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TINH CHUYEN TQA PO GIUA HE TQOA PQ QUOC TE WGS84
VA HE TQA PQ QUOC GIA VN2000 UNG DUNG TRONG PINH V]
TREN BIEN

BUI KHAC LUYEN®, PHAM TRUNG DUNG®, VU BINH TOAN®, TRAN THI THU
TRANGY, NGUYEN PHUC HONG®
WTrudong Pai hoc Mo - Pia chét.
@Poan Po dac Bién vé Hai d6 va Nghién ciru Bién - Quan ching Hai Quan.

TOM TAT

B4o cao gidi thiéu co so 1y thuyét trong viéc tinh chuyén toa do giita Hé toa do qudc té
WGS84 va Hé toa do qudc gia VN2000, va thyc nghiém tinh chuyén toa d6 phuc vu cong tac
bo dac va binh vi trén bién. Két qua khao sat cho thay c6 d6 sai léch twong ddi 16n khi sir dung
cac tham s6 tinh chuyén toa do dugc cung cap boi Bo Tai nguyén va Mai trudng so voi sir dung
chuong trinh Geotool, ciing 12 mot san pham duoc cung cap boi Bo Tai nguyén va Moi trudng.
Két qua tinh chuyén duogc cho 1a ¢6 sai léch 16n khi thoi diém tinh toan cac tham sé tinh chuyén
toa do va thoi diém xac dinh toa d6 diém trong Hé toa 40 WGS84 cach xa nhau.

ABSTRACT

COORDINATES TRANSFORMATION BETWEEN WORLD GEODETIC SYSTEM
1984 AND VIETNAM GEODETIC SYSTEM 2000 FOR MARITIME SURVEYING
AND MAPPING

BUI KHAC LUYEN®, PHAM TRUNG DUNG®, VU DINH TOAN®, TRAN THI THU
TRANG®, NGUYEN PHUC HONG®
WUniversity of Mining and Geology
@Vietnam’s Naval Hydrographic and Oceanographic Department

The report deals with theory of coordinate transformation between World Geodetic
System 1984 (WGS84) and Vietnam Geodetic System 2000 (VN2000) and the results of
coordinate transformation between these two systems for maritime Surveying and Mapping in
Vietnam. The experiments show that there exist comparatively high difference between the
results of coordinate transformation by using parameters provided by Ministry of Natural
Resource and Environment of the Socialist Republic of Vietnam (MONRE) and those gained
by using Geotools program, which was also produced by MONRE. The blame for this
comparatively high difference is put mainly to the long period between the time of
transformation parameters computation and the time of surveying for determining coordinates
of points in WGS84.

Keywords: WGS84, VN2000, Coordinate Transformation

1. Ditvéan dé

Viéc hoan chinh Hé quy chiéu va Hé toa do qudc gia v6i muc tiéu co duge hé thong toa
d6 dong nhat va phi hop véi cong nghé dinh vi khong gian d4 cho ra doi Hé quy chiéu va Hé
thong diém toa do qudc gia VN2000. Vi hé thong méi ndy van dé dinh vi cho cac diém trén
dét lién, trén bién va trén cac dao trén co so tmg dung coéng nghé dinh vi vé tinh da tré nén
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thuan loi hon. Tuy vy, do dic thd riéng cua cong tac dinh vi va dan duong trén bién trong
nhiéu truomg hop co sir dung céc tu liéu qudc té nén van dé tinh chuyén qua lai gitra Hé toa do
qudc t& WGS84 va Hé toa do qudc gia VN2000 duoc thuc hién thudng xuyén va yéu cau do
chinh xac phu hop.

Song song Véi viée ra doi Hé toa do qudc gia VN2000, Tong cuc Pia chinh, nay la Bo
Tai nguyén va Moi truong d& cho ra doi Bo chuong trinh Geotool, trong d6 c6 cong cu cho
phép chuyén ddi cac gia tri toa do tir Hé toa d6 HN72 va WGS84 sang Hé toa d6 VN2000, co
tén 1a Coordinate Transfer [10]. Bén canh do, cac tham sb thé hién mdi quan hé chuyén déi qua
lai gitta H¢ toa do quéc té WGS84 va Heé toa do quéc gia VN2000 va nguoc lai d@ dugc Cuc
Do dac va Ban d6 - Bo Tai nguyén va Mbi truong cong bd theo Cong vin sb 1123/DDBD-
CNTD ngay 26 thang 10 nam 2007 [3].

