Nghién ctiu - Ung dung

CONG TAC CHINH LY BAN PO SO PIA HINH, PIA CHINH

PINH CONG HOA

Truong Dai hoc Mo -

Tom tit:

Pia chat

Trén co so cdc thiét bi méi, hién dai ngay cang dwoc vmg dung réng rdi trong san xudt trdc dia
cung voi si phat trién ciia cong nghé tin hoc, tac gia dwa ra gidi phdp cong nghé va xdy dung mo-
dun chwong trinh tmg dung nham t dong héa cong tdc bién tdp chinh Iy ban do s trén co s¢ cdc
s6 liéu thu thdp tir thiét bi: Toan dac dién tir; Po dong thoi gian thue RTK (real time kinematic)
Tram tham chiéu hoat déng lién tuc CORS (Contmously Operating Reference Station). Bang ngon
ngit ldp trinh C++, VB 6.0 va Iy thuyét sai s6, thudt todn bién doi toa dg trén mat phang tac gia
xdy dung mé-dun chuwong trinh tw dong cong tdc chinh 1y ban do ddp vmg yéu cau vé do chinh xdc
ddt ra véi hiéu qua kinh té cao. Két qua nghién ciru la mé-dun chirong trinh dwoc kiém chimg tinh

chinh xdc théng qua cdc s6 liéu thuc té.
1. Dit van dé

Ban d6 dia hinh phuc vu cho céng tac khao
sat, thiét ké, xay dung va quy hoach... Ban do dia
chinh 1a tai liéu co ban phuc vu cho nganh quan
Iy dét dai trong cc cong tac nhu ding ky thong
ké dat dai, quy hoach phén bé sir dung dat, thanh
tra — kiém tra dat dai, cap glay chung nhan quyén
sir dung dét... Vi vay ban do sb can phai duoc
quan ly chat ché, c6 hé thong va lién tuc duoc
cap nhat theo yéu cau cua thyc té.

Trong thuc t& do nhiéu nguyén nhan khac
nhau ma ranh giéi, hinh thé thira dat c6 su thay
d6i vi thé phai theo ddi va chinh 1y kip thoi,
thuong xuyén. Chinh 1y ban d6 1a dam bao cho
hinh thé ¢6 trén ban d6 ludn phu hop véi hinh thé
¢6 ngoai thyc dia, Theo phuong phéap truyén
thdng, d6i voi cp xa phuong khi chinh 1y ban d6
dia chinh thuong dung céc phuong phap giao hoi
canh; phuong phép duong thang hang, chon cac
diém lam gdc 1a nhitng diém rd nét co trén ban
dd dia chinh va tuong ung cta ching & ngoai
thuc dia .

Hién nay, v6i nhitng tién bd khoa hoc dang
dugc tng dung rong rii trong san xuét tric dia,
viéc hién chinh ban db sb di tng dung may toan
dac dién tir, phuong phap do RTK hodc phuong
phap CORS dé do v& lai mot khu vuc khi ¢6 su

thay d6i 16n. Trong céc trudng hop ndy chung ta
can phai ¢6 cac diém khong ché do v& gan khu
vuc do dac chinh 1y, didu nay dan dén nhiéu kho
khan vé mat k¥ thuat va kinh té.

D¢ khic phuc nhimg khé khin trong viéc xay
dung hoac khoi phuyc cac diém khéng ché do vé
khu vuc do chinh ly, chung ta ap dung bai toan
do chinh 1y bién dong trong hé thong toa do gia
dinh. Trong hé thdng toa do gia dinh, hinh thé
clia cac dbi tugng bién dong da duoc xac dinh
mot cach chinh xac theo yéu cau tuong tmg véi
ty 1¢ ban do. Dé két ndi cac dbi twong do chinh
ly voi ban dd trong cung mot hé théng toa do,
ngoai viéc do dac cac ddi tuong bién dong,
chung ta do ndi dén mot sé diém rd nét co trén
ban d6 hodc cac diém khong ché con ton tai gan
khu vuc chinh 1y. Trén co s& toa do cac diém rd
nét trén ban dod hoac diém khéng ché toa do va
toa do co6 duogc trong hé toa do gia dinh (diém
song trung), thong qua bai toan bién ddi toa do
trén mit phing gom: Phép bién ddi Affine,
Helmert, Bién doi da thire, xéc dinh cac hé sb
bién dbi theo nguyén 1y s6 binh phuwong nho
nhét, tinh chuyén toa d6 cac diém do chinh Iy vé
hé toa do ban do.

Qua trinh tinh toan chuyén d6i duoc thuc

hién thong qua mdt mo-dun chuong trinh trong
phan mém GeoSoft ma tac gia da xay dung phuc
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vu cho thuc té san xuét va dao tao trong nhiéu
ndm qua. Tinh todn thuc nghiém cho thay
phuong &n do chinh ly va mdé-dun chinh Iy ban
d6 hoan toan phu hop véi thuc té san xuat, dat
yéu cau vé do chinh xac va hi¢u qua kinh te.

