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Al PHAP KET HQP TRI PO GNSS/CORS VA TOAN PAC DIEN TU

TRONG THANH LAP BAN PO TY LE LON
Hoang Thi Thiy
Truong Dai hoc Mo - Dja Chat
Tdc gid lién hé: hoangthuy200177@gmail.com

Tém t&t: Khi thanh 13p ban dd ty 18 16n, phuong phéap toan dac dién tir cho két qua c6 do
= =iv cao, linh hoat va hiéu qua trong khu vuc déan cu va khu vye phu thyc vét. Cong nghé
~SS/'CORS ¢6 vu diém dat két qua nhanh va hidu qua kinh té trong khu vyc théng thoéng,
a2 phu thude vao viée xay dung mang luéi khéng ché. Thyc té cho thay khi thanh 14p ban
= 1216n, két hop cong nghé GNSS/CORS véi cong nghé truyén thong (Toan dac dién tir) s&
~ Zch chuyén ca v& mit bang va do cao. Dé giai quyét nhuoce diém nay, ching toi d& xuat (mg
=z bai toan hiéu chinh toa d6 va va d6 cao dé chuyén ban d6 do duoc bing cbng nghé
 SS/CORS v& hé théng ban dd do bing cong ngh¢ truyén théng hoic nguoc lai. Piém mébc
~win 1a cac didm khéng ché do vé& ¢ trén khu vuc hodc diém chi tiét & nét.

Tir khéa: GPS, GNSS, CORS, Toan dac dién tir (TPDT).
L Pat véan dé

Dinh vi GPS vé thyc chét duoc xdy dung trén co s& giao hoi khong gian cic khoang céch
- Guoc tir may thu dén cdc vé tinh c6 toa do da biét. Khoang cach do dugc 1a ham cua thoi
wan va toe d¢ lan truyén tin higu trong khong gian giita vé tinh va méay thu. Vi vay két qua do
=z anh hudng truc tiép clia cAc sai s ciia vé tinh, mdy thu, moi truong lan truyén tin hiéu va
4 ngudn sai s6 khéc.
Trong trudng hop thanh I4p ban d6 bang cong nghé GNSS/CORS, céc dia vat bi che khuét
“soc do bing méy toan dac dién ti, gid tri toa d§ va d¢ cao cia hai hé théng nay s€ bi sai Iéch
wang tinh h¢ thdng cuc bg. Dit ligu do dugc bing cong nghé GNSS/CORS cin dugc hiéu chinh
- cing hé théng toa d6 va dé cao do dugc clia cong nghé truyén thc"mg dya vao cac diém khéng
= khu vyec. Trong truong hop sb lugng dit lidu toan dac dién tir nhé va phan bé rai rac trong
2 vye, ching ta ¢6 thé do trong hé théng toa dd gia dinh sau d6 higu chinh v& hé théng
- \SS/CORS dya vio toa d6 céc diém mdc dugc xdc dinh trong ca hai hé théng toa d6 va do
£30.
: Dé thyc hién bai toan nay chiing t6i dé xuét: Vé mat bing str dung bai toan bién dbi toa
45 phing dang da thirc; V& do cao xAy dung mé hinh bé mat sé hiéu chinh d¢ cao ham bic 2
“5c bc 3. Bai todn ghép ndi ¢6 xét dén trong s6 ty 16 nghich véi khoang céch tir didm méc
“huin dén céc diém do. DE thyc hién dugce céc ndi dung trén ching ti xay dung modul ghép
= bfll'l d6 dé tu ddng cong tdc xtr ly mdt cach nhanh chéng va chinh x4c. Modul thyc nghiém
%0 thiy ket qua ghép ndi ban dd hoan toan chinh xéc.
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2. Giai phap ghép nédi ban db giira hai hé thong GNSS/CORS va TDDT

2.1. Ghép néi mit bing dién dia hinh

Bai to4n ghép ndi toa @0 phéng dugc thuc hién trong pham vi hep theo cong thirc 7
bién ddi da thuc: (Hoang Thi Thuy, 2018)

a. Phép bién déi da thirc bdc 2.

X = aptby.xt+ery+di x> ey tg1.xy
y = aytba.x+co.y+da. x> ery +g Xy

b. Phép bién déi da thirc béc 3.

X =artbrx+ery+dix ey gL xythi.c+kiy’
y’=a2+b2.x+cz.y+dz.x2+ez.y2+gz.xy+h2.x3+k2.y3

Tay theo sb luong diém mdc chuin c6 trén khu vire ma ching ta chon s bac clia ham
da thirc, Ham béc 2 s6 diém méc chudn 16n hon hogc bang 6, ham béc 3 13 8.