D6i voi nhitng ngudi lam cong tac Do dac Ban d6 ¢ Viét Nam hién nay viéc st dung
Coordinate Transfer trong tinh chuyén WGS84 sang VN2000 s& 1a viéc 1am cd tinh phap ly.
Tuy nhién, v6i nhing két qua nghién ctru vé Dia dong lyc hoc ¢ Viét Nam da chung minh rang
chuyén dich tuyét d6i 1anh thé Viét Nam c6 van toc xap xi 35 mm / nim [2]. Phan mém
Coordinate Transfer ¢ trén ra doi vao khoang nim 2000, trong khi ¢6 tham sb tinh chuyén
WGS84 sang VN2000 va nguoc lai duogc cong bd vao ndm 2007. Chinh vi vy, t6i thoi diém
nay viéc str dung Coordinate Transfer hay viéc ap dung tham sb tinh chuyén ké trén s& khong
¢ duge d6 chinh xac tot nhat.

Xuat phat tir nhirng 1ap luan ké trén, trong Bao c4o nay ching toi trinh bay su khac nhau
vé két qua tinh chuyén gitta WGS84 va VN2000 khi str dung phan mém Coordinate Transfer
va khi 4p dung cic tham sb tinh chuyén WGS84 sang VN2000 va nguoc lai. CUng véi do,
chwong trinh tinh chuyén gitta WGS84 va VN2000 trén co s¢ 4p dung cac tham sé d4 duoc
cong bd ciing s& dugc gidi thiéu trong bao co nay.

2. Hé toa d0 WGS84 va Hé toa do VIN2000
2.1. Hé toa dp WGS84

Tir 1970, trén co so quan tric vé tinh ma cha yéu 14 tri do Doppler tir khoang 1500 diém,
Lién doan Pia vat Iy va Trac dia qudc té da dinh nghia Hé quy chiéu tric dia GRS80 (Geodetic
Reference System). GRS la H¢ quy chiéu khong gian dia tam c6 Ellipsoid xap Xi gan dung nhat
Vi Trai dat, duoc dinh nghla bang cac thong s6 hinh hoc va vat Iy. Hé thong tric dia toan cau
duoc thiét lap bai Bo Qudc phong My va duoc xac dinh dya trén viéc tinh chuyen toa do cua
céc vé tinh Doppler. Trong qué trinh binh sai luéi, chi str dung céc tap hop sb liéu ctia céc tram
quan tric vé tinh Doppler khac nhau ma khdng ding t6i cac két qua quan tric giao thoa canh
day dai VLBI (Very Long Baseline Interferometry) va do laser dén vé tinh SLR (Satellite Laser
Ranging). Do han ché ctia k¥ thuat Doppler nén d6 tin cdy ctia ludi chi ¢d 1 - 2 m, van tdc cia
c4c tram duoc coi 1a khong dang ké.

Tir khi cong nghé GPS phat trién, mot sé phan cua ludi duoc do bang GPS va dugc dua
vao xur ly két qua. Hé Quy chiéu WGS84 dugc xay dung dua trén toa do cia 10 tram do GPS
cua Bo Quoc phong My. Sau do, toa d0 WGS84 duoc xdc dinh lai bang viéc sir dung tri do
trong Vai tuan tir mot ludi toan cau gom 32 d1em trong d6 10 diém cii ciia Bo Qudc phong My
va 22 diém cua Co quan Dinh vi v€ tinh toan cau quoc té IGS (International GNSS Service).
Quaé trinh binh sai duoc thyuc hién trén nguyén tic t6 hop ca quy dao vé tinh va toa d6 cac diém
do. Lu6i Quy chiéu nay dugc goi 1a WGS84 (G730) dé ghi nhan cac két qua do GPS & tudn thir
730. Ludi quy chiéu dat do chinh xac 10 cm va da sir dung mé hinh chuyén dong mang toan
cdu NUVEL-1 cho van tbc cac tram do [2, 4]. Hé toa do qudc t&é WGS84 sir dung Ellipsoid
WGS84 c6 bén truc 16n a = 6378245,000 m va do det f=1/298,253223563 [4].
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2.2. Hé toa d§ VN2000