2. Bai todn bién déi toa d trén mit phing

Bién d6i toa d6 phang tir hé (xoy); sang h¢
(x0y), duoc thuc hién theo cong thirc [2]. Hoang
Ngoc Ha. 2001. Tinh todn tric dia va co sé di
liéu) bao gom:

a - Phép bién doi Affine.

X, = axy T by, +c¢

y2= dx;tey; g (1)
b - Phép bién doi Helmert.
X= X T M.COS0L.X| — M.Sina.y,
Yo= Yo T mM.sSino.X; — mM.coso.y; 2)

m=1+Am,

Am: sy thay dbi ty 18 xich

o: goc xoay gitra hai truc toa do cua hai hé
¢ - Phép bién doi da thirc bdc 2.

Xy =ap tbix) teyp Hdix? Hery’ g xqy
Y2 =ay T boxy + ooyt doxy ey’ gy X1y (3)

d - Xac dinh hé so bien doi dva vao toa do
cac diém song trung giita hai hé toa do.

Dbi voi phép bién d6i Affine chung ta can
xac dinh 6 hé sb: a,b,c,d,e,g; Phép bién d6i
Helmert can xac dinh 4 h¢ sb: x, . Yo, &, b; Phép
bién ddi da thirc bac 2 can xéac dinh 12 hé sb: aj,
bl’ C1s dl’ €1, 81, ap, b2, Co, d2, €7, 2. Nhur Véy
tiy thudc vao sd luong diém song tring chung ta
lya chon bai toan bién doi toa d. Phép bién doi
Helmert can tdi thleu 2 diém song trung, phep
bién ddi Affine can t01 thleu 3 diém va phép b1en
dbi da thirc bac 2 can t01 thiéu 6 diém. Khi sb
diém song trung 16n h0'n s6 diém t6i thiéu, chung
ta xac dinh cac hé sb theo nguyén 1y sé binh
phuong nhoé nhat [1]. Hoang Ngoc Ha, Truong

Quang Hiéu. 1999. Co s¢ todn hoc xit Iy s6 liéu
trac dia).

Pé xac dinh cac hé sb blen 601 chung ta ap
dung bai toan binh sai glan tiép, 4n s 1a cac hé
s6 bién dbi. Mbi cdp diém song tring, ching ta
viét duoc 2 phuong trinh sb hiéu chinh toa do x
vay, cu thé nhu sau:

Phép bién d6i Affine:
vy = xjpatypbte+l
Vy=x1.d+y1.e+g+ly 4)
Phép bién d6i Helmert:
Vy = Xp.a—yp.b+xp+ 1
Vy=ypatxpbtygtly ®)
Phép bién d6i da thirc bac 2:
Vx = al + Xl‘bl + Yi- Cl + Xlz.dl +

(6)

tyil et xpyp gt

Vy = a2 + Xl.bz + yl. 02 + X12.d2 +
tyih et Xy gty
trong do: 1, = -x; . 1, = -y,

Nhu vay ching ta ¢6 hé phuong trinh s6 hi¢u
chinh (s0 phuong trinh bang 2 lan so diém song
trung) viet dudi dang ma trén:

V=AAx+L (7
Trén co s¢ hé phuong trinh sb hiéu chinh, theo
nguyén 1y s6 binh phuong nhé nhét [pvv]=min,
chung ta lap duoc phuong trinh chuan dang:

RAXx+B=0;trongdoR=ATA; B=AL (8)

Giai h¢ phuong trinh chuén dugc cac an so la cac
hé so bién doi:

Ax=-R'B 9)

Sau khi xac dinh dugc cic hé s6 bién doi,
chung ta tinh duoc toa do cac diém do chinh ly
trong hé toa do gia dinh vé hé toa do ban do theo
cac cong thire (1), (2), (3) tuy theo sb luong diém
song trung.
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3. M6 dun chwong trinh chinh ly ban d6

Dé qua trinh chinh 1y ban db duoc thuc hién
mot cach nhanh chong va chinh xac, chung toi
da xay dung dugc mo-dun chuong chinh ly ban
dd theo so d6 khéi néu trong hinh 1 [3]. Pinh
Cong Hoa. 2011. Ldp trinh bai todn tric dia co
80).

S6 liéu dau vao 1a ban d6 sb do chinh 1y trong
hé toa d6 gia dinh b?mg may toan dac dién tu,
phuong phép do RTK hoac phuong phap CORS
vatoa do cac diém diém song trung. Dau ra cua
chuong trinh 13 cac hé s bién ddi va ban d6 do
chinh 1y trong hé toa d6 ban do thanh lap.

