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PHUONG PHAP KIEM PINH TQA PO PO BANG MAY
TOAN PAC PIEN TU

BUI PANG QUANG", NGUYEN VAN SANG®,
NGUYEN THI THANH HUONG®
“Cuc Po dac, Ban dé va Thong tin dia ly Viét Nam

@Truong Dai hoc Mo -

Dia chat

“Vien Khoa hoc Po dac va Ban do

Tém tit:

Truéc moi cong trlnh hodc dinh ky mdy toan dac dién tir phdi dwoc kiém dinh @é danh gid xem
may co dap ung yeu cau ciia cong trinh hay khéng. Mot trong nhwng két qua do ciia may toan dac
dién tir la toa d. O Viét Nam chua c6 cong trinh nghién civu ndo vé kiém dinh két qua do nay. Bai
bao trinh bay quy trinh kiém dinh toa dg do bang mdy toan dac dién tir. Quy trinh kiém dinh dwoc
nghién ciku chi tiét tir viée bo tri bai kzem dznh trinh tir do dac va cdc bude tinh toan. Quy trinh kiém
dinh nay phit hop véi tiéu chudn ciia quoc té. Thue nghiém kiém dinh toa d¢ dwoc thuc hién doi voi
may toan dac dién tir Sokkia SET 520K. Két qua thye nghiém cho thay do lech chuan kiém dinh toa

do cua may dat £0,8 mm.

1. Giéi thi¢u

Hién nay, may toan dac di¢én tir da va dang
dugc stir dung rong rdi trén thé gidi ciing nhu &
Viét Nam trong thyc té thi cong cac cong trinh
do dac. Trude khi dua vao st dung hodc dinh ky
may toan dac dién tir phai dugc kiém dinh dé
danh gia xem may c6 dap ung yéu ciu cia cata-
log dé dam bao chat lugng cong trinh khong.
Trudc day, may toan dac dién tir khong thudc
danh muc phuong tién do nhom 2, do vy chua
¢6 quy dinh chinh thirc ndo vé kiém dinh, hiéu
chuin may toan dac dién tir. Cac don vi kiém
dinh may chi duya vao mot s6 két qua nghién cuu,
thyc nghiém dé ty xdy dung cac quy trinh kiém
dinh, hiéu chuin ndi b va ciing chua duge co
quan quan 1y nha nudc co tham quyén cong
nhan. Theo Thong tu 07/2019/TT-BKHCN ngay
26 thang 7 nam 2019 thi may toan dac dién tir
thuoc danh muc phuong tién do nhoém 2 phai
kiém dinh theo yéu cau k¥ thuat do ludng do co
quan quan 1y nha nudc vé do ludng co thim
quyén quy dinh 4p dung.

Hién nay, Quy trinh Kiém dinh may toan dac
dién tir da dugc Tong cuc Tiéu chuan bo luong

Chét luong xay dung va dua vao 4p dung. Do
thong tin vé do chinh x4c trong catalog cia céac
may toan dac dién tir chu yéu dua ra cho gia tri
gdc va canh, vi vay Quy trinh kiém dinh hién nay
duoc xay dung cling phal bam theo cac thong sO
trong catalog ciia may dé sau qua trinh k1em dinh
c¢6 can ctr két luan may c6 dat yéu cau vé chat
luong hay khong Quy trinh da duoc xay dung
dua trén mot s6 phuong phap va k¥ thuat cua to
chtre tidu chuan quoc té vé kiém dinh may toan
dac dién tir, cu thé 1a: ISO 17123-3 nam 2001 d3
dwa ra cac quy dinh vé kiém dinh bo phéan do goc
[4]; ISO 17123-4 nam 2012 da dua ra cac quy
dinh vé kiém dinh bo phan do khoang cach [5].

O Viét Nam, cac nghién ctru vé kiém dinh
may toan dac dién tu dugc thyc hién tur nhitng
nam 2000. Vi du, trong tai liéu [8], tac gia da
nghién ctru sy phu thudc giita hing sb cong va
hang s6 nhan may do khoang cach dién tir. Tur
d6, dua ra quy dinh vé kiém dinh may do khoang
cach dién ti. Trong tai li€u [2] da dua ra cach
phwong phap dé kiém dinh hing sé cong va hing
s6 nhén cua may toan dac dién tir. Tai li€u nay
cling dua ra cac quy dinh vé kiém nghiém bo
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phan do goc, nhung chu yéu cho may kinh vi.
Trong tai liéu [3] di dwa ra cac quy dinh vé kiém
dinh may kinh vi do goc chinh xac. Trong tai li¢u
[1], cac tac gia di dwa ra cdu tao va nguyén ly
hoat dong ciia may do xa dién tir nhung chura dua
ra phuong phép kiém dinh. Trong [10], cac tac
gia dd nghién ctru phuong phap hiéu chuan may
do xa quang - dién twr, tinh toan lya chon duong
chuan dé kiém dinh méay do xa dién tir. Tuy
nhién, cho dén nay chua cé cong trinh nghién
ctru nao vé kiém dinh toa do do béng may toan
dac dién tu.

