung hai yéu t6 cd ban ctia ban dd phu thudc theo ti 1& 14 d chinh x4c va mic d khdi quat hoa
khong thay doi.

Bang 1. Dién tich va mat d6 diém ngoai thuc dia theo ti 1¢ ban dd

S6 ti 1& ban do M
TT Noi dung bon vi
500 1000 2000 5000
1 1dm? trén ban dd tuong tng dién tich do vé ngoai ha 0,25 1 4 25

thuc dia theo ti 1€

2 1 dm?® trén ban dd vé 25 diém tuong tng mit 46 Diém/ha 100 25 6 1
di€ém do ngoai thuc dia theo ti 1&

3 1 dm?® trén ban dd vé 75 diém tuong dng mat d6 DPiém/ha 300 75 19 3
diém do ngoai thuc dia theo ti 1&

Miic d6 kh4i quat héa dia hinh, dia vat khi 1ap ban dd phu thudc vao mat do diém chi tiét can do
vé. Theo quy pham, trén 1 dm? ban do cin do vé 25 dén 75 diém chi tiét, tuy thudc mic do chia cit
clia dia hinh va mat do dia vat ngoai thuc dia [3]. V6i mat dd diém & trén, 1 ha ngoai thuc dia sb luong
diém can do phu thudc theo ti 1& ban do thé hién & Bang 1. Néu bién vé dia hinh, dia vat va ghi chi
trén ban d6 c6 mat do tuong dng v6i mat do diém do vé theo quy pham, xic dinh dudc mat do diém
bién v€ trén ban tuong ing véi lha ngoai thuc dia theo ti 1€ [3].

V6i cing mot mat do di€ém trén 1 dm? ban dd theo quy dinh cta quy pham, nhung mat do di€ém
trén 1 ha ngoai thuc dia rit khac nhau, phu thudc theo ti 1& ban d6 can 1ap.
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3. P chinh xéc ctia ban db theo ti 18
3.1. B¢ chinh xdc vi tri diém va doan thdng trén bdn dé gidy

Tir kha ning doc clia mét ngudi binh thudng & trén gidy 12 mpoe = 0,1 mm [2], sai s6 doc ban dd
cho phép lay 1a mgp = 2mpoc = 0,2 mm. Sai s6 tuong hd gitia 2 di€m chi tiét trén ban dd cho phép 1a
(0,2 = 0,4) mm [3]. Sai sb vi tri diém tuong ng ngoai thuc dia tinh theo sai s vi tri diém cho phép
mSF va s6 ti 1¢ ban dd M, mSh = mSFM.

Néu lay do chinh xdc vi tri biéu dién diém trén ban dd cho phép 1a mS’ = 0,2 mm thi tuong ting
v6i ban do ti 1& 1/500, 1/1000 va 1/2000 va 1/5000 c6 sai sd vi tri diém ngoai thuc dia tuong ting biéu
dién trong Bang 2. Tuong ting, trudng hop sai sb cho phép trén ban dd 1a 0,2 mm, 0,4 mm, 0,7 mm
suy ra sai sb tuong ting ngoai thuc dia [3].

Bang 2. Sai s6 xdc dinh diém va doan thang theo ti 1& ctia ban d6

S6 ti 1 ban d6 M
500 1000 2000 5000

1 Sai s6 0,2 mm trén ban dd tuong ting sai s6 ngoai m 0,10 0,20 0,40 1,00
thuc dia theo ti 1€

2 Sai s6 0,3 mm trén ban d6 tuong tngsai s6 ngodi m 0,15 030 0,60 1,50
thuc dia theo ti 1€

3 Sai 6 0,4 mm trén ban do tuong Ung sai ) ngoai m 0,20 040 0,80 2,00
thuc dia theo ti 1€

4 Sai s6 0,7 mm trén ban do tuong Ung sai ) ngoai m 0,35 0,70 1,40 3,50
thuc dia theo ti 1€

5  Saisbdoan thaamg 0,2 mm V2 tuong ung sai ) ngoai m 0,14 0,28 0,56 1,40
thuc dia theo ti 1€

TT Noi dung Don vi

3.2. Sai s6 xdc dinh dién tich trén bdn do gidy

C6 nhiéu phuong phap tich dién tich trén ban db khéac nhau. Dién tich P ctia dia vat trén ban do,
gi6i han bdi da gidc gdm n diém, thudng dudc tinh theo toa do [2] bang cong thic:

2P = ) YiXit — Xis) (1)
1

trong d6 X; va Y; 1a toa do diém i ctia da gidc trén ban dd; i = 1 + n. Sai s6 x4c dinh dién tich mp tinh
theo cong thuc:

n

mp 5
mp = —— D~. (2)
) \/z le L,i+2
trong d6 D; ;1> 1a do dai dudng chéo tit mot dinh, bd qua dinh gan nhit, ndi dinh tiép theo ctia da gic.
Sai s xdc dinh dién tich c6 thé tinh theo cong thic gan ding [4]:

1+ K2

mp=mD\/F K

3)
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trong d6 P’ 1a dién tich gan ding khu vuc can xac dinh, mp 12 sai s xdc dinh dudng chéo; K 1a ti sb
gitta chiéu dai va chiéu rong ctia khu vuc.

. . [t+Kk2 . I <
Trong biéu thic (3) dai lugng K nho nhat khi K = 1. Do dé dién tich hinh vuong hodc

tam gidc c6 ddy bang chiéu cao dugc xac dinh dién tich chinh x4c nhat.

Céc cong thiic tinh sai s6 x4c dinh dién tich cho thiy ngoai phu thudc vao d6 chinh xéc vi tri diém,
con phu thudc vao hinh dang khu vuc va ti 1€ ban d6. Tuy nhién néu tinh sai s6 dién tich theo ti 1& %
thi ti 1¢ nay khong thay ddi theo ti 1¢ clia ban d6. Bang 3 1a két qua khio sat theo cong thiic (3) hinh
vudng c6 dién tich 1 dm? trén ban dd.

Bang 3. Sai s6 xdc dinh dién tich theo ti 1&

S6 ti 1¢ ctia ban d6 M

TT Noi dung bon vi
500 1000 2000 5000
1 Dién tich ngoai thuc dia /1 dm? ban dd m?> 2500 10000 40000 250000
2 Sai sb xdc dinh dién tich ngoai thuc dia/l dm>  m? 5 20 80 500
ban dod
3 Sai sd x4c dinh dién tich theo ti 18 phﬁn tram % 0,2 0,2 0,2 0,2

