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)(AG DINH KHOANG CACH T01 UU TI.I' TRAM CORS

-
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BEN TRAM DI ﬂl]NG KHI BO VE BAN DO BIA HINH

*a- w L€ LON BHNG cONG NGHE CORS/RTHK

1. ﬁguyén Iy do theo cong nghé CORS/RTK
Po dong xCr Iy tlre thoi RTK Ia mot ky thuét do

da duwoc: u=ng dung kha réng rai trong cong tac do .

dac thu thap:so heu thwe dia. D& do-theo cong
nghe CORS/RTK, pan phai thiét 1ap hé thong tram
CORS ca vé phan clrng va phan mém. Mot tram

CORS gdm cé cac bd phan phan ctrng gém co -

angten thu nhan-tin hiéu vé tinh GNSS (1), bd thu
'va giai ma, tln hiéu vé tinh GNSS (2), modem va
duwdng truyen Thternet (3) va may tinh chi (4), (hinh
H.1). May tinh cht (Server) dwoc cai dat bo phan
mém chuyén dung. Vé&i cong nghé tram CORS cua
hdng South gom co hai phan mém, doé Ia NRS-
Station (phuc vuy tinh toan so liéu, phan bd sb lidu
tram thu finh) va NRS-Server cung cap thong tin
sai phan cho diém do di dong, xwr ly sb lidu cha
mang luoi do dong RTK, déng th&i hiéu chinh cac
sO nguyen da tri cGa toan mang, thiét lap mo hinh
cai chinh (gdm cai chinh:sai sb tang ddi lwu, tang
dién ly, quy dao vé tinh).

Viéc do theo cong nghé tram CORS don
thLPo'ng dwoc thwe hién theo phwong thire do dong
XUr Iy tlrc thovi RTK [2]. Sir dung may thu GNSS
hai tan so két ndi duoc voi mang vien thong dé
truyén sb liéu thong qua phadn mém chuyén dung
cai dat trongfzso do dién i (fieldbook). Toa do cla

Itram déng duoc gu’l vé may chu theo dinh dang
dhuan div

liéu cta NMEA (National Marine
&Iectronlos Association- Hiép héi dién tr hang hai
dudc gia (My)) [5]. Tai may chd, phan mém NRS-

erver sé tinh toan va xac dinh s cai chinh cho
tram déng va xac dinh dwoc toa d6 chinh xac cho
tram dong va gl tré lai cho tram ddng Rover theo
dinh dang d@ liéu RTCM [6] va dwoc Iwu trir trong

_sb tay ctia tram ddng Rover.

~Toa dd cua tram dong Rover duwgc tinh theo
cong thire (1)
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YROVBFYROVer(t) +6y (1)
ZRover-ZRover(t) +62( )
Trong d6: Xrovers YRovers Zrover = CAC thanh phén toa
d6 ctia tram ddng Rover can xac dinh trong hé toa
do Cua tram CORS XRover( ) YRover( ) ZRover(t) Cac
thanh phan toa do dinh vj tuyét doi cua tram déng
rover & thoi diém t; 5x(t), Sy(t), 5z(t) la sd hiéu chinh
dugc xac dinh theo cong thirc (2):
3x(t)=Xcors - Xcors(t)
8Y(t)=Ycors - Ycors(t) } ’ (2)
8z(t)=Zcors - Zcors(t):
Trong do: Xcors, Ycors, Zcors - Cac thanh phan toa
do da biét cia tram CORS; Xcors(t), Ycors(t),
ZCORS(P) Cac thanh phan toa dd dinh vi tuyét ddi
clia tram CORS & thoi diém t.

XRover:XRover(t) +5X(t) }
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Hé thong tram tham chiéu hoat déng lién tuc
(CORS)

H.1. Cac thanh phén va nguyén ly do
theo cong nghé CORS/RTK
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Tg_)a do cha tram dong Rover sé dugc stir dung
dé thanh Iap ban do.