Hién nay, khi do dac cac cong trinh chu yéu
quy dinh d¢ chinh xac vé toa do. Do vay vé lau
dai, cac may toan dac dién tir s& c6 thong tin diy
du vé d6 chinh xac do goc, canh va toa d9. Vi
vay, dé dap tmg duoc yéu cau vé kiém dinh toa
d6 cho may toan dac dién tr (khi catalog cua cac
mdy c6 nhitng thong sé dé chinh xdc vé toa dj)
cling nhu dé hoi nhap véi thé gisi thi Viét Nam
can c6 nhimng nghién ctru vé quy dinh kiém dinh,
hiéu chuén may toan dac dién tir twong Gng, phu
hop voi thé gidi, co6 xem xét dén cac dic diém
cua Viét Nam. Do d6, bai bao nay tap trung
nghién ctru vé& quy trinh kiém dinh toa d6 do
béng may toan dac dién tir ¢ Viét Nam va trinh
bay két qua thuc nghiém kiém dinh toa do.

2. Quy trinh kiém dinh toa d do bing may
toan dac dién tir

2.1. Phwong phdp bo tri bdi kiém dinh
toa do

Dé kiém dinh toa do, can b tri bai kiém dinh
nhu sau [6,7]: Ba muc tiéu (guong) (T1, T2, T3)
phai dugc dat ¢ ba goc cua tam giac (Hinh 1).
Cac muc tiéu can duge ¢b dinh chic chin trén
mit dat. Khoang cach giira cac diém muc tiéu
phai khac nhau va it nhit mot khoang cach phai
dai hon khoang cach trung binh (vi du: 60 m)
theo nhiém vu do dac du dinh. Chiéu cao cua
chung phai khac nhau.

Ba tram may toan dac dién to (S1, S2, S3)
phai duoc dat gén trén mdi canh tam giac, cach
mdi diém muc tiéu khoang 5 m dén 10 m (Hinh

1.

Hinh 1: Bé tri bdi kiém dinh toa dé

2.2. Quy trinh do dac trong kiém dinh toa dp

Pé kiém dinh toa do, ching ta can do dac
theo cac budc sau [6, 7]:

1- bat may tai diém S;, dinh tam, can bé’lng
may can than. O vi tri ban d¢ tréi, 1an luot do toa
do deén cac guong T, Ty, T3, cac két qua dugc
ghi vao cac 0 tuong ung trong Bang 1, duoc 1
lan do.

2- Pao 6ng ngém, o vi tri ban do phai, lan
lugt do toa do dén cac guong Ty, T,, Ts, dugc
lan do thir 2

3- Lap lai thao tac trén mot lan nira, dugc lan
do tht 3 va 4.

4- Chuyén may dén diém S, va S; ciing thao
tac tuong tu nhu ¢ S;.

Céac toa do tram may duoc gia dinh va dinh
hudng tuy y dén mot trong cac guong. Cac cau
hinh nay khong nén thay ddi trong khi do bén 1an

do tai cing mot diém tram may. Trinh tu va két
qué cac phép do dugc thé hién trong Bang 1.

2.3. Tinh todn trong kiém dinh toa dp

Viée tinh todn trong kiém dinh toa do dugc
thuc hién theo trinh tu sau [6, 7]:

- Ttr toa do cua Ty va T, tinh ra khoang cach
ngang gitra diém T, va T, theo cong thirc:

Lo=+/C—x)%+ (1,

(1)

- Ttr toa d§ cua T, va T tinh ra khodng cach

-»)?
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Bang 1: Trinh tw cac phép do va ghi toa do

