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ABSTRACT

Determination of new transformation_parameters between Yietnamese reference system

(VN2000) and the world geodetic systemn 1984 (WGS84)

In July 2000, Hanoi-72 Vietnamese reference sysient was replaced by another one, namely as VN-2000 as
of Natural Resources and Environment of the

an official geodetic background systen in Vietnam. Ministry

Socialist Republic of Vietnam has reported the ransformation paramelers perween YN2000 and WGS84, which
was adopled over Vietnam on fanuary 1. 2007. However, there is now a need to estimate a new prameter set
because WGS84 has been updated. In this paper, the Iniernational Terrestrial Reference Fame (ITRF), which is
realized of the International Terresirial Reference System (ITRS), is used for caleulating new transformation
2000 and WGS84. The resulis reveals that the new sel of coordinate parameters

paramercrs between VN
between the two sySIEms is eight rimes better than the present one. This achieverment 1S great significant for

those applications relaied 10 positioning assignment across Vietnant.

Kevwords: VN 2000, WGS 84, JTRS, [TRF. coordinate transformation.

1. GIOT THIEU
Théng 7 nam 2000, Chi’nh phu V iét Nam da quyét dinh st dung he quy chiéu va hé toa dd VN
2000 thay thé cho hé quy chiéu HN72 trwdce 46 [21. VN 2000 12 hé quy chicu {inh do dd toa do khong

thay do1 theo thoi gian. Nguoc lai, hé quy chitu WGS 84 dugc thict lap nam 1984 ¢6 tinh dong 19
chng mdt diém xét 12 ham s cua thoi gian. Khii piém ve he quy chiéu

nén toa 4o cua tinh nhu VN
1000 da dugc su dung pho bien & Viét Nam cung nhu nhi¢u quoc gia khic nhau bot wu diem dé dang

ot dung va duy {11 hon heé quy chitu dong. Tuy nhién hé quy chicu doéng ¢o uu didm vuot troi 1a cho
phép theo d&i v mo hinh hoa su thay doi vi tif didm xét theo thoi oian.

Vé nguycn tac toan hoc, 46 dam bao yéu chu @6 chinh x4c cao, bd tham <6 tinh chuycn gitra hé
quy chiéu Gnh va hé quy chicu dong khong duoc xem 13 hing s6. Do do, b1 voi viée tinh chuyén tod do
gina hai hé VN 2000 va WGS 84, mdi mot thoi diem can ¢6 mdt bd tham <6 tinh chuyén twong ung.

7 nam 2007, hd Tat nguyén vi Mot truong da cong bo bd tham b tinh chuyén

Neay 1 thang
rt1i-
RSP

citia hé VN 2000 va WGS 84 nhu sau

A

- Tham <5 dich Chuyén ofc toa ao:

AX = -191.50441429 m: AY= -30.30318279 m: AZ= 111.45032835 m.
- Géc xoay truc 102 do:

o= -0.00028836 ;  ¢= 0.01975479 e=-0.00427372 .
_ 16 s6 ¥ 1€ chitu dai:

k= 1,0()()0()0252906278.
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B6 tham sb ndy di dioc st dung phd bida tir d6 cho dén nay. Trong muoi nam gua
chiéu WGS 84 da duoc nang cap 1én phién ban méi [26]. Do dé. véu ciu iinh lat cdc thar
chuyén gitta WGS 84 v6i VN 2000 1a hét siic can thid.

c6 toa d6 chinh xdc cao trong hai hé trén co so nguyan I¥ $6 binh phuong nho rhat. Theo d6. dé xde
dinh. céc tham s6 tinh chuyén toa do gitta VN 2000 va WGS 84, can thidt phai ¢d cdc diem ¢6 toa m:
chinh xdc cao trong ca hai hé. Tai Vigt Nam, toa d6 véi dd chinh xdc cao trong he VN 2000 6 the &
dang xdc dinh duoc. Nguoc lai, viée xdc dinh toa d vdi dé chinh x4c cao trong he WGS 34 Lhé Lha

Thong thuong, cdc tham so tinh chuyén gifra hai hé quy chicu duoe xde dich dira vio cic didn

S T 4

thi [18]. Pay chinh 14 thdch thirc chu yCu cua bii todn x4e dinh, cap nhat lai cdc tham so tinh chuyén
gifra VN 2000 va WGS 84.

Pé giai quyét duoc khé khin ndy, ching 61 dé xuat giai phdp sur dung hé quv chidu thi ba lam
yéu t6 trung gian 1a ITRS [3]. Két ndi gitta VN 2000 va WGS 84 & duoc thue hidn gidn idp thong qua
mbi lién hé giira ITRS (cu thé héa bdng cdc khung quy chidu ITRF) voi VN 2000 v WGS §4 bay
duoc xem la lua chon t6t nhat boi cdc Iy do sé phan tich chi tidt trong muc 2.

