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Cong nghé RTK
Cong nghé GPS
bo chinh xac

toan dac dién ti.

Néi dung nghién ctru bao gém khdo sdt dj chinh xdc do chi tiét thanh Idp
ban do s6'ty 1é 16m bdang céng nghé RTK thong qua két qud thuc nghiém. Két
hop céng nghé do RTK va mdy toan dac dién ti trong thanh Idp bdn do sé.
Xay dung modul chwong trinh chuyén déi tri do ciia mdy toan dac dién tir
vé cting hé théng toa do GPS khi do vé chi tiét bd sung bdng mdy toan dac
dién twe tir hé toa do gid dinh khi str dung mot sé diém do song tring. Két quad
nghién ctru cho thdy, tinh hiéu qud va ddm bdo yéu cdu do chinh xdc khi do
vé bdn do s6 ty 1 lon khi sir dung cong nghé RTK va do b6 sung bang mdy
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1. M¢é dau

Cong nghé GPS (Global Positioning System) da
dwoc phat trién rong khap trong cac nganh, dic biét
trong cong tac trac dia. Viéc nghién ctru tng dung
cong nghé GPS thanh 14p ban do s6 ty 1& 16m dem lai
hiéu qua cao. Phwong phap do RTK (real time
kinematic) c6 nhiéu wu diém trong cong tac do vé
thanh 14p ban do s6. Cong tac xay dung lwdi khéng
ché duoc gidm dang ké. Viéc do chi tiét khong doi
héi sy thong hwdng gitra diém khong ché véi diém
chi tiét nhw phwong phap do vé truyén théng bang
mady toan dac dién tr. Thoi gian do chi tiét va s
nhén cong it hon. Theo mét s6 nghién ctru cho thiy
khi st dung phwong phap RTK trong do vé ban do
ty 18 16m c6 thé giam 50%-60% chi phi nhan luc,
gidm t&i 50% gia thanh cong trinh. Trong ndi dung

*Tdc gid lién hé
E-mail: hoangthuy200177 @gmail.com

nghién ctu nay, chiing t6i tién hanh khao sat do
chinh x4c do xac dinh toa do cac diém chi tiét khi
thanh 1ap ban do s6 ty 1 16m bang cong nghé RTK.
Van dé két hop cong nghé do RTK véi do bb sung
cac diém chi tiét bang may toan dac dién ti trong
thanh lap ban d6 so ty 1€ 16m.

2. Khao sat dé chinh xac do chi tiét bang cong
nghé RTK.

bé xem xét do chinh x4c do chi tiét bang cong
nghé RTK, chiing t6i thanh 14p lwéi khéng ché mat
bang 4 diém gdc va 9 diém xac dinh bang may toan
dac dién tir Trimble S6 va may Trimble R7 GNSS .
Do chinh x4c lwéi mdt bang do duogc sau binh sai
dat dwong chuyén cap 1 (Hinh.1).

Bang phwong phap do RTK, ti€én hanh do xac
dinh lai toa do cac diém khdng ché, tai mdi diém
dwoc do 10 lan bang may Trimble R7 GNSS. Nhuw
vy toa d6 cac di€ém khéng ché dwoc xem 1a tri thuc
so v6i diém do RTK. Ap dung phuwong phap



danh gia do chinh xac két qua do theo sai so thuc va
theo cong thirc Bessen khi do nhiéu lan mot dai
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Cac két qua néu trong Bang 1.

lwong tai tirng diém khdong ché va téng hop toan

Bdng 1. bdnh gid d¢ chinh xdc do RTK.

lwéi (Hoang Ngoc Ha va Trwong Quang Hiéu. 1999).