No Tra_a.tr; may Mucjueu Bokdo &:vg; 1:;}1 i (m) yijx(m)
1 1 X111 V111
2 2 1 I X121 Y121
3 3 X131 Y13l
4 1 X112 V112
5 2 2 I X122 Y122
6 3 X132 Y132
7 ! 1 X113 Y113
g 2 3 I X123 Y123
9 3 X]33 V123
10 1 X114 Vil4
11 2 4 I X124 V124
12 3 X134 Vi34
13 2 1 1 I X111 Vi1l
14 1 X314 ¥i14
35 3 2 4 I X314 Viza
36
ngang gitra diém T, va T5 theo cong thirc: I -
e 2 N
oz = (x3—x2)* + (v; — ;)7 (2) o \llLIIa B [ ez ] R e ©

- Ttr toa do cua T, va T3 tinh ra khoang cach
ngang giira diém T, va T5 theo cong thirc:

La=+ylx—x )%+ (5 —»)? 3)
Mdi khodng cich ngang s& tinh duogc 12 gia
tri. Tinh trung binh cta cac canh theo cong thuc:

“)

1 iz

Ly,= = _,l':J.EL.I._,I'

TIIOTlg tu voi L2,3 va L1’3.

- Cac toa dd cuia mo hinh toan hoc cua tam
gidc M| M, M3 duoc xac dinh nhu sau:

Diém M, =(0,0) trung voi gbc toa d9. Pudng
thfmg tr M, dén M, dugc chon lam tryc x.
Puong vuong goc la truc y (Hinh 2).

Diém M, ¢6 toa do 1a (L; 5,0)

Toa d6 cua diém M; (X3,Y3) s€ la:

— _L:ﬁ.s‘l'fi.s"'fi.:

Xy = 2L, . (5

Céac toa d0 trong tam ctia mo hinh toan hoc,
(Xg, Yg):

g I3 X; 2 ¥; 7
NCEEE
'y
X
M>
M;
y
M;(0,0)

Hinh 2: M6 hinh toan cua tam gidac

- Toa d¢ trong tdm do cua tam giac thu duoc
tai moOi tram may i, (xg,i, Yg,i)3

20
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@®)

- Tinh d¢ 1&ch toa do trong tdm ctia mo hinh
tam giac va toa do do:

Axyy =x5,— X, AYe: = Vs — ¥,

G g S g < g g° (9)
- Hiéu chinh toa d¢ dé tring khép trong tim

cua mo hinh todn hoc Ién trong tdm cuia tam giac

do. Cac toa d0 cia mo hinh toan hoc (Xt,i,k’

Y ;) sau khi hiéu chinh dugc tinh nhu sau:
Kegan = X T A Yogn = 1 T A¥ 0

A£uJ

i=123;7=123;k=1234 (10)

- Xoay mé hinh toan hoc xung quanh trong
tam dé giam thiéu cac phan du cua toa do dinh
gitra mo6 hinh toan hoc va céc tam giac do tuong
ung.

Goc xoay O; duogc tinh theo cong thurc:

6= tan ™ (22);i =123k =1234. (11
trong do:
E':_n\ kg 1| -1 =¥ =¥g.i %% jx—%g 1)
Qi = — T 3
B ((Xesjga) + (ei g —vai)
(12)
E-: {3 - (xian—=g.0) Yo pin—yq.i)=li _:‘.",';;I:|
B e
)
(13)

Toa d0 cac dinh ctia moé hinh toan hoc
(Xm,ijg Ymijk) sau khi quay dugc tinh theo
cong thuc:

Xm.a'.}'.k = Xg.: + Cosei.k X (Xt.z'.}'.k - )‘.,q.[') -

—sinf; ;. X (Yt.i.;'.k - J"g-f)‘

(14)

Ym.f.j-k =Va: T sin;y, X (Xf‘-f-f'-'[" N x'q'{) B (15)
—c086,; X (Viy 1k — Var)-

voii=123;j=123;k=1234.

-S6 du (rx,ij ko Ty,ij k) cua toa do cac tam gidc
do duoc so voi mo hinh toan hoc da xoay la:

Teijk = Xijk — X?T:.z’.j’.kl

(16)
Pyiik = Yijk — Ym.t’.}'.k'
- Tong binh phuong ciia phan du la:
Ty = Y E?:l Ei:l(’f.r.j.k + Tﬁr’.j.kj' (17)
- D6 1éch chuén kiém dinh toa do x, y la:
(—
_, R
sxy—i\} — (18)

trong do: t la s6 bac tu do.

3. Thye nghi¢m kiém dinh toa d§ do bing
may toan dac dién ti

3.1. Thwe nghiém bé tri bii kiém dinh toa dp

Bii kiém dinh toa do dugc b tri tai Khu d6
thi Resco - C6 Nhué 2 - Bic Tir Liém - Ha Noi.
Ba muyc tiéu (guong) (T1, T2, T3) dugc dat ¢ cac
gbc cua tam giac (Hinh 3).