2.2. Ghép nédi dp cao diém dia hinh
Ciin cit vao vi tri mit bing (x, y) va chénh 1éch d cao h giita 49 cao do dugc bang ¢
nghé GNSS/CORS va TPPT ciia cac mdc chuén trong hai h¢ théng, dé xay dyng m hink
mit hiéu chinh d§ cao. Tl d6 hiéu chinh cho d9 cao cac diém trong timg ving. Tuy thude »
s6 lugng diém méc chudn ma mé hinh bé mit hiéu chinh d cao c6 dang béc 1, béc 2 hoac
3. Phuong trinh mé hinh bé mit hi¢u chinh c6 dang:
hi =F (xi, yi) v

Trong d6: hi 1a sb hiéu chinh d¢ cao tai diém c6 toa do xi, yi

Phuong trinh mé hinh bé mit hidu chinh d6 cao cu thé nhu sau:

Ham bac 1: h=HotAx+By ,

Ham bac 2:  h = Ho+Ax+By+Cx*+Dy*+Exy

Ham bic 3: h = HotAx+By+Cx*+Dy*+Exy+Fx*+Gy*+Hx’y+Kxy’

Véi khu vue do v& ¢6 3 diém méc chudn, ding ham bic 1; véi 6 diém mébc chuan &
ham béc 2 va v6i 10 diém mébc chuin ding ham bc 3. Khi s diém méc chuén 16n hon s&
s, &p dung bai toan binh sai gin tiép dé tinh ra cac h¢ sb.

V6i mdi diém khi hiéu chinh (mit bing va do cao) ching ta xac dinh lai céc hé s&
cac phuong trinh sb hiéu chinh c6 trong s6 P; ty 18 nghich véi khoang cach hodc binh ph
khoang céch tir didm higu chinh dén céc diém méc chuén.

Ap dung bai toan binh sai gi4n tiép dé x4c dinh cac hé sb ctia phép bién dbi theo cac &
sau. (Hoang Ngoc Ha, 2020)

V=AX+L;
NX + B =0;
X=-N'B;

Trong d6: N=ATPA; B=ATPL; Pi=1/Sihofc Pi=1/S;’

Tinh toan thyc nghiém thdy ring, voi viéc ap dung trong sé néu trén cho két qua
chinh c6 d0 tin cdy cao hon.
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%2t qua nghién ciru
D thyc hién duoc cée ndi dung trén chling t6i x4y dung mo dun ghép ndi ban @b dé ty
= hoa cong tac xir Iy mot cach nhanh ch(')ng va chinh x4c. M6 dun thyc nghiém dugc néu
¢ hinh 1. So do md ta quy trinh ghép ni ban b dugc thé hién trén hinh 2.

i Hosng Thi Thity - Bo mon Frac.dia pho thong va Sai s

s

Ted 097719514/

Hinh 1. M6 dun ghep néi dit liéu do GNSS/CORS va TbbT

- b v
4 Nhip dir lidu ban d6 do bing Nhip dit liéu ban 46 do bing
o= cong nghé GNSS/CORS cong nghé truyén théng
V E
¥. [Xéc dinh céc diém moc
chuin
Xdc dinh trong s6
1/s hodic p=1/(s.5)| *
Tinh hé s6 hiéu chinh mit biing va
d6 cao cho fimg diém dja hinh

inh XY,
sau hiéu chinh

Ghép ndi ban d8 do bing cong
nghé GNSS/CORS va TBBT

L Sau khi da hiéu chinh |

Hinh 2. So d6 quy trinh ghép néi ban dé do GNSS/CORS va Todn dac dién tir

&ét ludn

Trén co sé ly thuyét va kinh nghiém thye té trong thanh 13p ban db ty 16 16m, chiing t6i dé
= giai phap két hop tri do diém chi tiét trong thanh 14p ban d6 khi img dung cong nghé
S/CORS va toan dac dién tir. Két qua nghién ctru 14 Médul chuong trinh tu doéng hiéu
=0 vi tri mét bang va d cao clia diém chi tiét khi 1 ttng dung két hop cong nghé GNSS/CORS
* 0an dac dign tir. T co sé ly thuyét va két qua tinh toan thong qua mé dun churong trinh cho
+ két qua nghién ciru hoan toan c6 thé tng dyng hiéu qua trong cong tic thanh 18p ban db
hmh dia chinh khi két hop dir liéu do GNSS/CORS va Todn dac dién t1.
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ABSTRACT
COMBINATION OF GNSS CORS MEASUREMENTS AND ELECTRONIC
TOTAL STATION FOR ESTABLISHING LARGE-SCALE MAP

Hoang Thi Thus
Hanoi University of Mining and Geolog:
Corresponding author: hoangthuy200177@gmail.com

When establishing large-scale maps, total station provides highly reliable, flexible anc
effective results in residential and vegetated areas. Meanwhile, CORS-GNSS technology has
the advantage of fast results and economical efficiency in a well-ventilated area, regardless o
the construction of a geodetic control network. In fact, establishing large-scale maps based o=
combining CORS-GNSS technology with traditional technology (I.E. Electronic Total Station
will generate two separated maps, these maps are usually displaced in terms of both ground anc
altitude. To solve this shortcoming, we propose to apply the problem of correcting coordinates
and altitude to convert maps measured by CORS-GNSS technology to the map system
measured by traditional technology or vice versa. The reference points are the control points or
the clear feature points, which are measured by both CORS-GNSS and traditional technology.

Keywords: GPS, GNSS, CORS
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