Vi myc tiéu c6 dugc Hé toa d6 dong nhat cao, dong thoi phil hop véi viée tng dung cac
cong nghé méi, Hé toa 6 qudc gia VN2000 da duoc ra doi. Qua trinh xay dung Hé toa do
VN2000 d4 duogc thuc hién qua nhiéu giai doan khac nhau. Trude hét mot mang ludi GPS "cép
0” ¢6 d6 chinh x4c kha cao d& dugc xay dung phuc vu cho viéc kiém tra chat luong tri do mit
dat d6ng thoi dam bao chirc néng tang cuorng d6 chinh xac cho ludi mat dat cing nhu la ket
ndi voi Hé quy chiéu quoc té. Sau giai doan ndy, Viéc xtr 1y toan hoc d6i vai ludi tric dia qubc
gia va dinh vi h¢ quy chiéu dugc thuc hién qua nhiéu budc [2]. HE Quy chiéu va Hé Toa do
qudc gia VN2000 duoc xay dyng da dap “ing dugc cac nguyén tac dat ra la phu hop nhét voi
Ianh thd va dam bao cong cu dé tinh chuyén chinh x4c sang hé quoc té khi c6 nhu cau, phai phu
hop v6i tép quan sur dung ¢ Viét Nam va tuong dong vdi cac chuan muc qudc té, phai dam béo
tinh bao mat qudc gia va ¢ kha ning hoi nhap qudc té khi can thiét. Hé toa d6 VN2000 ciing
sir dung Ellipsoid WGS84 c6 kich thuéc nhu trén, tuy nhién da dugc dinh vi lai sao cho phu
hop nhat voi 1anh thd Viét Nam.

3. Tinh chuyén toa d giira H¢ toa dd qudc té WGS84 va Hé toa dd qudc gia VN2000
3.1. Tinh chuyén toa d9 theo phwong phap Bursa-Wolf

Bursa-Wolf 1a md hinh cho phép tinh chuyén toa 6 Descartes khong gian 3 chiéu giira
hai hé toa do trén co s& sir dung 7 tham sé tinh chuyén toa d6. M6 hinh nay rat phii hop véi cac
hé quy chiéu toan cau. Cong thirc tinh chuyén co dang sau [5, 11]:

XZ AX 1 RZ _Ry X1
= |AY |+ =Rz 1 Rx [ (1)
ZZ AZ Ry _RX 1 Zl

Trong d6 X;,Y;, Z; latoa d6 vudng goc khong gian dia tm trong hé 1;
X,,Y,,Z, latoa d0 vudng goc khong gian dia tm trong hé 2;
AX,AY, AZ 14 cic tham s6 dich chuyén gdc toa do dia tam;
M 1a h¢ s ty 1¢ chiéu dai giira 2 hé;
Ry, Ry, Rz 1a 3 goc xoay truc toa do twong ‘g vai cac truc toa d6 X,Y,Z.

3.2. Tinh chuyén toa d9 theo phwong phap Molodensky-Badekas

Molodensky-Badekas ciing 12 m6 hinh cho phép tinh chuyén toa ¢ Descartes khong gian
3 chiéu giira 2 he toa d6. M6 hinh nay duorc sur dung v&i muyc dich loai trir anh hudng cua tuong
quan gitra cac yeu t6 dich tim va céc yéu td goc xoay trong cac thanh phan d¢ao ham cua cac
tham s tinh chuyén. Khi dé, thay vi sir dung goc xoay nhan dugc xung quanh tdm cta hé toa
d6 dia tim, m6 hinh ndy sir dung goc xoay nhan duoc & vi tri cua cac diém xét [6, 7]. Chinh vi
vy, mé hinh ndy s& phU hop cho viéc tinh chuyén giita hé toa d6 mat dit va hé toa do khong
gian. M6 hinh c6 dang [5, 6, 7, 10]:

X2 dax Xm 1 R, —Ry|[X;—Xn
ay + M |—R; 1 Ry [|Y1 —Xm (2
Z2 dz N Ry, —Ry 1 llz,-x,

trong d6 dX,dY,dZ 1a cac tham s dich chuyén gdc toa do trong tam:;
M Ia h¢ so ty 1€ chieu dai gitra 2 h¢;
Rx, Ry, RZ la 3 gbc xoay ung véi khung quy chiéu toa do.

qu, = ZYU, Zzu 3

X1, Y11, Z: toadd Descartes cua cac dlem trong hé 1;

3/10



n: s6 diém chung cua 2 hé.

