
KHoA Hoc v€ rnnt oAr

XAC DINH TOA DO TLIGT OdT BAI\{G GPS

rnEx wGS-84

weuoc H.ql, rnAr oimr r0, DUoNG crf cONc

sE tinh duoc toa dO cua didm chua bict. D0 chinh

x6c toa dO cria diem m6i phu thuOc vdo d0 ddi cua

canh, dO ddi ca do (session), dO tin cAy toa d0 cua

di€m da bi€i... song vd co bdn c6 the dat duoc cd

centimet. Do chinh x6c ndy hodn todn d6p fng cho

vi€c tinh canh vi ru lj so lieu GPS ti€p theo.

2. Phuong phtlp tu-vQt d1i : vtAc thu s0 liOu tiOh

hinh bin-e mOt mi1 thu tai diem chua biOi toa dO.

V6i phdn m€m c6 the tinh drroc toa d0 tuyct daii

cria didm tron ellipsoid WGS-84. D0 chinh x6c x[c
dinh toa do theo phuong phip nAy thudng k6m

hdn so voi phuong phAp tr€n. Tiy theo dO ddr ca

do, tOp sO li€u dao hdng dO tin cAy cua toa dO c6

thd dat t6i cd met ltrong mot r').i truong hop dAc

biOt : r,i du nhu -;ti' dung Precise Point Positioning
(PPP) c6 the dat duoc cd vAi cen timet I I I '

Trong cOng trinh ni1 . tren cd sd xu l!' mOt sO

sd liOu cu the chfing toi trinh bdy cic kci quri li€n

quan t6i vi€c xAc dinh toa do trcn WGS-84 v) d0

tin cay ciia chring. Cic kei qud ndy c6 thd ld goi !'
h[u ich cho c6c ddng nghiOp khi itng dung GPS

trong c6c nhiem vu tric dia-

II. XAC DINH TOA DO
BANG PHL.ONG PHAP TUONG D6I

Nhu di trinh bdy o tren, de x6c dinh duoc toa

do theo phuong phip tuong dOi, cAn phii do noi

v6i c6c diOm di biet toa do. O noi dd hoAIi thiOn

lu6i GPS co so. c6 hO thong dicm c6 toa d0 tr0n

WGS-84, r,iOc do nOi hoin toln khdng c6 gi kh6

khan. Tu! theo tung nhiOm vu tric dia. lua chon so

dd do, c[ng nhu dO dii ca do nhdrn dat duoc do

chinh x1c yOu cdu.

Ben canh d6, hien nay vdi su phAt tridn crla In-

ternet, r,i0c do nOi vdi c1c diOrn IGS (lnternational

GPS Service fbr Geodynarnics) nhidu khi c6 thd

thuan ldi hon so v6i do nOi v6i clc diern tlong

I. DAT vAr.r oE

Toa d0 tuyct ddi crii didm tren WGS-84 d6ng

vai trd quan trong trong xu li' so licu cfing nhu

trong qu6 trinh fng dung cOng ngh0 GPS cho linh

vuc tr6c dia vi brin dd.

ViOc xu 1! so lieu GPS (tinh canh - baseline-

processing) thudng.b6t ddu bang vi€c chon didm

kh6i dAu (fixed control) dd bi6i toa d0 trcn

ellipsoid WGS-84, d0 tin cAy crja kOt quri tinh canh

phu thuOc vdo d0 chinh x6c cija toa do didm kh-6i

dAu. Theo tii liOu ciia hdng Trimble, sai so toa d0

ciia ditjm khAi ddu qd l0 m s€ gay ia sai so tinh

canh khoiing lppm. Bdi vay. trong mOt sO nhiOm

vu tr6c dia ddi h6i do chinh x6c cao (khio s6t

chuyen d6ng kidn tao, hodc do cph dii) cAn phrii

quan mm thich d6ng dOn toa dO tuyct ddi crla diem

trong lu6i.