4  Thé tich hinh chép Viir1 c6diéntich 1 dm? trén m’ 1563 6250 25000 156250
ban do, do dbc 2%, khoang cao déu i = 1 m

5  Sai s6 tinh thé tich hinh chop Vi1 cd dién tich m’ 2,5 10 40 250
1 dm? trén ban dd, do déc 2%, khoang cao déu
h=1m

6  Sai s6 tinh thé tich theo ti 1& % % 0,2 0,20 0,20 0,20

3.3. Sai s6 xdc dinh thé'tich trén bdn do gidy
Thé tich, hay khéi lugng dao dip cé thé tinh theo phuong phap Iudi 6 vudng hodc duong ddng
muc. Dia hinh trén ban d6 thuong biéu dién theo 2 phuong phap 13 dudng dong miic va ghi chd do
cao [1]. i v6i ban dd sb, dd cao diém bat ky trén ban dd déu dudc phan mém chuyén dung xéc dinh.
Dia hinh trén ban do dugc thé hién theo phuong phap co ban 1a dudng dong miic. P9 chinh xac
diém dd cao doc trén ban dd phu thudc khoang cao dé co ban i dudc chon dé biéu dién dia hinh. Sai
s6 diém do cao my phu thudc va khoang cao déu co ban h, my = (1/4 + 1/3)h [2]. V6i khoang cao
déu co ban 12 5 m, 2 m va 1 m thudng st dung trong céc ban do dia hinh ti 1¢ 16n, néu sai s6 my = h/4
thi sai s6 diém dd cao tuong tng la 1,25 m, 0,5 m va 0,25 m.
Thé tich gidi han bdi hai dudng dong mifc lién ké thii i va i + 1, tinh theo cong thiic sau [2]:
(Pi+ Pit1)
= —2 h
trong d6 P; va P, 1a dién tich gidi han béi dudng dong midc thid i va i+ 1, 4 1a khoang cao déu co ban.
Véi sai sb xac dinh do cao theo dudng dong miic 1a my, khoing cao déu co ban 4 1a hing sd, sai
s6 khoang cao déu cd ban £ 1a my, bang khong va sai sd xdc dinh dién tich mp, tinh dudc sai sb xac
dinh thé tich gitta dudng dong muc thii i va i + 1 12 [5]

h\? h\? (P; + Piy1)
my, = \/(E) m%)l_ + (E) mf,M + Tmz (5)
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Cin luu y, trong cong thifc (5) khoang cao h 1a hing s6; thé tich gitta hai duong ddong mitc dudi
cling ctia phan dao dip 4nh hudng ctia sai s6 xac dinh do cao biang dudng dong mic my = h/4. D€
nang cao do chinh xéc tinh khéi lugng dao dap cin xac dinh cao do dao dap.

Sai sb xdc dinh thé tich phu thudc theo ti 1& va khoang cao déu co ban, nhung néu tinh theo ti 1&
% thi sai s6 tinh thé tich khong phu thudc vao ti 1é ban do.

Bang 4 1a két qua khéo sat khu vuc 1 dm? trén ban dd c6 do déc 2%, khoang cao déu h = 1 m,
gi6i han bdi 2 duong ddng mic thi i va i + 1 ctia phan dao dip.

Béng 4. Sai sb x4c dinh dién tich theo i 18

S6 ti 1 ctia ban do M
500 1000 2000 5000

1 Thé tich hinh chép V41 ¢6 dién tich 1 dm? trén m’ 1563 6250 25000 156250
ban do, d6 dbc 2%, khoang cao déu i = 1 m

2 Sai sb tinh thé tich hinh chép Vii+1 6 dién tich m’ 2,5 10 40 250
1 dm? trén ban dd, do dbc 2%, khoang cao déu
h=1m

3 Sai s6 tinh thé tich theo ti 1& % % 0,2 020 0,20 0,20

TT Noi dung Pon vi

Khao sét thuc nghiém cho thdy xac dinh thé tich theo dudng ddng mic & khu vuc dia hinh phiic
tap, do d6c 16n phit hgp hon céc phuong phap khac [2].

4. Tilé va dd chinh xac ctia ban do sb
4.1. Bdm bdo do chinh xdc ldp bdn do sé theo ti 1¢

Ban dd dia hinh ti 18 16n st dung trong thiét k&, quy hoach thudng ducc do vé truc tiép. D6 chinh
x4c do khi 1ap ban dd gidy va ban dd sb yéu cau 1a tuong duong nhau, né phu thudc theo ti 1& can
1ap ctia ban dd. Sai s vé diém chi tiét trén ban dd gidy theo phuong phép truyén théng thudng tuong
duong véi sai s6 do [1]. Trong vé bang phan mém chuyén dung khi 14p ban db s6 hau nhu khong c6
sai sb v& ban do6. Pay 1a su khac nhau co ban khi 1ap ban do6 gidy va ban do sb. Pudng ddong mic khi
1ap ban dd gidy va ban do sd, do chinh xc phu thudc vao mat dd diém va phuong phap noi suy 1a chi
yéu, hau nhu khong phu thudc vao loai ban do gidy hay sd.