P Panh gia theo cdng thirc sai s6 thwe | Danh gia theo cong thirc Bessen
Tén diém Kiém tra

Mx(m) My (m) Md(m) My (m) My(m) Md(m)

GPS-A 0.01282 0.01947 | 0.02331 | 0.00084 | 0.00182 | 0.00200

GPS-B 0.03561 0.03435 [ 0.04948 | 0.00089 | 0.00356 | 0.00367

KV-2 0.03883 0.02465 [ 0.04599 | 0.00164 | 0.00167 | 0.00235

KV-8 0.02232 0.02046 [ 0.03028 | 0.00259 | 0.00485 | 0.00550

KV-9 0.00261 0.02656 [ 0.02669 | 0.00292 | 0.00329 | 0.00439

Tong hop toan lwdi 0.02467 0.02064 | 0.03217 | 0.00203 | 0.00354 | 0.00420

Bdng 2. Dé chinh xdc do RTK theo cong thikc tri do kép.
TT Toa d6 diém chi tiét (rtk) Hiéu toa do gitra hai phwong phap
X Y H dx dy dd dh

1 2330107.532 581618.369 6.210 | -0.135 0.077 0.155 -0.140
2 2330107.532 581618.369 6.210 | -0.133 0.077 0.154 -0.150
3 2330107.532 581618.372 6.210 | -0.135 0.080 0.157 -0.140
168 2330107.287 581637.208 6.210 | -0.124 0.039 0.130 -0.140
169 2330107.287 581637.208 6.210 | -0.130 0.046 0.138 -0.140
170 2330107.642 581657.425 6.230 | -0.142 0.070 0.158 -0.160
171 2330107.642 581657.425 6.230 | -0.116 0.060 0.131 -0.110
[dd]x [dd]y, [dd]xy, [dd]n 0.357 0.163 0.520 0.693
m=sqr([dd]/2n) 0.032 0.022 0.039 0.045

Hinh 1. So db lwdi khéng ché dwong chuyén cdp 1.
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Hinh 2. Modul chwong trinh.

DE kiém chirng do chinh xac két qua do RTK,
ching t6i bo tri do chi tiét thanh 1ap ban do6 so6 dia
hinh tai khu vuc cong vién Hoa Binh. Cac diém chi
tiét dwoc do hai IAn bang may toan dac dién tir va
cong nghé RTK. Bang cong thirc danh gia do chinh
xac ddy két qua tri do kép (Nguyén Trong San va
nnk, 2009) chiing t6i c6 duoc két qua & Bang 2.

3. Két hop cong nghé RTK véi may toan dac
dién tlir

Do dac diém cta cong nghé GPS, cac mdy thu
GPS can thong huwdng 1én bau troi bdo dam thu
dworc tin hiéu vé tinh véi s6 diém t6i thiéu. Vi vay,
cong nghé RTK khi do vé ban d6 khu vuec c6 dia vat
che khuit sé khong thwc hién dworc.

Déi véi khu vuee c6 ciy tan 16m, cac cong trinh
xdy dung.. che khuit, s6 lwong diém chi tiét do
duoc bang RTK chi dat 50-80%. do vy ching ta
phdi dung mdy toan dac dién t& do b6 sung cac
diém con lai. Thay cho viéc xay dung lwédi khong
ché do vé dé do bd sung cac diém chi tiét rai rac trén
toan bo khu vuec do, chiing t6i dé xuit thuc hién st
dung mdy toan dac dién tir do bo sung trong hé toa
do gia dinh. D€ tinh chuyén toa do cac diém do bd
sung vé cung hé toa do GPS, chiing ta sir dung mot
s0 diém chi tiét rd nét dong thoi xac dinh toa do va
dd cao bang cong nghé RTK va toan dac dién tir (goi
14 diém song trung). Xay dung modul chwong trinh
théng qua bai to4n bién ddi toa do trén mit phang

gom: phép bién doi Affine, Helmert, Bién déi da
thirc (Hoang Ngoc Ha. 2001), tuy theo s6 diém co
toa do song trung, modul chwong trinh ty ddng xac
dinh cac hé s6 bién déi va tinh chuyén toa do do
bang toan dac dién ti¥ tir hé toa d6 gia dinh vé cling
mot hé théng toa dd GPS. Modul chwong trinh va
ban d6 khu thuwc nghiém dwgc néu trong Hinh 2 va
Hinh 3. (Pinh Cong Hoa, 2011).