MOt so v{n dd lion quan tdi x6c dinh toa d0

tuy0t ddi dd dugc dd cap trong [5]. BOn canh m6t

sd khrio s6t vd d0 tin cay vi nhan x6t, b6o c6o cho

rdng : "Nhfng c?nh duoc xu lj'bang TRIMVEC+

n6i chung ddu x6c dinh gi6 tri toa d0 gAn {0ng cua

didm dAu baseline bang phuong ph6p xu l! giti

ngiu nhi€n (Pseudorange), vi vAy toa dO gdn.d[ng

c6 dO chinh x6c r{t thdp, dac bict la do cdo tric dia

H. KhOng it nhfrng'didm c6 toa dO B, L lcch vei ba

kilomet, thAm chi d0'cao lOch toi vii ngdn m6t."

"Trong quA trinh tridn khai cOng ngho GPS d Vict

Nam vdrr dd ndy chua duoc quan tAm dring mfc.
Trong tqdng lai s6 kh6c phuc duoc d€ nAng cao d0

chinh x6c c6c tri do GPS".

Toa do tuyct ddi ciia ditjm khoi ddu c6 thd x6c

dinh theo c6c phuong ph6p :

1. Phuong phip tuong d1i : tidn hdnh ca do

cldng thoi tr0n drdrn chua biet vd it rrhdt rrot diern

da bidt toa do trcn ellipsoid WGS-84. Xt? l!' so licu

niy sE nhAn duoc c6c canh (dX, dY, dZ) vA tt d6
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nudc. Didm IGS le hg thdng c6c didm duo.c thidt
lAp nhim nghi€n c(ru c6c qu6 trinh dia dbng luc.
Top d0 ciia cic didm niy nim trong hQ toa d0 toAn
cdu (Intemational Tenestrial Reference Frame-
ITRF). ITRF duo.c thidt l{p b&i Terrestial
Reference Frame Section thu0c Intemational Earth
Rotation Service (IERS). ViQc xdc dinh ITRF dua
tr€n cd s6 kdt hgp c6c tQp toq d0 cic tram do (Sers

of Station Coordinates - SSC) vi van tdc duoc xdc
dinh tir c6c quan tric cfra cic phuong ph6p do tric
dia kh0ng gian nhu VLBI, LLR, SLR, GPS (fi nam
l99l) vi DORIS (tir 1994). To4 dQ ciia c6c SSC

duo. c quan tr6c vi tinh to6n liOn tuc theo thdi gian,
vi vAy toa d0 ciia cdc didm duo. c li€n quan tdi tUng
thdi didm. Tir d6 ddn nay d5 c6 ITRFS8, 89, 90,
91,92,93,94,96,97 vd ITRF 2000 duoc xic dinh
(http://lareg.ensg.i gn.frlITRF/).

Tr) khi duoc thdnh l4p Q992) IGS d[ thidt lap
m4ng c6c tr4m dit miy thu GPS quan tric liOn tuc.
C6c sd li€u ndy duo. c thu thAp chuydn v€ c6c trung
tAm xri, l!. Song didu quan trong nhdt ddi v6i
chfing ta In c6 thtl khai th6c duo. c cic s0 liQu ndy tri
lntemet, thong qua c6c trang Web. Vdi Intemet ta
c6 thtl l{y duo. c c6c thOng sd ciia cdc didm IGS (vi
tri ditfm, toa d0 didrn, th0ng sd m6y thu, th0ng sd

anten...) cring vdi c6c tQp sd liQu do. Bdi vly, ctng
vdi sd liQu miy thu ciia ta, ta c6 thd tinh duo. c toq
dQ didin de det mey thu. Ciing cCn tuu f : c6c
trung Bm phAn tich ciia ICS d[ sil dung ITRF dd
tinh toAn qu! d4o ciing nhu toq d0 didm. Tuy vAy,

tt nlm 1995 (tudn GPS 730) sau khi xic dinh lsi
to4 d0 c6c tram quan s6t d0 lOch giiia WC$84 vd
ITRF cd centimet. DiCu niy inh huong hoin toAn

khong ddng kd tdi kdt quri do ndi.