2. Phwong phap nghién ciru

Khi do theo phwong thirc do dong xtr ly tirc théi
RTK vé&i viéc str dung tram CORS don thi dd chinh
xac clia tram ddong Rover gidm dan theo khodng
cach [3], nghia la khi khoang cach tir tram CORS
dén tram dong Rover téng Ién thi sai sb vi tri diém
clia né I&n 1&n. Diéu nay gay khé khan cho nguoi
lam cong tac do dac la khong biét do dén khoang
cach nao thi ddm béo y&u cau do chinh xac cho
tirng ty 18 ban d6 can thanh lap. D& tra 1o dwoc
cau hdi nay, mot phwong phap dwoc st dung dé
nghién .ctvu 1a so sanh dd chénh léch vé toa d6 mat
bang va dé cao khi do bang céng nghé CORS/RTK
voi cac diém trong mang Iwéi lwdi kiém dinh da
dugc xac dinh toa d6. Mang Iwdi kiém dinh dwoc
thanh 1&p bang cong nghé GPS, cac diém clia mang
lwéi kiém dinh dwgc thiét ké sao cho cach xa dan
tram CORS va dugc do dac bang cac may thu co o[o]
chinh xac cao va binh sai bang phan phan chuyén
dung TBC 3.5. Sau khi ¢6 mang lwéi kiém dinh, st
dung may thu do bang cdng nghé CORS/RTK dé
xac dinh lai toa dd cho cac diém clia mang lwéi kiém
dinh. Dua vao gi4 tri sai léch vé toa dé clia cac diém
va khodng cach t¥ no dén tram CORS, tién hanh
xay dung phwong trinh hoi quy biéu thi méi quan hé
gitra khoadng cach (ham sb) va sai s6 vj tri diém
(bién sb). Dwa theo quy pham thanh 1ap ban @b vé

sai s6 vj tri diém sé xac dinh dugc khoang cach. t6i -

da tr tram CORS dén tram dong Rover. :
Dé co sb lidu nghién clru, hai mang Iwéi kiém

dinh da dwoc thanh lap bang cong nghé GPS,

dugc binh sai bdng phdn mém Trimble Business

CONG NGHIEP MO. SO 2 - 2019

Center 3.5 (TBC). | »

Mang lwéi kiém dinh ther nhat dwoc thanh lap-

gdm c6 12 diém, trong d6 co hai diém gbc la
104548, 116437 va 10 diém mai tr KH-1 dén KH-
10. Mang lw&i nay kéo dai tir cAu Thang Long theo
truc dwéng Pham Van Dong-Pham Hung dén dai 19
Théng Long. So dd mang lwdi dwoc thé hién nh
(hinh H.2.a). Mang Iwé6i dwoc do bang 04 may thy
vé tinh Trimble R3 cda hang TRIMBL
NAVIGATION véi 5 ca do, thei gian mdi ca do laf
1,5 git. Két qua binh sai mang lwéi ngy dwoc bién
tap gdm 7 Bang theo quy dinh hién hanh. Toa do
mat bang va do cao clia cac diém trong mang lwos
sau khi binh sai dwoc thé hién & (Bang 1). .

Mang Iwdi kiém dinh tht hai dwoc xay dung bao
gdm 14 diém trong d6 co 3 diém gbc va 11 diém
mai bd tri doc tuyén dudng sit trén cao ddan ha
ngam nam-trén dia ban Quan Hoan Kiém, Ba Dinh
va DBéng Da, Thanh phé Ha Nai va 3 diém gbc (hinh
H.2.b). Mang luéi dwoc do bang 05 may thu vé tinh
Trimble R2 va Trimble R8 cla hang TRIMBLE
NAVIGATION v¢i-4 ca do, thdi gian méi ca do 1a 2
git’. Két qua.binh sai mang lwéi nay duoc bién tap
gébm 7 Bang theo quy dinh hién hanh. Toa do mat
bang va do cao clia cac diém trong mang lwéi sau
khi binh sai dwoc thé hién & (Bang 2).