Cac muc tiéu duoc ¢ dinh chic chan trén
mat dat. Khoang cach muc tiéu T1 dén T2 1a
92,7m, tir T2 dén T3 1a 66,5m, tir T1 dén T3 la
71m. Chiéu cao cua cac diém khac nhau. Ba
tram may toan dac (S1, S2, S3) dugc dét trén cac
canh cia tam giac, cach mdi diém muc tiéu
khoang 5 m dén 10 m. Khi bd tri, khoang cach
giita cac diém duogc do so bo bang may toan dac
dién tu. Khi tinh toan, khoang cach gitra cac
guong duogc tinh tir toa do do duoc.

S 66,5m

T2

® 13

D s3

71,0m

T1

Hinh 3: Bai kiém dinh toa do thwc nghiém
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3.2. Két qua do kiém dinh toa dj

Do thyc nghiém kiém dinh toa do dugc thuc
hién ngay 23/12/2020, trong diéu kién thoi tiét
ram mat, nhiét do 1a 20°C, ap suat 1a 1012 mbar,
may kiém dinh 1a may Sokkia SET 520K, s6
may 173918. BJ chinh xac do goc la 5", do
chinh xac do canh 1a 2 + 2ppm.D.

Khi do tai diém S1, dinh huéng vé diém T2,
lay toa do diém S1 (x = 100,000 m, y = 200,000
m). Khi do tai diém S2, dinh huéng vé diém T1,
lay toa do diém S1 (x = 200,000 m, y = 300,000
m). Khi do tai diém S3, dinh huéng vé diém T1,
lay toa do diém S1 (x = 300,000 m, y = 400,000
m). Két qua do duoc trinh bay trong Bang 2.

3.3. Két qua tinh todn kiém dinh toa dp

+) Tinh khoang cach gitta cac guong theo toa
do do duoc:

Khoang céch gitta cac guong dugc tinh theo
cong thuc (1), (2) va (3). Khoang céach trung
binh duoc tinh theo cong thic (4). Két qua tinh
toan duogc trinh bay trong Bang 3.

Bdng 3: Két qua tinh khodng cdch
gitta cdac guong

trong mo hinh toan duoc tinh theo cong thirc (5),
(6). Toa d6 trong tam G cua md hinh dugc tinh
theo cong thirc (7). Két qua dugc trinh bay trén
Bang 4.

Bang 4: Toa dé trong mé hinh todan hoc

Diém Xim) Yim)
M1 0.0000 0.0000
M2 92,7427 0,0000
M3 49.6755 50.7546
G 474727 16,9182

STT Lizfm) | lazfm) 115 (m)
1 92,7420 | 66,5659 | 71,0189
2 92,7410 | 66,5046 | 71,0188
3 92,7420 | 66,5646 | 71,0188
4 02,7420 | 66,5638 | 71,0188
5 92,7426 | 66,5640 | 71,0202
0 92,7425 | 66,5638 | 71.0201
7 92,7424 | 66,5638 | 71,0208
8 92,7425 | 66,5644 | 71.0187
9 02,7449 | 66,5643 | 71.0180
10 92,7434 | 66,5042 | 71,0180
11 92,7448 | 66,5642 | 71,0180
12 92,7420 | 66,5644 | 71,0180

TB (L) | 92,7427 | 66,5643 | 71,0190

+) Tinh toa d6 cia mé hinh toan hoc ctia tam
gidc M; M, M3 va toa do trong tdm mo hinh G:

Toa do cua cac dinh tam gidc M; M, M;

+) Tinh toa d§ trong tdm cua tam giac thu
duoc tai moi tram may:

Tu toa do do duoc cua céac tram may, toa do
trong tam cua tam gidc dugc tinh theo cong thire
(8). Két qua nhu sau:

Toa d6 trong tdm g tai tram may 1:

x=141,1013 m; y =216,9182 m.
Toa do trong tam g tai tram may 2:

x =239,0547 m; y = 286,3568 m.
Toa do trong tam g tai tram may 3:

x =319,7118 m; y = 422,0400 m.

+) B9 Iéch toa do trong tAm gitta mo hinh tam
giac va toa do do dugc tinh theo cong thirc (9).
Két qua dugc trinh bay trong Bang 5.