V6'i c6c sd liQu thyc td ch6ng tOi d[ tidn hinh
x6c dinh toa do mot sef didm bing vi€c do ndi vdi
c6c didm IGS. Tifh toin ciia ch0ng tOi li€n quan
t6i c6c ca do 8, 12 vi l6 gid.

Dd tinh to4 d0 ciia c6c didm CUAt, ch0ng toi
dd sii dung sd liQu diia 5 ca do dii 8 gid tai diilm
CUAI (do ndm 1998), cing vdi t-ep tri do vd cic
thong s0lien quan (to? do, anten) tdi SHAO - ditlm
IGS. Vdi ke't quri tinh cph, cti dinh didm SHAO c6
thd binh sai dd xAc dinh tog d0 vi sai sd didm
CUAI.

Tuong tu nhu trOn, ch0ng tOi ciing rinh toa d0
ciia c6c didm kh6c vdi c6c ca do 12, 16 gid, duoc
tidn hinh n6m 2002. Kdt quri dugc trinh bCy &
bdng I.

Bdng L Toa dS vi sai sd c6c diCm

Didm Ca do
D0 dai

2133 8t3,123
| 455 674,757
I 458 158,613

Sai sd toa do (mm)

Kinh do D0 cao
SO ca do

CUAI
LOTI
DONI

8 gid
l2 gid
l6 gid

5

3

4

3,6 7,5 g,g

9,4 9,5 40,5
7,6 8,0 30,5

TU kdt qui bring I c6 thd th{y, cho di khoring
c6ch hing ngin kilomet, ca do c0ng chua phii ld
ddi, so ca do chua phei le nhidu, khi tinh c4nh
cfing chua su dung tli citc thOng sti didu khidn,
tinh toin c0ng mdi chi li€n quan tdi mot didm IGS,
song ket qui canh chi sai lOch vdi centimet, sai sei

mit blng cd milimet theo m6i chidu, sai sO dO cao
cd mOt vii centimet. Didu d6 cho thdy, hodn toin
c6 thd xic dinh toa do bing phuong 6n niy.

C[ng cdrr phli luu !', do tin cAy ciia toa d0
ditlm phu thuoc vio nhidu ye'u tCi, trong d6 quan
trong nhAt ln ch{t luong tin hi€u thu duo.c. Boi v0y,
n€n chon ca do vio kho:ing thdi gian thich hop
bing phAn mdm lAp k€'ho4ch do.

Nhu dd bi€i, toa d0 ciia c6c didm IGS c6 d0
ch(nh x6c cao, c6c m6y thu l4i hoat dOng liOn tuc,

c6 thd lr,ra chon ldy sii liOu ti nhi€u didm nen vi€c
do ntii vi tfnh chuydn toa dd bing phuong [n nAy
khong nhBng hotrn toln khri thi, nhi€u khi cdn
thuAn loi hon c[ phuong 6n do ndi vdi cic didm
tron'g nudc. TQp tri do ciia didm IGS chi c6 thd
khai th6c tt Intemet khodng 2 tuAn sau thdi didm
do, cAn luu !'didu niy khi trieh khai nhiQm vu.