2. HE QUY CHIEU VN2000, WGS84 VA ITRS

2.1. YN2000

Trede nam 2000, Viét Nam st dung h¢ toa quy chiéu quoc gia Ha Noi 72 (HN 72). Tuy nhién
HN 72 ¢é véu dic¢m i

- Ellipsoid thuc dung chua dwoc dinh vi tai Viét Nam:

- Thiéu tinh thong nhat va dd chinh xdc khong dong déu.

Vi thé, or nhing ndm 90 cua thé ky trude, van de thidt 1ap mor hé quy chicu mdi dam bao sy
phil hop vi thong nhat cho lanh thd Viét Nam di duoc dat ra. BS théng nhar cdc manz le6i toa do da
¢6 o trong nudc vi thuan loi cho xu thé hoi nhip quéc té, nam 1996, Tong cuc Dia chinh (c) d3 do
lwoi GPS hang 0" phu trim ca nude. Trén o 50 tap hop s6 liéu cua cédc mang luoi trén toan lanh thd
duoc xiy dung gua nhiéu thoi kv, tlr ndm 1998 dén 1999, Téng cuc Pia chinh di irién khai cOng trinh
“Xay dung h¢ quv chicu va hé toa do quéc gia” (VN2000) [3]. Ngay 12/07/2000. VN 2000 da chinh
thire duoe dwa vao su dung thay thé cho hé quy chiéu HN 72 [2]. Hé toa do VN 2000 duoc thiét lap
trén ellipsoid WGS 84 (duoc dinh vi fai Viét Nam. Dé bidt thém thong tin chi tiét v& VN 2000 ¢6 thé
tham khao them [3].

2.2. WGSS84
WGS 84 1a h¢ quy chi¢u Trdi dat quy wée. duoe thidt lap nam 1987 [26]. H WGS 84 duoc xdc

dinh v6i géc toa do kha 24n voi trong tim (rdi dat (xét ca phan dai duong va khi quyén quanh Trai dat)
[26]. HE WGS 84 dugc dam bao boi khung quy chicu WGS 84 véi cdc tram trong doan didu khidn caa

hé théng GPS va mot s6 tram quan sdt cua cdc 6 chie khic [26].

>0

H¢ toa dé dé cic s dung trong WGS 84 ¢6 céc truc toa do nhu sau[26]:

- True OZ huéng vé Cuc Béc (thei diém 1984.0) voi sai s6 & 0.005™;

- Truc OX xdc dinh trén mat phing kinh tuyén g6c (thoi diém 1984.0) voi sai s6 ¢5 0.005":
- True OY tao véi OX, 07 thinh mot tam dién thuan.

Cdce tham so kich thudce va hinh dang Ellipsoid tham chiéu cua hé quy chiéu WGS84 duoc cho
Tong [26]. K&t khi thidt lap, h¢ WGS84 da trai qua 6 lan cap nhat voi thong tin chi tiét duoc cho
rong bang 1.

b ekt i <Pt o i S i
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Bang 1. D¢ chinh xdc cdc phién ban rrong hé quv chiéie WGS 84 [26]

IS

B e R,
. . Lo e . . -‘

Thoi diém thye hién ez
. Phién bin - — SR Théd ﬁzem B§ chinh xac
STT nen va Lichvétinh  Lich vétinh tham chicu vi iri diém
quang bé | chinh xdc 7 o
1 WGS 84(Doppler) 1987 98T 1-2 (mj
2 WGS 84 (G730) 20/6/1994 | 29/6/1993 19910 10 cm
3 WGS 84 (G873) 29/1/1997 ‘ 29/1/1997 1997.0 5 cm
L .- IR i
4 WGS §4 (G1150) 20/1/2002 1 20/1/2002 2001.0 lem |
5 WGS 84 (G1674) 8/2/20612 §/2/2012 2005.0 <1lcm —Ti
6 WGS 84 (G1762) 16/10/2013 16/10/2013 | 2005.0 <lecm J

Thong tin chi tié St vé WGS 84 ¢6 trong tai lidu [26].