Bang 5: D¢ léch toa do trong tam

Tram may Ax (m) Ay (m)
1 03,6285 200.0000
2 191,5819 269,4385
3 272.2391 4051218

+) Hiéu chinh toa d6 dé trung khop trong tam
ctia md hinh toan hoc lén trong tdm cua tam giac
do theo cong thirc (10). Két qua dugce trinh bay
trong Bang 6.

+) Tinh toa d¢ sau khi xoay theo cong thiic
(14) va (15). Két qua duogc trinh bay trong Bang
7.

+) Tinh sb du (ry,ijo Tyijk) cua toa do cac
tam giac do dugc so voi mo hinh toan hoc da

22 TAP CHi KHOA HOC PO DAC VA BAN DO SO 47-3/2021



Nghién citu

Badng 2: Két qua do thyc nghiém kiém dinh toa do

xoay theo cong thuc (16
bay trong Bang 8.

ét qua duoc trinh

+) Tong binh phwong cta phan du la:

Iy = X 2?21 Eizi(r\%i.j.k + Tﬁ.f.j.k) =0.0000315

+) Tinh d6 1éch chuén kiém dinh toa do x, y:

2 [ & (2 . i
||23'fy _ ||Z?=l z?:lzkﬂ-(rxl’jk_';z'fjk,]

SXY:\ t N t

Nhu vay, may c6 do léch chuan kiém dinh toa

do la: £ 0,0008 m.

=+ 0.0008 m

4. Két luan

Bai bao di trinh bay quy trinh kiém dinh toa
d6 do bang may toan dac dién tir v6i day du cac
ndi dung tir bd tri bai kiém dinh dén trinh ty do
dac va trinh tu tinh toan. Phuong phap nay phu

NEEHEEEE

1 1 03.629 200,000

2 2 1 T 186,371 200,000

3 3 143,303 250,756

4 1 03,629 200,000

5 1 2 2 P 186,370 199,099

6 3 143,304 250,755

10 1 03,629 200,000

11 2 4 P 186.371 200,001

12 3 143,304 250,755

13 1 287,570 300,000

14 2 2 1 T 195.043 306.320

15 3 234,550 252,748

34 1 365.034 400,000

35 3 2 4 P 300.087 466.204

36 3 204,016 399.917

Badng 6: Toa do sau khi hiéu chinh
Tram may | B do Guong 1 Gurong 2 Guong 3

i k Xiisk Yiig Xiiok Yiiok Xiidk Yiizk
1 1 93.6285 | 200,0000 | 186,3712 | 200,0000 | 143.3041| 250.7546
1 2 93.6285 | 200,0000 | 186,3712 | 200,0000 | 143,3041 | 250.7546
1 3 93.6285 | 200,0000 | 186,3712 | 200,0000 | 143.3041 | 250.7546
1 4 93.6285 | 200,0000 | 186,3712 | 200,0000 | 143,3041 | 250.7546
2 1 191,5819 | 269,4385 | 284,3246 | 2694385 | 241,2575| 320.1932
2 2 101,5819 | 269,4385 | 284,3246 | 2694385 | 241,2575| 320.1932
2 3 191,5819 | 269,4385 | 284,3246 | 2694385 | 241,2575| 320.1932
2 4 191,5819 | 269,4385 | 284,3246 | 2694385 | 241,2575| 320.1932
3 1 272,2391 | 405,1218 | 364,9818 | 405,1218 | 321.9146 | 455.8764
3 2 272,2391 | 405,1218 | 364,9818 | 405,1218 | 321.9146 | 455.8764
3 3 272,2391 | 405,1218 | 364,9818 | 405,1218 | 321.9146| 455.8764
3 4 272,2391 | 405,1218 | 364,9818 | 405,1218 | 321.9146| 455.8764

). K

hop voi tiéu chuan quoc te.

Quy trinh kiém dinh toa d6 do bang may toan
dac dién tor d3 duoc tién hanh thuc nghiém tai
Viét Nam d6i v6i may Sokkia SET 520K, s6
may 173918. Két qua tinh toan kiém dinh cho
théy may c6 do léch chuén kiém dinh toa do 1a

+0,8 mm.OQ
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Bang 7: Toa do sau khi xoay