III. XAC DINH TOA DO
e,iNc PHuoNG PHAp ruveJ ool

Vd co b{n, toa do xec dinh bing phuong phip
trrong ddi hoin toin d6p fing duqc d0 chfnh x6c dd
tinh c4nh c0ng nhu vi€c xiir li tidp theo sO li€u
GPS, Tuy vay, fiong nhidu truong hg tridn khai
c6c nhi€m vu tric dia, vi€c do ndi vdiaiim CPS co
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Bdng 2. Toq d9 t'yCt {'th"o d0 dai "" '1"

z
A

6

8

10

l2
'14
'16

l8
20

:,22
'"L+

26
28

30

' i4-
JO

38,
40

42

-44
46
4R

CX

P. error
(m)

0,894.
0,254
0,610

0,536
0,474

0,43'7

0,414
0,143
0,131

0,332

0,299
0,281

0,268
0,264

0,261
0,260
o,254

0,250

0,247

0,245
0,234
'0,225

0,208

0,204

dl.a
(m)

0,545
0,896

0,547

0,549
0,349
0,163
0,336

0,076
-0,362

0,097

0,067

0,011

0,037

0,076

0,05 i
0,085
-0,015

-0,048

0,065

0,023
0,026

0,006

0,026

0,000

0,172

dl-o dH

(eid) (giav)

53.96215
53.91348

53.96221

53.96226

53.95581
53.94919

53.95537
'53.94691

53.93219

53.94164
53.94661
53.94485

53,94512
53.94696
53.94615
53.94125

iz.g+qoz
53.94295
53.94662

53.94526
53.94534

- --53.94469 "... 2-6.16515 - 25,040

T.gian VY dQ Kinh dO D0 cao (m) (m)

1,413 0,196

0,439 -2,854
101? -0.102

0,361 -0,152
o 1 1? -0.163

-0,100 -0,054

0,024 0,055

-0, 1 14 -0,5 5 6

-o 1s6 0.303

0,095 0'334

0,108 0'288

0,119 0,216

0,218 0,294

0,261 0,154

^ 
)5) -0.063

0,t52 -0'021

0,090 -0,075

0,026 -0,050

o,o7 4 0'013

0,139 -0,153

0,086 0,030

0,094 0.075

0,021 0,026

0,000 0'000

-0,580 0,925

(giav) (m)

26.21526 25,'l6l

26.118'7 | 22,111

26.20023 24,263

26.17578 24,813

26.t6663 24,802

26.t5849 24,911

26j63r4 25,020

26.15'195 24,409

26.t5638 25'268

26.165'78 2s,299

, 26.1662'7 25'253

26.166',70 25,181

26.17042 25,259

26.1'1202 25'rr9
26.17 168 24'902

26.16194 24,944

26.t6i'sg 24'8s0

26.t6321 24,9t5

26.16500 24,918

26.16'745 24'812

26.16541 24,995

53.94534
53.9,4451

53.95008

26.t6324 24,99r

26.t6223 24,965

26.140464 25,890

Chfing toi da tinh theo 2 phuong 6n : l' Su

dung tep-dao hing thOng dung' 2' Stl dung t9! d3?

heng .hinft x6c. K€l qui cua 2 phuong an co Ine

l"iie nhu nhau' di6u Ay c6 the do tu n.gdv

)"-s iooo che do SA dttoc dd bo' nen khong c6 su

.ui tna. l6n gifa 2 loai dao hlng' O bing 2' citc

;; ; i; sai sei'vi tri didm do phAn mdm th6ng b.6o ;

L, i, s re" tuqt ia do loch cria v! dQ' kinh do^vd d0

;;"'r; vdi toa do tinh theo ca do 48 gid' Clc sd

fia, 
"aV 

c0ng duoc trinh bdy duoi dang dd thi 6

hilth'1.

'78

Vdi sO liOu cua bingZ vi hinh lc6 the thiy :

- DO tin cAy cua toa dO didm tlng dAn theo thdi

gian, n6i c6ch khAc thoi gian ca do cing dii toa d0

ia. Ainn blng phuong ph6p tuyot doi cing chinh

x6c.

- Toa d0 cria didm thay diii mOt vdi met trong

mot vii tiong-ddu ca do, tu khoing 10 gio tr6 di

to4 dQ cria didm ddrr dn dinh (dao dOng cd

decirle|, tn 20 gio tr6 di chi thay ddi cd centimet'



2.000

1.000

E o.ooo

-1.000

-2.000

-3.000

Hinh L SaisO. vi
c6c d0 lQch theo d0

ddi ca do

- So v6i toa dO chfnh x6c sai sci thuc toa d6
theo v! do, kinh dQ, dQ cao tdn tugt ld i On) 

^,,-0,580 m, 0,925 m.