Qua trinh thyc nghiém nhw sau: Trén khu do,
danh diu va xac dinh toa do cac diém kiém tra theo
cong nghé RTK. Bang mdy toan dac dién ti, xac
dinh lai cac diém kiém tra trong hé toa do gia dinh.
Lwa chon mét s6 diém chi tiétlam diém song trung.
Chwong trinh tw dong lwa chon phép bién doi toa
do tuy theo s6 lwgng diém song trung, tinh cac
tham s6 chuyén doi, tinh chuyén cac diém do chi
tiét trong hé gia dinh vé hé toa do GPS. Tlr toa d6 do
bang cong nghé RTK va toa do tinh chuyén, chiing
ta danh gia d6 chinh xac toa d6 diém tinh chuyén
theo cong thirc tri do kép. Qua két qua tinh toan
thuwc nghiém cho thiy do chinh xac cac diém do
bang toan dac dién tir khi tinh vé hé GPS véi s6
diém song trung tir 3 dén 10 diém dat dwoc do
chinh x4c vi tri diém (mg) bang 2 cm dén 3 cm. Cac
két qua tinh todn dwoc mo ta dwdi day:

Truwong hop 1:

KET QUA XU LY CHUYEN DOI BAN DO GIUA
HAI HE THONG

FILE C:\..BANDO_61_GiaDinh.dwg den FILE
C:\..G\LT61_RTK_105_3.dwg
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Hinh 3. Khu vurc thyc nghiém.
2ST2 2329892.343 581956.923 6.480

A-TONG SO DIEM SONG TRUNG: 3 Diem 2330109.770 581556.041 6.480
B-TOA DO CAC DIEM SONG TRUNG 3ST3 2329847.353 582077.889 6.360
1ST12  2329880.039 581927.750 6.450 2330064.787 581677.013 6.310
2330109.103 581596.480 6.440 4 ST4 2329883.536 582156.025 6.360
2ST11  2329836.749 582068.981 6.380 2330100.928 581755.112 6.330
2330065.806 581737.725 6.250 5ST5 2330019.669 582016.094 6.910
3ST10  2329834.887 581897.853 6.340 2330237.117 581615.211 6.900
2330063.993 581566.563 6.310 6ST6 2330052.395 582047.493 8.110
C-HE SO TINH CHUYEN 2330269.851 581646.563 8.090
A = 1.000124145232 7ST7 2329969.342 582067.532 6.850
B = 0.000203361307 2330186.815 581666.617 6.830
C = 229.075666666652 C-HE SO TINH CHUYEN
D = -331.272000000036 Al = 217.451201275565
St dung phép bién d6i Helmert Bl = 0.999959126003
X2=A*X1-B*Y1+C Cl1 = 0.000231939590
Y2=A*Y1+B*X1+D D1 = 0.000000001323
D-HIEU CHENH DO CAO TRUNG BINH: E1 = -0.000002596938
6.390 - 6.333 =-0.057(m) Gl = 0.000007659419
Trudng hop 2: A2 = -400.893900251470
KET QUA XU LY CHUYEN DOI BAN DO GIUA B2 = -0.000155732102
HAI HE THONG c2 = 0.999600954931
FILE C:\..BANDO_61_GiaDinh.dwg den FILE D2 = 0.000000531650
C:\..G\LT61_RTK_105_3.dwg E2 = 0.000000124096
G2 = -0.000004094552
A-TONG SO DIEM SONG TRUNG: 7 Diem St dung phép bién déi da thirc bac 2
B-TOA DO CAC DIEM SONG TRUNG X2=A1+B1.X1+C1.Y1+D1.X1"2+E1*Y1"2+G1
1ST1 2329845.076 581882.819 6.570 *X1*Y1

2330062.542 581481.957 6.570
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Bdng 3. Bdng so sdnh két qud do bdang céng nghé RTK va mdy toan dac dién tit.

T Toa do diém kiém tra do Toa d6 diém kiém tra do d d ds
bang céng nghé RTK bang may Toan dac dién tir " Y