3.3. Tinh chuyén toa d theo phwong phap Molodensky riit gon

M6 hinh Molodensky rit gon thudng dugc st dung trong tinh chuyén toa d6 tric dia
(B,L,H) gitra hai hé toa do trén co s¢ s dung 5 tham s6, d6 1a 3 tham sb dich tdm cta hé toa do
dia tam (AX,AY,AZ) cing véi 2 tham s6 thé hién hiéu chénh ban truc 16n va d6 det cua 2
Ellipsoid tuwong tng vdi 2 hé toa d§. Cong thic c6 dang [6, 7, 11]:

B,] [B;+AB
L,|=|L, +AL 4)
Hy) |H, +AH
Voi:
AR = [-AXsinB,cosL, — AYsinB,sinL, + AZcosL, + (aAf + fAa)sin2B,]
Msinl"
AL = —AXsinlL, + AYcosB; (5)

NcosB,sinl"
AH = AXcosB;cosL, + AYcosB;sinL, + AZsinB, + (aAf + fAa)sing — Aa
trong d6: M va N la ban kinh cong vong kinh tuyén va ban kinh cong vong thang ding
thir nhat, dugc tinh nhu sau:

a,(1—ef)

= 3 (6)

(1 — efsing )?

aq

N=—* .
[1— eZsind, ()
Aa =a, — aq; (8)
Af=f,-fi (©)

3.4. Mbi quan hé toa dd vudng goc khong gian dia tim (X, Y, Z) va toa d9 tric dia (B, L)
Toa do tric dia (B,L,H) c6 thé dugc tinh d6i thanh toa do vudng goc khong gian dia tim
(X,Y,Z) biang cong thirc sau [1, 6, 7, 11]:
X = (N + H)cosBcosL
Y = (N + H)cosBsinL (10)
Z =[N —e?) + H]cosB
Dé tinh d6i nguoc lai, nghia 1 tir toa d6 vudng goc khong gian dia tam (X,Y,Z) thanh toa
6 tric dia (B,L,H) co thé st dung nhiéu phuong phap khac nhau. Trong d6 chia thanh 2 nhém
phwong phap, d6 1a nhém phuong phap tinh di khong yeu cau pha1 tinh 1ap va nhém phuong
phap tinh lap. Nhom phwong phap khong lap co nhuge diém 1a céc cong thirc tinh toan cong
kénh, chinh vi vy, véi ky thuét tinh todn tu dong bang may tinh hién nay, nhom phuong phap
tinh lap dugc sir dung phd bién hon. Trong d6, co thé ké dén cac phuong phap pho bién sau:
Borkowski, Bowring, Hirvonen va Moritz, Lin va Wang, Pollard, Bartelme va Meissl, Sjoberg,
Seemkooei, Fukushima [1,8].

3.5. Tinh chuyén giira hé toa d) WGS84 va hé toa d VN2000

Sau khi ra doi1 Hé toa do quéc gia VN2000, dé thuén loi cho cac cong tac tric dia, Cuc
Do dac va Ban d6 - Bo Tai nguyén va Moi truong ¢ cong bd cac tham s tinh chuyén tir hé toa
d6 WGS84 sang hé toa d0 VN2000 va ngugce lai. Theo d6, cong thitc dugc sir dung la cong
thirc 7 tham s6 c6 dang [3]:
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X =AMXy+ k(X' +e Y —oZ')
Y =AY +k(eX' +Y' + wyZ')
Z =AZ+k@oX —wo Y —2Z')
trong d6: X,Y,Z latoa 6 vudng goc khdng gian trén hé toa do can tinh chuyén sang, don
vi la mét,
X' Y',Z' 1a toa 46 vudng goc khong gian trén hé toa do tinh chuyén sang, don
vi la mét,
AX,, AY,y, AZ, 13 tham s6 dich chuyén gbc toa do, don vi 1a mét,
wo, Yo, €y la ba goc xoay truc toa do (goc xoay Ole) twong tng vdi cac truc
X,Y,Z, don vi la giay,
k 1a hé sb ty 1é chiéu dai giira hai hé.
~ Khi do, dé tinh chuyén toa d tir hé toa 40 WGS84 sang hé toa dd VN2000 co céc tham
s6 sau [3]:

(11)