C6c s0 liOu d bring 2 chti ydu chi bidu di6n mdi

li€n quan gitra to? d0 vl d0 ddi ca do. Dtg c6 so s&
kdt luAn vd mftc d6 tin cfy ctia phuong ph6p tuyOt
dOi ch0ng tOi d[ tinh sai sd thuc ciia c6c dipm x6c
dinh bing phuong phlp niy.

Bdng 3. Sai sdthgc crla c5c ca do 12 gtd

Tog dQ theo phuong ph6p tuyet ddi To4 dQ chinh x6c

Vy dQ (") Kinh d0 (") Do cao (m)

HiQu (m)
Diern Vy dQ (") Kinh do (") D0 cao (m) dHdtodta

MONI 22.0t488
MONI 22.02979

MONI 22.02778

NADI 0.26047

NAD2 t.28r29
NAD2 1.27483

NOI I 49.81405

NOI | 49.8196

NOI I 49.8 I l8 1

QTA2 2r.3853

QTA2 21.39251

QTA2 2r.37266

LOTI 9.17t63
LOTI 9.15392

TCOI 48.32173

TCOI 48.30693

TPUZ 22.t3835

TPU2 22.t231

43.74255
43.75741

43.76065

58.24479

0.56472

0.56728

t9.28769

19.29299

r 9.30387

33.97248

33.97293

33.97866

49.82835

49.82591

39.24459

39.237 17

50.8859

50.88143

22.017 19

22.01719

22.0t7 19

0.278309

1.266468

1.266468

49.81542

49.81542

49.81542

2r.37077

2t.37077

2t.3707'7

9.156799

9.t56799

48.30089

48.30089

22.n756
22.1t756

43:76098
43.76098

43.76098

58.26914

0.568234

0.568234

19.30322

19.30322

19.30322

33.97368

33.97368

33.97368

49.82724

49.82724

39.24698

39.24698

50.88592

50.88592

740,098
740,395

740,888

9t7,447

92s,677

925,449

659,492

660,533

659,969

616,023

616,899

616,410

572,961

572,781

8t2,237

812,234

t22,907

123,010

739,530
739,530

739,530

9l 9,002

924,489

924,489

659, r 05

659, I 05

659,105

6t5,405

615,405

6 r5,405

57 r,608

57 r,608

8 | 0,962

8r0,962

121,707

t21,707

RMS

0,071
-0,390

-0,327

0,552

-0,458

-0,259

0,042

-0,129

0,112

-0,449

-0,672

-0,058

-0,459

0,089

-0,644

-0, r 87

-0,643

-0,171

0,383

0,531

0,103

0,0r0

0,703

0,1 01

0,029

0,448

0,295

-0,019

0,034

0,021

-0,t44

-0,032

0,038

0,069

0,283

0,00r

o,l2g

0,260

-0,568
-0,865

- I,358

0,555

-l,lgg
-0,959

-0,387

-1,428

-0,864

-0,618

-1,494

-1,005

- 1,353

-t,173

-t,275

-t,272

-1,200

- I ,303

1,098

Trudc tiOn ch[rng t6i tinh toa d6 theo phu<ng
phAp tuyet ddi cho t8 ca do ciia 7 diem vdi do dii
ca do ld l2 gid, tidp d6 td hieu ciia toa d0 tinh rheo
phuong phep tuyet ddi vi toa d0 chinh x6c (c6 thtil
coi ld sai sef thucl, cu6i cing ld trung phuong sai
sd thuc (bdn7 3).

Ching t6i ciing tieh hAnh circ tinh roan ruong
tu cho 18 ca do 24 gid. C6c kei quri tinh ro6n nriy
duo. c trinh bdy o bcing 4.