Dé xac dinh sai s vé toa do, céc diém cla
mang lwéi‘kiém dinh s& duoc tién hanh do theo

cong nghé CORS/RTK. Tram CORS don dugc s
. dung mang s hiéu CORS-N001 lap dat & trong

dai hoc Mo6-Dia chéat. Tram dong ‘Rover dugc st
dung dé do 1a loai ‘may hai tan:GNSS RTK S82
cta hang SOUTH. Pay la dong may thu dwoc

nhiéu hé théng vé tinh.nhw GPS,'GLONASS,* { -

BEIDOU v&i 220 kénh. . = ¢ .
= ‘.__ b) ' E :

DNAGRAM OF MEASUREMENT CLAZS 10PS NETADRE. -
BC0LND0GRECAP |
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Bang 1. Toa dé céc diém sau binh sai ciia mang lu6i kiém dinh thir nhét (1.a)

Ne Tén diém X (m) Y (m) Mp (m) h (m) M (m)
1 104548 2332590.893 581018.697 - 7.977 -
27 | =116437 2321949.130 579987.381 - 6.731 =
3 KH-1 2331078.161 580952.520 0.003 7.242 0.008
4 . KH-10 '2323870.602 579504.400 0.004 6.654 0.008
5..] @ KH-2 2333147.615 /| 582109.681 0.004 15.608 0.007
6 | + KH-3 2330112.400 581855.510 0.003 6.567 0.009
7 © KH-4 2328976440 580430.385 0.004 5.955 0.010
8 ~ KH-5.- 2327466.300 582693.099 0.004 6.144 0.013
9 +KH-6 2326970.116 580887.986 0.004 6.744 0.014
10 KH-7 2326251.236 582094.451 0.004 6.615 0.014
11 - KH-8 2324291.465 581377.192 0.004 6.002 0.010
123 |- KH-9 2323643.828 581962.164 0.007 6.089 0.018
Bang 2.".]_'_Tpa do cac diém sau-binh sai cia-mang luGi kiém dinh thir hai (1b)
Ne | Ten diém X (m) Y.(m) Mp (m) h (m) M, (m)
e 104548 2332575.631 503252.747 5 8.062 0.033
2 GPS04! 2328586.722 499916.361 - 7.099 0.038
L 3 GPS12 2326674.434 507947.038 - 7.750 -
4 HG.01 2326424.048 506229.415 0.009 7.683 0.032
5 HG.02: -2326493.128 506434.784 0.006 5.942 0.026
6 "HG.03 2326530.134" 506869.428 0.004 7.542 0.015
7 HG.04 2326630.892 507391.991 0.004 6.959 0.014
8 HG.05 2326382.149 507997.215 0.004 7.492 0.014
9 HG.06 2326305.486 508476.234 0.004 6.718 0.012
10 HG.07 2326155.412 508839.484 0.006 6.276 0.016
11 HG.08 2326010.757 509131.586. 0.006 7.029 0.015
12 HG.09 2325991.036 509484.260 0.005 6.280 0.016
13 HG.10 2325635.681 509995.145 0.009 6.351 0.031
14 | . HG.11  2325544.052 510301.637 0.010 7.007 0.035

V& dd chinh xac khi do RTK dat dwoc v& mét Bang 3. Toa d6 céc diém trong mang Iw6i kiém

»

bang 1a +1 cm+1 ppm va vé dd cao la £1.5 cm +1

dinh thir nhét do bdng céng nghé CORS/RTK

ppm [7].. Tram dong Rover dwgc dat vao cac dlem =

cia mang lwdi kiém dinh sau khi da dwoc két ndi || Ne Tén X (m) Y (m) h (m)

dén tram CORS theo glao thiec TCP/IP thong qua diem

dia chi IP va. cong két n6i. Doi véi tram CORS cla 1| KH-1 | 2331078.157 | 580952.526 | 7.157

South dia chi IP la: 118.70.171.179 va cbng két 5 | KR4 | 2328976.432 | 580430.376 | 6.389