Bang 1. Cac tham s6 tinh chuyén giita Hé toa d0 WGS84 va Hé toa do VN2000

Tinh chuyén tir WGS84 sang VN2000 | Tinh chuyén tir VN2000 sang WGS84
Tham sb Gia tri Pon vi | Tham sbé Gia tri Pon vi

AXo 191,90441429 Mét AXo -191,90441429 Mét
AYo 39,30318279 Mét AYo -39,30318279 Mét
AZo 111,45032835 Mét AZo ~111,45032835 Mét
o 0,00928836 Giay o -0,00928836 Giay
o -0,01975479 Giay Wo 0,01975479 Giay
£0 0,00427372 Giay £0 -0,00427372 Giay

k 0,999999747093722 k 1,000000252906278

Bén canh d6, dé hd tro cho viéc ap dung Heé toadd qudc gia VN2000, Tong cuc Dia chinh,
nay 1a B¢ Tai nguyén va Mai truong da cung Cap bd chuorng trinh Geotool, trong do6 c6 chuong
trinh Coordinate Transfer cho phép chuyén doi cac gi tri toa do tir HN72 va WGS84 sang
VVN2000.

4. Thiét1ap chwong trinh tinh chuyén toa d giira hé toa dd WGS84 va hé toa do VN2000

V6i muc dich xay dung chuong trinh hoan chinh phuc vu cho cong viée tinh dbi, tinh
chuyén toa do ding cho Poan Po dac Bién vé Hai d6 va Nghién ctru bién - Quan chung Hai
Quan, chiing toi d4 thiét 1ap chuong trinh liy tén Ia Coordinate Conversion and Transformation
(hinh 1). Coordinate Conversion and Transformation cho phép tinh chuyén qua lai giita Hé toa
d6 qudc t& WGS84 va Hé toa do qudc gia VN2000 trén co sd sir dung cac tham sd tinh chuyén
toa 4o duoc cung cip boi Bo Tai nguyén va Mbi truong. Bén canh d6, chuwong trinh ndy con c6
chirc ning tinh ddi toa do tric dia (B,L) va toa do phang (N,E) tuong ting v&i phép chiéu phing
Gauss-Kruger, UTM va Mercator, dong thoi tich hop chirc nang tinh ddi toa do trac dia (B,L,H)
va toa do vudng goc khong gian dia tim (X,Y,Z). Vi cac chirc ning ké trén, Coordinate
Conversion and Transformation dugc xem 1a chuong trinh twrong dbi hoan chinh phuc vu cho
cac cong tac tinh d6i, tinh chuyén toa do trén dat lién va trén bién phuc vu dic lyc cho céc cong
viéc cia Poan Po dac Bién vé Hai d6 va Nghién ctru bién - Quan ching Hai Quan.

Hinh 1. Chuong trinh Coordinate Conversion and Transformation
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Coordinate C: G

Coordinate Conversion and Transformation V.1.0 =
C WGS84 to VN2000 Transformation

Transformation Parameters

X-axis Translation - X (meter)
Y-axis Translation - t¥ (meter)
z

-axis Translation - 2 (meter)

Scale Differenc
No of Points:

- dS (ppm):

Height (meters):

VN-2000

Height (meters)

Transformation from: |\ WGS84 10 VN2000

Longitude (dd mm  ss sssss] ) 105 3 0

Latiitude (dd mm  ss.sssss;

Longitude (dd mm ss.ssss

19190441429

3930318279

11145032835

-0.252906278

Calculate

World Geodetic System 1984
Lattitude (dd mm  ss.sssss): 0 - 0

)
)

Methad of Transformation:

X-axis Rotation - iX (secon
Y-axis Translation - ¥ (second)
Z-axis Translation - Z (second)

Angle Format

3 looooon [

= 000000 5

BursaWaolf (Helmerf)

d) 0.00928836
-0.01975479
0.00427372

dd mm sssssss w

Exit

Calculate

Exit

5. Tinh chuyén tir Hé toa d6 WGS84 sang Hé toa do VN2000 phuc vu cong tac dinh vi
trén bién
Cong viéc tinh Chuyén toa do tir Hé toa 30 WGS84 sang Hé toa @6 VN2000 dugc chung

toi thuc hién véi 4 diém bd tri trén cac khu vyc ven bién va khu vic dao cua Viét Nam, bao
gom cac khu vyc: Da Nang, Mong Cai, Phu Quéc va Truong Sa [5]. Toa do cac diém trong
Khung quy Chleu mat dat quoc té ITRF (H¢ quy chiéu gan tring véi Hé quy chiéu WGS84)
duoc cung cip boi Cuc Ban db - Bo tong Tham muu, duge cho trong bang sau:

Bang 2. Toa d6 cac diém ding trong tinh chuyén toa do tir WGS84 sang VN2000

Tén diém P vi (d0) P Kkinh (d0)
KT01 16.040750243 | 108.205733897
KT02 21.526978066 | 107.967020081
KT03 10.039266724 | 104.017248379
KT04 8.646936310 | 111.918085622

Trén co s& cac diém ké trén, st dung 7 tham sO tinh chuyén toa d dugc cung cép bdi Bo
Tai nguyén va Moi truong voi chuong trinh Coordinate Conversion and Transformation va
chwong trinh Coordinate Transfer (Geotool) tién hanh tinh chuyén toa d6 cac diém tir WGS84
sang VN2000. Toa do cac diém trong ITRF (bang 2) duoc do vao thoi diém ngay 1 thang 8 nim
2010 [5]. Ké"t qua tinh chuyén toa d¢ sau d6 duogc tinh ddi thanh toa do phing (N,E) va so sanh

V6i toa do gdc va dugce thé hién trong bang 3 va bang 4.

Bang 3. Két qua so sanh toa do tinh chuyén tir WGS84 sang VN2000
bang chuong trinh Coordinate Conversion and Transformation

Toa d¢ tinh bang

Ten Toa dd goc Coordinate Conver_sion D¢ léch
diém and Transformation

North East North East dN dE dpP

(m) (m) (m) (m) (m | (m) | (m)

KTO01 | 1776207.183| 842872.874| 1776207.301| 842872.791| -0.118| 0.083| 0.144
KTO02 | 2383501.651| 807167.387| 2383501.540| 807167.357| 0.111| 0.030| 0.115
KTO03 | 1110026.228| 392107.131| 1110026.610| 392107.231| -0.382| -0.100| 0.395
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| KT04 | 956055.007| 600817.598] 956055.423] 600817.388] -0.416] 0.211] 0.467|

Bang 4. Két qua so sanh toa do tinh chuyén tir WGS84 sang VN2000

bang chwong trinh Coordinate Transfer (Geotool)
Toa d¢ tinh bang

Ten Toa dd goc Coordinate Transfer Do léch
diém (Geotool)

North East North East dN dE dpP

(m) (m) (m) (m) (m) (m) | (m)

KTO01 | 1776207.183| 842872.874| 1776207.258 | 842872.060 | -0.075| 0.814 | 0.817
KT02 | 2383501.651| 807167.387| 2383501.526 | 807166.684 | 0.125| 0.703 | 0.714
KT03 | 1110026.228| 392107.131| 1110026.589 | 392106.414 | -0.361 | 0.717 | 0.802
KT04 | 956055.007| 600817.598] 956055.319 | 600816.589 | -0.312 | 1.009 | 1.056

Trong cic bang trén, dN, dE la d6 léch giita toa do gbc va két qua tinh toan bang
Coordinate Conversion and Transformation, dP 12 gia tri d 1éch vé vi tri dugc tinh nhu sau:

dP =/dN? + dE?

Két qua so sanh trong bang 3 va bang 4 cho thay, khi tinh chuyén tir Hé toa d6 WGS84
sang Heé toa d6 VN2000 thong qua tham sé tinh chuyén toa d6 dugc cung cap boi Bo Tai nguyén
va Moi trudng cho d6 léch trong pham vi xap xi 0,1-0,5 mét, trong khi st dung Coordinate
Transfer (Geotool) cho két qua c6 do chinh xac thap hon, trong pham vi 0,7-1,1 mét. Do sai
léch ké trén gay ra bai 2 ngudn sai s6, mot 1a sai s6 do d6 chinh xac cta tham sé mé hinh tinh
chuyén, dat dugc trong pham vi mot vai centimet [5], va hai la sai s6 do anh hudng cua thoi
diém tinh toan cac tham sb tinh chuyén va thoi diém xéac dinh toa do trong hé toa 460 WGS84.
Theo [2] l&nh thé Viét Nam dich chuyén véi téc do trung binh 3,5 cm / ndm, do vdy ngudn anh
hudng thir hai s€ mang tinh chét tuyén tinh, va ¢6 do 16n phu thudc vao su sai khac vé thoi gian
gitra thoi diém tinh toan tham sd tinh Chuyén toa do va thoi diém do dac, xac dinh toa do. Trong
[5]da gidi thigu g1a1 phap nham han ché anh hudng ké trén thong qua sir dung két qua xac dinh
téc do dich chuyen dia hinh. Ciing véi két qua tinh todn trong bang 3 cho thiy sai s6 tinh chuyén
toa do phu thudc vao vi tri diém tinh. C6 thé thiy rang nhitng diém ¢ xa khu vic dat llen (KTO3,
KT04) s& cho d chinh xac kém hon so véi cac diém con lai (KTO01, KT02). Ciing can luu y
thém rang tham s tinh chuyén tir WGS84 sang VN2000 duoc Bo Tai nguyén va Moi trudng
cong bd vao nim 2007, trong khi d6 toa do thuc nghiém dugc do dac va nam 2010, c6 nghia 1a
¢6 sy sai khac nhau vé thoi gian.