. Tt s0 li€u ciia bring 3, vl bring 4 ta c6 thd tha'y
rdng :
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- Sai sti thuc cfra ttng ca do theo Y d,a: vd kinh

d0 -0,5m, d0 cao -lm, vi tri diem xap xr lm '

- Trung phuong sai sei thuc ciia 18 
-ca 

d:^t^1Cio

th"" ;y ;E,iintr ig, do cao lAn luot ld: 0'383 m'

0,260 m, 1,098 m vd ciia cdc ca do 24 gio ld :

O,Ott *,0,159 m,0,358 m' Vdi l8 ca do' d0 l6n

cria c6c d4i lrrong ndy c6 thd drroc coi li cing mOt

bAc.

Bdng 4.s"i .d thctt "'-1:-* 
d<>z+gid

i-"^ do .hffi -e"- Hieu (m)i--^ ao .nit'tn *a" Hi9u (m) 
'- -

rEr luAN

vu tric dia ddt ra'

2. rcn WGS-84 ciia di<im c6 thd x6c

Ointr'U do ndi vdi c6c didm GPS co so' ndu

Oleu f loi (Phuong 6n l)'

chudn bi, li6n lac hicP ddng)'
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4. Beng phuong ph6p tuyOt dOi' sai sei,th"U;,cua

,"u JJtgl" a+ -lp xi lm' sai so ndv c6 thd n6i

hoin toin dlp ung duoc cho viOc tinh canh' B6i

vQy, tu! tinh hinh c

thd lua chon Phtron

didm (phuong 6n 3)

ln ndY non luu i t6i d0 d

qui cao nhat.

Nen bd tri it nhdt mOt m6y c6 ca do dni cd l0-

12 giar (vi mOt vdi gio

l6n), dd c6 the tinh drroc

dn dinh ; song clng kh

24 gio vi sau d6 d0 tin

tt'oilg a<ii. Du do tin cay c6 k6m hon llu:.ns 
e" 1

;; t,;*g phuong an 3 d6 thuc hion' chi dirng mot

*av'iu"iidm tron phuong 6n l) vI en j,1ns noi

*.L.0 didu kien khai h6c Intemet (uu didm hon

phuong [n 2).



Tr€n dAy Li circ sei lieu khrio sirt vd dO tin cAy !5l.BA9 c6o,xAy durrg h0 quy chi€u vi hO toa

x6c dinh toa aq rcn WdS-84 vd m6t sei bin luan do QuOc gia. Tdng cuc Dia chinh, Hi nOi' 1998'

co bin nh{t. Chirng tOi hy vong, tren co sd d6. c6 [6] GpSgrvey Software User's Guide. Trimble
thd vi n€rr chon phuong 6n toi rru nhlnr dlp ring Navigation, Sunnyvale, Calif.. 1995. httP://lareg.

yOu cdu cua nhiOm vu tric dia, ciing nhu c6c didu ensg.ign.frllTRF/
kiOn kinh phi, thdi gian, phuong tiOn, nhAn luc cu

thd. SUMMARY

COng trinh duo. c hoin thinh vdi su h6 tro kinh

phi cila Hoi d6ng Khoa hoc tu nhiOn.
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Discussion on the absolute coordinates determinated
bY GPS in WGS-84

In this paper some questions concerning the

determination of absolute coordinates in WGS-84

were investigated.

Based on the results of data processing some

conclusions can be made follow :

- Today by relative method we can carry out

measurement with the IGS point and uSe Internet

service to determinate coordinates in WGS-84.

- In order to determine coordinate of points by

absolute method, there is no need to make session
longer than 24 hours, because after 24 hours
coordinates of point are not subject to change. The

duration of session can be shortened lo 10-12

hours depending on request.

- The data and results in this paper can be

useful on selection of methods for determining
absolute coordinates in order to fulfil the technical
and economical request.
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