1 107.532 | 618.369 | 6.21 | 107.575 | 618.369 | 6.181 | -0.043 | 0.000 | 0.029
2 107.532 | 618.372 | 6.21 | 107.575 | 618.369 | 6.191 | -0.043 | 0.003 0.019
3 107.285 | 637.208 | 6.21 | 107.318 | 637.207 | 6.211 | -0.033 | 0.001 | -0.001
4 | 107.287 | 637.208 | 6.21 | 107.318 | 637.207 | 6.741 | -0.031 | 0.001 | -0.531
5 107.642 | 657.425 | 6.23 | 107.663 | 657.397 | 6.241 | -0.021 | 0.028 | -0.011
6 | 107.642 | 657426 | 6.24 | 107.663 | 657.397 | 6.791 | -0.021 | 0.029 | -0.551
7 | 105.622 | 678.199 | 6.24 | 105.656 | 678.196 | 6.231 | -0.034 | 0.003 0.009
8 | 105.622 | 678.198 | 6.24 | 105.656 | 678.196 | 6.911 | -0.034 | 0.002 | -0.671
9 104.247 | 699.337 | 6.24 | 104.275 | 699.331 | 6.251 | -0.028 | 0.006 | -0.011
10 | 104.247 | 699.339 | 6.25 | 104.275 | 699.331 | 6.331 | -0.028 | 0.008 | -0.081
25 | 103.271 | 719.188 | 6.30 | 103.292 | 719.165 | 8.091 | -0.021 | 0.023 | -1.791
26 | 103.272 | 719.189 | 6.30 | 103.292 | 719.165 | 6.341 -0.02 0.024 | -0.041
27 | 101.538 | 735.229 | 6.35 | 101.542 | 735.211 | 6.311 | -0.004 | 0.018 | 0.039
28 | 101.537 | 735.228 | 6.35 | 101.542 | 735.211 | 6.891 | -0.005 | 0.017 | -0.541
29 | 100924 | 755.109 | 6.32 | 100.932 | 755.115 | 6.831 | -0.008 | -0.006 | -0.511
30 | 100928 | 755.112 | 6.33 | 100.932 | 755.115 | 6.361 | -0.004 | -0.003 | -0.031

Y2=A2+B2.X1+C2.Y1+D2.X1"2+E2*Y12+G2

*X1*Y1

D-HIEU CHENH DO CAO TRUNG BINH:
6.806 - 6.787 = -0.019(m)
Toéng binh phwong cac gia tri dy, dy, ds, d:

d6i va tinh chuyén toa do do bang toan dac dién tir
ttr hé toa do gid dinh vé ciing mot hé théng toa do

GPS rat cd y nghia khoa hoc va thyec tién.

Tai liéu tham khao

0.0710.052 0.123 0.090
Sai s6 trung phwong toa do diém my, my, ms, my:
0.022 0.019 0.029 0.02

4.Kétluan

Trén co s& cac két qua nghién ciru va thuc
nghiém, chiing t6i thdy rang viéc img dung céng
nghé RTK két hop mdy toan dac dién tir do b6 sung
trong cong tac do dac thanh 1ap ban d6 s6 dia hinh,
dia chinh ty 1é 16n hoan toan dam bao d6 chinh xac
yéu cau theo quy dinh, dat hiéu qua kinh té cao.
Modul chwong trinh tw ddng xac dinh cac hé s6 bién

Hoang Ngoc Ha va Trwong Quang Hiéu, 1999. Co
S& todn hoc xir Iy s6 liéu trdc dia. Nha xuit ban
Giao thong van tai, Ha Noi.

Hoang Ngoc Ha, 2001. Tinh todn trdc dia va co s&
dir ligu. Nha xudt ban Giao thong vén tai, Ha
Noi.

Dinh Cong Hoa, 2011. Ldp trinh bai todn trdc dia
co s¢. Nha xuit ban Giao thong van tai, Ha Noi.

Nguyén Trong San, Pao Quang Hiéu va Pinh Cong
Hoa, 2009. Trdc dia co sé tdp 2. Nha xuit ban
Giao thong van tai, Ha Noi.
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ABSTRACT

Application of real time kinematics and total station for large scale
mapping
Thuy Thi Hoang 1, Hoa Cong Dinh 1

1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam.

This paper assesses accuracy of Real Time Kinematics (RTK) for large scale mapping and
presents a combination of RTK and a Total station (TS) for establishing topographic and cadastral
maps. A module was programmed to transfer TS-based coordinates in an assumed coordinate system
to desired coordinate system of the map through tie points, which have coordinate in both coordinate
systems. The results showed that the RTK with the aid of a TS, where RTK is not available, can be an
efficient tool for establising large scale map.