6. Tinh chuyén tir Hé toa d VN2000 sang Hé toa d0 WGS84 phuc vu cong tac dinh vi
trén bién

Nhu d4 trinh bay ¢ trén, do dic th caa cong tac do dac va dinh vi trén bién nén viéc sir
dung céc toa do trong Hé toa d6 WGS84 1a phd bién. Chinh vi 1& d6 nén viéc tinh chuyén tir Hé
toa d6 VN2000 sang Hé toa 6 WGS84 14 cong viéc thudng xuyén dugc thyc hién. Dé thyc
nghiém cong viéc ndy, ching t6i da sir dung cac diém phuc vu du an dua lu6i dién ra dao CU
Lao Cham d¢é tinh chuyén toa do tir VN2000 sang WGS84. Toa do phang cua cac diém trong
Hé toa dd VN2000 v&i kinh tuyén truc 107°45’, mai chiéu 3° dwoc thé hién trén bang 5.

Bang 5. Toa d6 phing cua cac diém dugc ding trong tinh chuyén toa do

tor VN2000 sang WGS84
Tén diém | North (m) East (m)
S2A 1761174.000 | 577856.000
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S1A 1758900.000 | 565678.000
D2 1758649.000 | 565279.000
Cl 1763498.000 | 581307.000
s4 1763081.000 | 580962.000
s3 1761881.000 | 579678.000
s2 1758458.000 | 571223.000
sl 1757432.000 | 567688.000
di 1757165.000 | 567485.000

Ciing v6i cach 1am tuong tu, chiing t6i d4 st dung cac tham sé dugc cung cap boi Bo Tai
nguyén va Moi truong dé tinh chuyén toa d6 diém tir VN2000 sang WGS84 vé6i chuong trinh
Coordinate Conversion and Transformation va chuong trinh Coordinate Transfer (Geotool).
Bén canh do, dé danh gia mirc do tin cay, chung t6i coOn st dung két qua tinh toan bang chuong
trinh Hypack dé so sanh. Hypack 1a phan mém ctia My duoc st dung phd bién trong thu thap
va xtr Iy dir liéu khao sat, do dac bién, bao gdm cac chirc ning: Thiét ké tuyén do, chuyén doi
hé toa do, hiéu chinh thiét bi, thu thap sb liéu do dac truc tiép ngoai hién trudng, xir Iy sb lidu
ndi nghiép, v.v. Két qua tinh toan va so sanh duoc thé hién trén bang 6 va bang 7.

Bang 6. So sanh két qua tinh chuyén VN2000 sang WGS84 bing chuong trinh Coordinate
Conversion and Transformation va so sdnh véi két qua tinh toan bang chuong trinh Hypack

Tinh toan bang Coordinate n .
Tén diém | Conversion and ';g'ransformation D 16ch so voi Hypack
Do vi (d0) Do kinh (dd) ALat (d9) ALon (d9)
S2A 15.922805386 | 108.478992692 | -0.000000004 | 0.000000052
S1A 15.902608884 | 108.365193432 | -0.000000006 | 0.000000042
D2 15.900351105 | 108.361460439 | -0.000000005 | 0.000000049
C1 15.943696019 | 108.511302027 | -0.000000011 | 0.000000057
s4 15.939938961 | 108.508065466 | -0.000000009 | 0.000000046
s3 15.929136397 | 108.496032644 | 0.000000007 | 0.000000064
s2 15.898460797 | 108.416963021 | -0.000000013 | 0.000000051
sl 15.889287944 | 108.383922613 | 0.000000004 | 0.000000053
dl 15.886880547 | 108.382019460 | -0.000000013 | 0.000000040