2.3. Hé quy chiéu ITRS

Vao nam 1994, cic nha khoa hoc thude Lién doan Tric dia Quoc (IAG) da nhan thay h¢ quy
Chmu cung nhu he toa d6 trai dat phai Ja mdt hé dong mai ¢ thé mo ta duoe day du cde bién dong cua
mc 2161 thuc. Y tuong hhm thanh hé uw Ch::u quoc té (ITRS) ¢6 tinh dén su thay ddi cha céce ycu 0bc
(g6c toa dd, truc toa do...) do hién wong tué sal, chuong ddng. chuyeén dich cye wrdi dat va chuyén
déng kién tao da thanh '_ ! ¢ théng s6 lign a guan t6i hé guy chidu can phai dugc xéc dinh
g6111 diém goc. hudng. h, soulé '\’é ‘h(‘)‘i gian. Hi¢n thuc héa hé quy chiéu LTR\ tat mot thoi diém cu
the duoc goi la Khung IIRE. ITRF duoc thiét lap boi Co quan qudce té vé chuvén ¢ dong quay
cua trdr dat va he 1 trén co so két hop cac i¢p toa do cdc tram do (Scts of Station
Comumucx - 5SS ¢ dinh tr céc quan tric cta cidc phuong phdp trac dia khong
“er nterferometry), LLR (Iunar Laser Ranging), QLR (Satellite
PS (wrna 1091) va DQQTS (Radiopositioning Integrated by Satellite, ti 1994).
n trac va tinh todn lién tuc nén toa d6 va van tée cua ching bién thién theo thoi
u san pham ITRF khac nhau, goi chung 12 ITRE,, (XY Cé ¥ nghia vé dau moc
thot gian. toan bo b lidu wr nam XY tro vé trude duoc st dune 6é xac dinh ra iITRE,,). Cho dén nay
da ¢6 cac pulw hy E;hfic nhau cua I'TRE nhu ITRIF1992 [13]. TTRF1996 ‘17] ITRF1997(14],
ITRE2000[11]. ITRF2003 [9]. ITRE2008 {8] va ean day nhat la ITRI2014 [10]. Tinh chuyén toa do
¢ifta cdc phién h:' ITR T duoc thuc hién dua trén 14 tham s6 cang bo trén trang Web [29].

ng ‘uc (1GS) do IA(; [hdnh lap g 0Om khoang 200
_ vi trde dia quoc té IGS edm trén 300 tram GPS
i. li"z tuc 11 i tin hicu coa he thono (GNSS. IGS cung
T khi bat @au hoat ddng. cdc trung tam phén tich cua
St SC thanh phan. Lich vé tinh chinh xéc cla
1811 na" km. vue Clau A - I a1 Bmh D uong cunh da

M

(m
e
o
€
]
-
-
ot
[P

— q ’
S,
,c:>
-
(@]
<
[
=
(]
(]
e

r-—< 9-—*\

jan nhue V LB]

21an va do dé £ ¢d nhié

It

co quan do da
(ban dau H
cap cic so hw i
IGS da «u d
1GGS duoc xd )
hinh thanh ludi oz do
duoc chinh Iy vé luoi |

Ch.

G

/

ITRIF duoc coi la tiéu chuan chung nham dam bao su 1 hop gifra cdc hé thong thong tn

khdng gian vi cde 1y do sau day:

- Hién nay, | hau hét cde hé toa d6 toan cAu va khu vie déu tuong thich hodc ¢é mdi lién hé voi

o

ITRE[7].
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- Nhiéu quéc gia dang trén tién trinh hién dai hda hé toa do quoc gia theo huong tuong thich véi

ITRF[7].

- C4c hé thong dinh vi vé tinh toan cAu déu su dung h¢ toa do tuong thich v&i ITRF [7].

- Céc tram cua mang ludi GNSS trén toan thé gigi dé dang ¢6 duoc toa do trong khung ITRF
trén co so st dung cdc san pham cua IGS [7].

3. PE XUAT PHUONG PHAP XAC PINH BO THAM SO MO BE TINH CHUYEN TOA BO
GIT'A VN 2000 VA WGS 84 [3]

Theo nguyén tic chung d¢ xdc dinh b tham s6 méi két ndi toa do gitra hé quy chidu trén co so
nguyén I¥ s6 binh phuong nhd nhat cin ¢ cic didm c6 toa do chjph xdc cao trong hai hé. Tai Viét
Nam, toa dé voi do chinh xdc cao trong hé¢ VN2000 va ITRS ¢6 thé xdc dinh duoc, do d6 o6 the xdc
dinh b6 tham s6 ket noi gifta hai hé nay. Nguoc lai, viée x4dc dinh toa d6 v6i d6 chinh xdc cao trong hé
WGSS+4 va rat kho kha thi [17] nén bai bdo d& xuit giai bai todn tinh chuyén toa d6 giita VN 2000 va
WGS 84 rén cor so su dung ITRT lam yéu 6 trung gian. Theo d6, méi lién hé gitta VN 2000 va WGS
84 duoc xdc dinh theo so do:

VN2000—WGS84 = (VN2000-~ITRF) + (ITRF— WGS84) (1)

Theo so d5 wén, dé xdc dinh céc tham sé tinh chuyén gitta VN 2000 va WGS 84, can thue hién
ba buoc:

Buoc 1 Xdc dinh cdc tham sé tinh chuyén gifta hé VN 2000 va ITRF

Buac 2 Xie dinh céc tham sé tinh chuyén gitra ITRF va WGS 84

Bude 3t XNie dinh cde tham s6 tinh chuyén gira VN2000 vi WGS 84 dura trén hai bo tham sé
dugc xdc dinh trong bude 1 va bude 2.

* Xdc dinh bd tham s tinh chuy€n giira VN2000 va ITRF

Toa d6 trong hé VN2000 doc 1ap voi thoi gian. Nguoc lai, toa do ITRF phu thudc vao thoi gian.
Do d6 d¢ tinh chuvén toa do gitta hai hé cin sur dung 14 tham s6 tinh chuyén, bao gém 7 tham sé gbe
va 7 tham s6 van toc tuong ung [14]. C4ch tiép can nay dang duoc nhidu noi trén thé gi6i dp dung nhu
chau Au [16), Uc [17-18]. My Canada, Mexico [28]. Thong tin chi tiét vé co s& 1y thuyét xdc dinh b
tham sé gitra VN2000 va ITRF ¢6 thé tham khao trong [5][6].

Dua trén bo tham so gdc dé két ndi eiira ITRE véi WGSSY [30], trong [6] d& xdc dinh dugc bo
tham s6 két ndi gifta tat ca cic khung quy chitu con lai cua hai hé WGS84 va ITRS.

Sau khi xdc dinh ducc méi quan he gita ITRF véi WGS84 va gitta VN 2000 vé1 ITRF, tham sé
tinh chuyén toa do gitta VN2000 va WGS© 4 58 duoc xdc 1ap theo cong thire (1).

4. THUC NGHIEM XAC BINH BO THAM SO MGI TINH CHUYEN TQA PQ GIUA
VN2060 VA WGS84

4.1 Ngubn s lidu xac dinh b tham s méi tinh chuyén toa db gitia VN2000 va WGSS4

Bii bdo sir dung toa d6 cua 10 diém thuée lusi chiu A Thai Binh Duong va 11 diém thuée lusi
GNSS bicn dé tién hanh thue nghiém két ndi VN2000 voi cdc hé ITRS, WGS84 va PZ90. Vi trf phan
bS cde diém duoc the hinh trong hinh 1. Ludi chiu A The; Binh Duong duoc do mdi nam 1 chu ky 7
ngav lién rue {27]. Két qua do duoc xir ly bang phan mém Bernese trén co 8¢ tich hop voi céc ngudn
SC lidu ho trov quéc té nhu lich v¢ tinh chinh xdc, s liéu do cua tram tram trong hé théng IGS, tép )
licu v tang Inon [19]... Céc didm déu ¢6 sb licu toa do va van toc ITRFOS$ trong 4 chu ky (2011-2015)
[ [22].[23). [24]. [25). Ludi GNSS bién dugce hoan thanh vio nam 2016, tn do caa ludi cing kéo dai
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trong 7 ngay. Ludi duoc xu Iy trong khung ITRFOS va toa do ung voi thoi diem 2016.764. Tar oz 2
diém xét cua hai luoi trén day dong thoi ciing ¢6 toa do V N2GO0 t1En co so lién két véi many iuoi
GPS dia phuong.

Hinh 1. Cde diém thudc lwdi chidi A Thdi Binth Dwong va leoi Trdc dia bién

Trong bai tuan két 1101 gitra VN200O vao TTRE. Iuow chau '\ Thai Binh Duong dugc su dung de
véc dinh cdc tham so két nbi. lust GNSS bién duoc su dung dé kiém tra do chinh xéc cdc tham $b.
Trong bai todn két ndi gifra VIN2000 voi WGS84. ca Jai udi dwoc su dung dé kidm tra d6 chinh xdc
cdce tham s6 tinh chuvén toa dd.