Tram may | Bé do Gurong 1 Guong 2 Guong 3

i k Kmitk | Ymilk Kmilk Ymidk Xuwisk Ymisk

1 1 03,6286 | 199.9996 | 186.3713| 200.0003 | 1433038 | 250.7546
1 2 03.6284 | 200.0004| 186.3710| 199.9995| 1433044 | 250.7546
1 3 03,6282 | 200.0009 | 1863709 | 199.9991| 1433047 | 250.7545
1 4 03,6287 | 199.9995| 186.3713 | 200.0004 | 143.3038 | 250.7546
2 1 287.5700| 300.0002 | 195.0430| 3063209 | 234.5510| 252.7491
2 2 2875698 | 300.0013 | 195.0426| 306.3200| 234.5517| 252.7490
2 3 287.5696 | 300.0017 | 195.0424| 306.3196| 2345519 | 252.7490
2 4 287.5698 | 300.0011 195.0426 | 3063201 | 234.5516 | 252.7490
3 1 365,0337| 399.9988 | 300.0870| 466.2040| 2940148 | 399.9172
3 2 3650344 | 400.0002 | 300.0857| 466.2034 | 294.0155| 399.9164
3 3 3650344 | 400.0001 | 300.0857| 466.2034| 294.0155| 399.9164
3 4 3650340 | 399.9995 | 300.0863 | 466.2037| 2940151 | 399.9168

Bdng 8: Két qua tinh sé dur
Tram may | Bé do Guong 1 Guong 2 Guong 3

i k teitk(m) | reitk(m) | ook (m) | oreiok(m) | reisk (m) | rvizk (m)
1 1 0,0004 0,0004 -0,0003 -0.0003 | -0.0008 0.0014
1 2 0,0006 -0,0004 -0.0010 -0.0005 | -0.0004 0.0004
1 3 0,0008 -0,0009 0.0001 -0.0011 0.0003 | -0.0005
1 4 0,0003 0,0005 -0,0003 0.0006 0.0002 0.0004
2 1 0,0000 -0,0002 0,0000 -0.0009 | -0.0010| -0.0011
2 2 0,0002 0,0007 0,0004 0.0000| -0.,0007 0.0000
2 3 0,0004 0,0013 0.0006 0.0004 | -0.0009 0.0000
2 4 0,0002 -0,0001 0,0004 -0.0001 0.0004 0.0000
3 1 0,0003 -0,0018 -0.0010 0.0000 0.0012] -0.0002
3 2 -0,0004 -0,0002 -0.0007 0.0006 0.0005 0.0006
3 3 -0,0004 -0,0011 -0.0017 0.0006 0.0005 0.0006
3 4 0,0000 0,0005 0.0007 0.0003 0.0009 0.0002
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Summary

Test procedure of the coordinates measured by the electronic total station

Bui Dang Quang, Department of Survey, Mapping and Geographic Information Vietnam

Nguyen Van Sang, Hanoi University of Mining and Geology

Nguyen Thi Thanh Huong, Vietnam Institute of Geodesy and Cartography

Before each project or periodically the electronic total station must be test to assess whether it
responses the requirements of the project. One of the measurements of the total station is the coor-
dinates. In Vietnam, there is no research work on test procedure of these measurement results. This
paper presents the test procedure of the coordinates measured by the electronic total station. The test
procedure is researched in detail from the configuration of the test field, the measurement and the
calculation steps. This test procedure is in accordance with international standards. The test coordi-
nates were performed with the Sokkia SET 520K electronic total station. The experimental results
show that the experimental standard deviation of coordinates reaches + 0.8 mm.O
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(Tiép theo trang 17)
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Summary

Solution for correcting elevation and coordinate measured by GNSS/CORS Technology
when combined with traditional measurement method in large scale mapping.

Hoang Thi Thuy, Hanoi University of Mining and Geology, Vietnam

In large-scale mapping, method of using electronic total stations (TS) can provide the most reli-
able results, especially in residential areas and vegetated areas. Meanwhile, GNSS/CORS technolo-
gy has advantage of achieving fast results and it is very efficient in a well-ventilated area. In order
to take advantage of these two methods, we propose the application of the coordinate and elevation
adjustment problem to calibrate the map established by using GNSS/CORS technology on the map
established by TS by using ground control points or clear feature points. In case of using
GNSS/CORS for mapping, it is necessary to use TS to measure obscured points, these points can be
measured in the assumed coordinate system, then use TS to measure some clear feature points which
was determined by GNSS/CORS, these can be used as key points to match the area measured by TS
to the area measured by GNSS/CORS. The result of the study is a programming module which can
automatically correct the coordinate and elevation of the measured points when applying the com-
bination of GNSS/CORS and TS for mapping. The experimental results showed that the proposed
method can be applied for establishing topographic and cadastral maps from data derived by inte-
grating GNSS/CORS and TS.O
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