Bang 7. So sanh két qua tinh chuyén VN2000 sang WGS84 bang chuong trinh Coordinate
Transfer (Geotool) va so sanh vai két qua tinh toan bang chuong trinh Coordinate Conversion

and Transformation

e difen Tinh toar}ggﬁgfgroordlnate Do lch so véi Hypack
P{ vi (df) P kinh (df) ALat (d0) ALon (d§)
S2A 15.922805694 | 108.478999528 | -0.000000304 | -0.000006888
S1A 15.902609194 | 108.365200278 | -0.000000304 | -0.000006888
D2 15.900351417 | 108.361467278 | -0.000000307 | -0.000006888
C1 15.943696333 | 108.511308861 | -0.000000303 | -0.000006891
s4 15.939939278 | 108.508072306 | -0.000000308 | -0.000006886
s3 15.929136694 | 108.496039472 | -0.000000304 | -0.000006892
s2 15.898461111 | 108.416969861 | -0.000000301 | -0.000006891
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sl 15.889288250 | 108.383929444 | -0.000000310 | -0.000006884
dl 15.886880861 | 108.382026306 | -0.000000301 | -0.000006886

V&i két qua ¢ duoc trén bang 6 va bang 7 c6 thé thay rang két qua tinh toan bang chwong
trinh Coordinate Conversion and Transformation va Hypack gan nhu tring nhau voi d6 léch
trong pham vi mot vai milimet. Trong khi d6, két qua tinh toén bang Coordinate Transfer
(Geotool) cho d6 léch so véi két qua tinh toan bang hai chuwong trinh ké trén 1a tuong ddi 16n,
trong pham vi xap xi 0,75 mét. Ciing voi Iy do nhu trén, két qua ndy phy thudc vao do chinh
X4C cua tham s6 tinh chuyén theo mé hinh va khoang chénh vé thoi gian giita thoi diém tinh
toan tham s voi thoi diém can xac dinh toa do trong Hé toa do WGS84.

1. Ket ludn
Béo céo da trinh bay co so ly thuyet trong viéc tinh chuyén toa d¢ giita Hé toa do
quoc t& WGS84 va Heé toa do quoc gia VN2000, va thuc nghiém tinh Chuyen toa do
phuc vu cong tac Po dac va Pinh vi trén bién.
Két qua tinh chuyén toa do tir WGS84 sang VN2000 cho thiy viéc st dung cac tham
s6 duoc cung cap bai Bo Tai nguyén va Mbi trudng ngdy 26 thang 10 nim 2007 cho
két qua tot hon so véi khi sir dung chuong trinh Geotool, ciing 12 mot san pham duoc
cung cap bai Tong cuc Dia chinh, nay 12 Bo Tai nguyén va Mbi truong. Ngoai ra, két
qua nay con phy thudc vao vi tri ¢iém tinh. Vi nhimg diém ¢ xa khu vuc dat lién s&
cho két qua tinh chuyén toa do c6 d chinh xac thip hon so véi nhirng diém & gan.
V6i dic thu céng viéc Do dac va Dinh vi trén bién thuong sir dung toa do trong Hé
toa do qudc t& WGS84. Cong viéc tinh chuyén toa do theo hudng ‘nguoc lai, nghia 1a
tir HE toa do VN2000 sang H¢ toa d0 WGS84 da duge khao sat. Két qua cho thay viéc
sir dung cac tham s do Bo Tai nguyén va Moi truong cung cap so v6i st dung chuong
trinh Geotool cho d¢ 1éch kha 16n. Vi mot sb diém duogc tinh toan ¢ khu vuc Quang
Nam, d6 1&ch nay trong pham vi xap xi 0,75 mét.
V6i nhirng két qua nghién ciru Dia dong luc hoc d& duoc cong bd cho thiy 1anh thd
Viét Nam dich chuyén véi tbc do xap xi 3,5 cm / ndm. Chinh vi diéu nay d4 dan dén
nhirng sai l1éch 16n trong két qua tinh toan khi thoi gian tinh toan cac tham sd tinh
chuyén toa do va thoi gian do dac xac dinh toa do trong Hé toa 40 WGS84 cach xa
nhau.
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