‘ﬂOl la: 6061. Toa dd cac diém cda hai mang lw&i

Igem dinh do bing cdng nghé CORS/RTK dugc 3 | KH-3 | 2330112.410 | 581855.524 | 6.540

tléle hién & Bang 3 va 4. 4 | KH-6 | 2326970.095 | 580888.008 | 6.702
3_ Két qua va thao |ugn 5| KH-2 | 2333147.635 | 582109.702 15.085
Trén co s& toa 66 cia cac didm trong hai 6 | KH-5 | 2327466.278 | 582693.076 | 6.177

mang lwéi kiém dinh & Bang 1, Bang 2 va toa do | 7 | KH-7 | 2326251.207 | 582094.480 | 6.638

ctia cac diém do bang cong nghé CORS/RTK & | 8 | KH-8 | 2324291.425 | 581377.235 | 5.988

"Bang 3 va Bang 4, xac dinh dwgc do sai sb vé toa 9 | KH-10 | 2323870560 | 579504.356 | 6.895

dé mét bang va do cao ctia cac diém nhw thé hién

&'Bang 5. 10| KH-9 | 2323643.786 | 581962.212 | 6.082
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Tir s0 ligu tinh toan & Bang 5, xay dwng biéu dd
sai §6 mat bang va dd cao cla cac diém do bang
cong nghé CORS/RTK thé hién & hinh H.3. Nhin
vao biéu dd & hinh H.3, nhan thay rang, sai s vj tri
mat béng va dé cao cla cac diém sé tang dan 1én
khi khoang céach tir tram CORS dén cac tram dong
Rover tang I&n.

Nhw vay c6 thé nhan théy rlng gitra sai s vj tri
diém do bang céng nghé CORS/RTK va khoang
cach tir tram CORS dén cac tram ddéng Rover co
méi quan hé véi nhau. Méi quan hé nay dwoc cong
bd & cac cong trinh [1], [3], dwa vao s liéu tinh
toan & (Bang 5) vé sai s6 vi tri mat bang cac diém
va khoang céach tr tram CORS dén cac tram dong
Rover xay dwng dwoc biéu dé méi quan hé gira sai
sb vi tri mat bang va khoang cach dwoc biéu dién
& hinh H.4

Bang 4. Toa d¢ cac diém tfong mang Iwoi kiém
dinh thir hai do bang céng nghé CORS/RTK

Tén diém

&

X (m)

Y (m)

h (m)

GPS.02

2326523.448

584229.255

5.876

GPS.03

2326562.484

584663.720

7.530

GPS.04

2326665.690

585185.799

6.79Q

GPS08

2324291.465

581377.192.

5.945

GPS09

2323870.602

579504.400.

6.943

GPS12

2326711.839

585740.634

7.734

GPS.05

2326419.797

585792.183

7.475

GPS.06

2326345.378

586271.553

6.725

O |ND || W IN|—

GPS.07

2326197.011

586635.499

6.214.)

GPS.08

2326053.738

586928.283

6.881

GPS.09

2326035.671

587281.048

6.242

GPS.10

2325682.706

587793.605

6.424

13| GPS.11

2325592.536

588100.502

7.142

Béng 5. Sai sb vé mét bang va dé cao khi do bdng cong nghé CORS/RTK °

biém

Toa d6 gbc (m)

Toa dd do bang CORS/RTK (m)

Sai léch toa dé (m)

Xpase

YBASE

hease

Xgr

YRk

hrTk

()4

aY

Sh

Mp
(m)

Khoang
cach
(km)

KH1

2331078.161

580952.520

7.151

2331078.157

580952.526

7167

-0.004

0.006

0.016

0.007

1.01

KH4

2328976.440

580430.385

6.407

2328976.432

580430.376

6.379

-0.008

-0.009

-0.028

0.012

1.30

KH3

2330112.400

581855.510

6.559

2330112410

581855.524

6.525

0.010

0.014

-0.034

0.017

1.51

KHE

2326970.116

580887.986

6.728

2326970.099

580888.008

6.680

-0.017

0.022

-0.048

0.028

3.35

KH2

2333147.615

582109.681

15.062

2333147.635

582109.702

15.122

0.020 |

0.021

0.060:

0.029

3.37

KH5

2327466.300

582693.099

6.148

2327466.278

582693.076

6.224

-0.022

-0.023

0:076

0.032

- 3.66

KH7

2326251.236

582094.451

6.604

2326251.207

582094.480

6.688

-0.029

0.029

0.084

0.041

4.38

KH9

2326453.400

584024.231

7.486

2326453.438

584024.258

7.401

0.038

0.027

-0.085

0.047

530

GPS02

2326523.448

584229.255

5.876

2326523.415

584229.285

'5.785

-0.033

0.030

8091

0.045|

5.39

GPS03

2326562.484

584663.720

7.530

2326562.442

584663.689

635

-0.042

-0.031

0.105°

0.052

5.69

GPS04

2326665.690

585185.799

6.790

2326665.655

585185.845

6.805

-0.035

0:046

0115

0.058

6.03

GPS08

2324291.465

581377.192

5.945

2324291.425

581377.235

6.061

-0.040

0.043

0.116"

0.059

6.07

GPS09

2323870.602

579504.400

6.943

2323870.560

579504.356

6.825

0.042

-0.044

-0.118

0.061

6.46

GPS12

2326711.839

585740.634

7.734

2326711.890

585740.674

7.858

0.051

0.040

0.124

0.065.

'B.56

GPS05

2326419.797

585792.183

7475

2326419.746

585792.135

. 7.605

-0.051

-0.048

0.130

0.070

6.67

GPS06

2326345.378

586271.553

6.725

2326345.321

586271.598

6.865

-0.057

0.045

0.140

0.073

741

GPS07

2326197.011

586635.499

6.214

2326197.061

586635.439

6.361

0.050

-0.060

0.147

0:078

7.49

GPS08

2326053.738

586928.283

6.881

2326053.675

586928.226

6.728

-0.063

-0.057

-0.153

0.085.

7.81

GPS09

2326035.671

587281.048

6.242

2326035.745

587281.099

6.397,

0.074

0.051

0.156

0.090

8.12

GPS10

2325682.706

587793.605

6.424

2325682.786

587793.548

6.587

0.080

-0.057

0.163

0.098

8.74

GPS11

2325592.536

588100.502

7.142

2325592.452

588100.572

7.318

-0.084

0.070

0.176

0.109

905

Véi

méi quan

hé nay xay dwng dugc

'Hé sé twong quan R?=0.9646

phuong trinh héi quy biéu dién méi quan hé
gitva sai s6 vi tri mat bang (blen phu thuéc) va
khoang céch tir tram CORS dén cac tram déng
Rover (bién déc 1ap), phuong trinh hdi quy ¢
dang nhuw sau:
Mp=(0,0117.D-0,009). (3)

m CONG NGHIEP MO. SO 2 - 2019

Trong do: Mp - Sai s6 vi tri mat bang, m; D - Khéang
cach tlr tram CORS dén tram dong Rover, km.

Twong tw nhw don v&i sai s0 vj tri méat bang, méi
quan hé gitra sai s6 d6 cao véi khoang cach tir
tram CORS dén cac tram doéng Rover dwoc thé
hién & hinh H.5.
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Tén diém ﬁg

"H.3. Bfeu db biéu thj sai sé mat bdng va dé cao do theo céng nghé CORS/RTK

e Gia trj thye té

——Budng hdi quy

10.00

« Gia tri thuc té

——DBuwérng hdi quy

0.120 - : ‘
/ _ 2 -
‘ 0.100 y= 222011;;{;4(;009 .
- E.0080 el Pl
i 0, 060 /
. 'u“; 0.040 1- B 5
0.020 y/
O 5 OO 0 .y T T T T
0.00 2.00 4.00 6.00 8.00
' Khoang cach (km)
- H.4. Méi quan hé giira sai sé vj tri mét béng va khoéng céch
0.200 '
y = 0.0194x - 0.0032
__0.150 2 R?=0.9307
E e
“© 0.100 -
w % =
‘© /
? 0.050 =
/
0.000 T T T T
0.00 4.00 6.00 8.00

2,00

10.00

Khoang cach (km)
H.5. Mdi quan hé giira sai sé dé cao va khoéng céch

. V6i mbi | quan hé nay xay dwng dwoc phuong trinh
~ hoi quy biéu dién méi quan hé gitra sai s6 dd cao

(bién phu thugc) va khodng cach tir tram CORS dén

céc tram dong Rover (bién doc lap) cé dang nhuw sau:

"3 My 0,0194D - 0,0032 (4)

% Hé sb twong quan R2 =0.9307

'I‘gong dé: My - Sai s6 vé dd cao, m; D - Khoang

céch tr tram CORS dén tram déng Rover, km.