Dé c6 duoc ban dd sb sau chinh 1y. Tir ban dd
gbc chung ta x6a bo hodc luu lai cac d6i tuong
lac hau hodc khong con ton tai ngoai thuc dia
thong qua 16p thong tin luu trir. Bang ky thuat dir
liéu d6 hoa chudn, ching ta d& dang ghép ndi ban
d6 do chinh 1y da hiéu chinh vé hé toa d ban do
gbc voi ban d6 goc dé co duoc ban dd méi sau
chinh 1y théng qua cédc phian mém dd hoa
AutoCad, MicroStation ...

Nhép =0 lidu ‘
Ban dé do chinh 1§

Nde dinh phép bign d61
dira v 30 diém song trung

Xac dinh toa 40 cdc didm

do chinh iy

Tinh hé 35 bién 51 theo nguy en|
1y 26 binh phuong nhé ahit |

Tinh chuyén toa 4§ ¢

do chinh Iy

Bén 84 chinh 1Y

Hinh 1: Sor @6 khéi mé-dun chwong trinh chinh
Iy ban do

Mo-dun chwong trinh duge xay dung bang

ngodn ngit VB 6.0, cac chi dan thyc hién bang

tieng Viét, thuan lgi cho nguoi st dung (hinh 2).
4. Két qua thye nghiém

Dé kiém dinh tinh wvu viét, d6 chinh xac cua

bai toan va mo-dun chuong trinh da néu, béng SO

liéu thuc té ciia manh ban d6 ty 1& 1/200, tién
hanh do chinh Iy mot khu vuc trong h¢ toa do gia
dinh b::ing may toan dac dién t. Trong khu vuc
do chinh 1y, lwa chon 4 diém 6n dinh va rd nét
(ST1, ST2, ST3, ST4), cac diém nay co toa do
trong hé toa d¢ gia dinh va trén ban dd d3 thanh
lap. (Hinh 3)

Hinh 3: 86 liéu thuc nghiém: Ban do thanh lap
va ban vé do chinh Iy

Bang thuat toan bién doi toa do phang thong
qua mo-dun chuong trinh, xac dinh cac h¢ sb
bién d6i, thong qua hé s6 bién ddi, hiéu chinh lai
ban v& do chinh 1y vé ban do di thanh 1ap. S6
liéu tinh toan néu trong bang 1, ban do sau chinh
Iy néu trong hinh 4.

5. Két luan

Bang thuét toan, mo-dun chwong trinh va két
qua thuc nghiém da chimg t6 tinh ding dan cua
van d& ma tac gia di dua ra. Mo-dun chuorng
trinh chinh 1y ban d6 hoan toan du diéu kién dé
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ap dung trong san xuat nang cao hiéu qua kinh

té, k¥ thuat. Do chinh xac cac diém do chinh 1y
khi chuyén vé ban d6 thanh lap chi con phu

Tai liéu tham khao

thudc vao do chinh xac céc diém do chi tiét trong [1]. Hoang Ngoc Ha, Truong Quang Hiéu.
hé toa do gia dinh, d6 chinh x4c do toa do cac 1999. Co 50 toan hoc xuw ly so li¢u trac dia. Nha
diém song tring va sé luong diém song trang.Q  Xudt ban Giao thong vén tai. Ha Noi

[2]. Hoang Ngoc Ha. 2001. Tinh todn trdc dia
va co s¢ dir liéu. Nha xuat ban Giao thong van
tai. Ha Noi

[3]. Binh Cong Hoa. 2011. Lap trinh bai toan
trdc dia co sé. Nha xuat ban Giao thong van tai.
Ha N6i.O

Hinh 4: Ban do thanh ldp sau do vé chinh 1y

Summary

Editing topographical map and cadastral map

Dinh Cong Hoa

Hanoi University of Mining and Geology

Recently, many advanced equipments are widely applied in surveying along with the develop-
ment of the information technology. Therefore, this study proposed a solution and built a pro-
grammed module for automatic editing cadastral map based on data collected from a number of
advanced equipments, such as: Electronic Total Station; GNSS-real time kinematic
(RTK); Continuously Operating Reference Stations (CORS). By combining C ++ language, VB 6.0
language, error theory and coordinate transformation algorithm, the programmed module for auto-
matic cadastral map editing was generated. The experimental results showed that the module is effi-
ciency and ensure editing accuracy.O

Bdng 1: Két qua tinh hé sé bién doi toa dg phing

Diém Toa dé trén ban dd Toa d6 do chinh Iy o
S{?ng < v X v Cac hé so hién doi sau tinh toan
trung
Stl 2321017.513 | 501112.125 | 2321026.492 | 501060.707 | A= 1.00003355; B=0.00001821
St2 2321029.504 | 501130.110 | 2321038.484 | 501078.691 | C =2321019.706000000000
St3 2320999.004 | 501146.654 | 2321007.983 | 501095.235 | D=-0.000004058, E=0.99996854
St4 2320996.886 | 501129.646 | 2321005.865 | 501078.227 | G =501078.215000000000
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