Bién tap ban dd gidy thuc hién truc quan. Kich thudc ctia ki hiéu, ghi chi 1a kich thudc thuc, dugc
quy dinh trong quy pham theo ti 1& ban do [6].

Bién tap ban dd sb rat khic ban do6 gidy, hinh anh nhin thiy ctia ki hiéu va ghi chd phu thudc vao
dd phéng dai hién thi trén man hinh. Kich thu6c biéu dién cta ki hiéu trén ban do sd ngoai viéc phu
thudc vao kich thudce cua ki hiéu quy dinh trong quy pham, con phu thudc vao don vi ctia may tinh st
dung va ti 1& ban d6 can 1ap, dé khi in ra gidy theo ding ti 1&, nhan dudc két qua nhu ban do gidy. Pay
1a diic trung co ban ctia ban dd sb khi bién vé can luu y.

4.2. Sit dung bdn do so theo ti 1é

Ban dd gidy va ban do sb khi stt dung déu x4c dinh dudc cac yéu t6 nhu nhau, nhu vi tri diém, do
dai doan thang, huéng ctia dudng thang, dién tich, thé tich. .. véi do chinh xac theo ti 18 1ap ban dd [2].
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Ban dd giy c6 nhudc diém 16n khi Iuu trit, bao quan. Khi sit dung ban dd gidy, sai sb co gidn clia
gidy phu thudc rat nhiéu vao chét lidu gidy, do 4m 16n moi trudng. Sai sd doc trén ban dd giy 16n,
thudng tuong duong véi sai s 1ap ban do.

Sai sd x4c dinh cic yéu t6 trén ban d6 gidy va ban dd s6 déu phu thudc vao ti 1¢ 1ap ban do va
khoéng cao déu co ban, nhu da trinh bay & trén.

Tuy nhién ban dd sd ngoai viéc khic phu dugec mot s nhuge diém ciia ban dd gidy & trén, khi st
dung ban do sb con c6 cic uu diém co ban khic nhu doc céc ki hiéu, ghi chii 16 hon nhd kh ning
phéng to khi hién thi trén man hinh. Khi xdc dinh cic tham sb trén ban d6 sb khong c6 sai s6 doc
nhu khi st dung ban do gidy truyén théng. Pay c6 thé dudc xem 1a vu diém co ban clia ban do s6 khi
st dung, ngoai cic uu diém khac nhu lvu trit, 1am nén cho cdc ban d6 chuyén dung, kh ning tai st
dung, bd sung cap nhat bién dong. . .

Nhu vy khong nén nham 14n ring, khi phéng to hay thu nhé ban dd sb trén man hinh mdy tinh
thi do chinh xdc va mic d6 khai quat héa biéu dién cac yéu t6 trén ban dd d6 ciing ting hoic giam
theo. Vi du nhu khi phéng to td ban d6 sd 1/1000 1én gip hai 1an d€ hién thi trén man hinh, hoic in
ra & ti 18 1/500 thi ta khong thu dudc t ban dd c6 do chinh xdc va miic dd khai quat héa clia ban do
1/500 ma chi c6 so do 6 ti 1& 1/500 ma thoi [1].

5. Két luan

Thong qua cic két qua nghién ctiu, khio sat trinh bay & trén, bai bio mudn dua ra nhin thiic ding
vé d6 chinh x4c va mifc do khai quat hoa ctia ban dd s6 dia hinh déu phu thudc vao ti 1é ctia ban dd.
Chi ra uu diém, nhugc diém ciing nhu céac dic trung gidng nhau va khéac nhau clia ban do gidy truyén
thong va ban do sd thudng dung hién nay. Khi thuc hién cong tic quy hoach can chon va st dung ban
dd sb c6 ti 1é can thiét, theo quy dinh, dé cdc bai todn thiét ké, quy hoach ddm bio cic yéu cau k¥ that
dit ra.
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