Dwa vao cac phwong trinh hdi quy (1) va (2) sé
xac dinh dwgc khoang cach Ion nhat tir tram
CORS dén tram dong Rover khi &p dung céng
nghé do CORS/RTK dé dam bao dd chinh xac khi
'thanh lap ban dd dia hinh ty 1& I&n (Bang 5).

(Me]+0. 009)

5
0,0117 ®)

: DPMax -

Trong d6: Dyax - Khodng cach I&n nhéat tr tram
CORS dén tram dong rover; [Mp] - Sai s6 vi tri diém
chi tiét khi do bang cong nghé CORS/RTK .

Sai sb trj tri diém chi tiét cho phép Ién nhéat cho
phép dugc tinh bang cong thirc:

[Mp]=0,15X M, mm. (6)

Trong dé: M - MAu s6 ty 1& ban db can thanh Iap.

Dwa vao cac cong thirc (5) va (6), xac dinh |
dwoc khoang cach Ién nhét tr tram CORS dén |
tram dong Rover khi do bang céng nghé 1
CORS/RTK (Bang 5). ;

Nhw vay, khi do dac thu thap sbé liéu thuc dia dé \
phuc vy thanh 1ap ban db, tuy ting ty 1&é ma do-dén |
khoang cach nhéat dinh d& dam bao yéu ciu do
chinh xac.

\
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Bang 5. Khoang cach Ién nhat tir tram CORS dén tram doéng Rover cho tung ty I§ bén do

Ty 1& ban dé 1:200 1:500 1:1000 1:2000 1:5000
Sai s vi tri di&m cho phép (m) 0.03 0.08 0.15 0.30 075
Khodng céch do Ién nhat (km) 3.4 7.3 13 7 26.6 56.4

5. Két luan

D3 chinh x4c clia tram déng rover khi do bang
cong nghé CORS/RTK phu thudc vao khoang cach
do. Khi khoang cach tr tram dong Rover dén tram
CORS ting lén thi sai sb vi tri mat bang va dd cao
cla tram dong Rover cling tang Ién.

Hai mang lwéi dwoc str dung dé nghién ciru da
dugc thanh lap va xac dinh toa dd bang hai
phwong phap la do tinh (GPS) va do déng (RTK).
Dwa trén sai sb vi tri diém trong hai mang i
kiém dinh va khoang cach do xac dinh duwogc méi
quan hé gitra sai sb vi tri diém véi khoang cach.
Mbi quan hé nay da duoc thiét Iap béng phwong
trinh hdi quy gira sai sb vi tri diém (ham sdb) va
khoang cach (bién sb). -

Dwa vao quy. pham [4] vé sai sb vi tri diém khi
thanh 1ap ban db dia hinh va phwong trinh hdi quy
da duoec thiét lap, khoang cach tbi wu tlr tram dong
Rover dén tram CORS da duwoc xac dinh, dam bao
yéu cau do chinh“xac phuc vu cho viéc thanh lap
ban db dia hinh & mot sb ty 1& sau: -

» Khi thanh lap ban d6 ty 1& 1:200 khoang céch
do t6i da la 3,4 km;

» Khi thanh lap ban @& ty 1& 1:500 khoang cach

do téi dala 7,3 km;

> Khi thanh lap ban do6 ty I&
cach do t6i da 1a 13,7 km;

> Khi thanh lap ban doé ty 1&
cach do tbi da 1a 26,6 km;

> Khi thanh lap ban dd ty &
cach do téi da 1a 56,4 km.O
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SUMMARY

This paper represents the determination
of the technical standards when measuring
with CORS/RTK technology to establish the
large scale terrain mapping.

The optimal
distance from the CORS to the Rover has
been investigated and determined to ensure
the required accuracy for each maps scale
from 1: 200 to 1: 500.
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