1.2, Két gua va thao ludn

[—
A

¢ tham s6 két noi gilta hé guy chiéu \/N")OO() vl hé quy
v dung toa GO (thoi diem 2015.0) va van t6¢ trong khung
0 ém thudce ludi chip A Théai Rinh Duong da x4c dinh tham
sang VN2600 tai thoi du,m 2015.0. Sal s trung phuong
O 52cm/nam cho 7 tham sb toa doé va van td¢ cna chung.

ah

~ . A ,
Dua I &n ¢o SO h ‘uzu'-” Xac

o

ITRF“’(WS kct hop 10 a cé ViINZ J( §
s6 tinh chuwn toa do }\hJsL H
trong s& don vi tuwong Ung la =4.67cm va
Thoi diém xéc dinh cdc tham sé két n6i gid

chon 1a 1.1.2015 (2015.0).

di
8

IS0

1@ quy chicu VINZG00 v6i hé quy chi¢u ITRS duoc v

E
N
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[
K&t hop cdc tham so tinh chuyén gitra VN2000 va ITREOS vai cde tham s& tinh chuyén gitra
[TRFyy sang ITRFOS 1rén trang mang chinh thiee cua IERS [29] da xde dinh duwoc 14 tham so tinh
chUVéﬂ gifmvkhung TRy sang VN2000 theo cOng thire sau:

[TRE. —VN2000 = (ITRF,,—1TRF2008) HITRF2008-~VN2000)

Két qua xac dinh bd tham sb gifra chuyén gifta VN2000 va cde phign ban [TRF duge trinh bay
trong bang 2.

Being 2. Tham s6 tinh chuyén tir ITRFxy sang VN2000 tai thoi diém 2015.0.

— 7 n | . | T D Ry R, R, ||
Giati  pmm | Mm Mm | 10° | Mas | Mas | Mas  Thoi
| T T2 T3 D RI | R2 Ry diém
van toe mm/n mm/n mm/n 10°/n | mas/n | mas/n | mas/n | ]
TRFo014| 193.9227 | 37.5110 | 1106343 | -7.51 | -7.11 72008 | +37.35 120150
| -0.0790 | -0.0360 00188 | 016 | 085 | +133 | 352 |

ITRF2008; 193.9211 | 37.5091 110.6319 -7.54 -7.11 +20.08 | +37.35 2015.0 |

00790 | -00360 | 00185 | 016 | 085 | +133 | 352 |

TRF2005 193.0185 | 37.5100 | 1106366 | -8.48 | -7.11 | +20.08 | +37.35 |2015.0,

" 00793 | 00360 | 00189 | 016 | -0.85 #133 | 352 |

TRF2000 1939215 | 193.9213 | 110.6694 | -10.08 | -7.11 | +20.08 | +37.35 |2015.0.

00791 00361 | 0.0207 008 | -085 | +1.33 | -352 ‘

TRFo7 1930145 | 1939280 | 1107131 | -11.81 | 711 +20,08] +35,99 20150
| 00791 -0.0335 0.0221 007 | 085 133  -354

TRF96 | 193.0143 | 1939250 | 1107131 | 1181 | -7,11] +20,08  +3599 2015.0,
00791 | -00355 | 00221 | 007 085 +1,33  -354

ITRF94 | 193.9148 | 1939260 | 1107131 | -11.81 | -7,11] +20,08  +35,99/2015.0
00791 | -0.0355 | 00221 0.07 0,85 +1,33]  -354

ITRF93 | 193,9871) 193,9202] 110,7065 -12,30, -3,75 2441}  36,60/2015.0
-0,0762]  -0,0359 0,0213]  0,07] -0,74 152]  -3,59

ITRF92 |  193,9068, 1939240,  110,7211] -11,10 -7,1] 20,08/  36,99/2015.0
-0,0791  -0,0355 0,0221  0,07] -085 133 354

ITRF91 | 193.8948] 1939100, 110,7271] -12,50[ -7,11] 20,08  36,99/2015.0
L 00791 -0,0355 00221 007 085 133 354

ITRF90 |  193,4813| 193,3275 112,2131] -121,10) -7,11} 20,08  36,39/2015.0
o -0,0791]  -0,0355 0,0221 0,07 -0,85 1,33 3,54

ITRF89 | 193,5513| 193,835 112,611 -171,00] -8,61]  20,08]  36,39)2015.0

-0,0791]  -0,0355 0,0221] 007 -0,85 133 354

ITRFS8 | 1938983 193,9185  110,7571] -17,95 -7,21] 20,08 _ 37,29/20150

-0,0791]  -0,0355 00221 0,07 -0,85 133] 354

Theo nguyén téc da trinh trén muc 3, trong [6] da xdc dinh cdc tham s6 tinh chuyén gitta [TRF va
WGSS4. Gid tri cu thé cua cdc tham s dugc trinh bay trong bang 3.9, 3.11, 3.13, 3.15 cua tai liéu [6].

i Dua trén cac tham sb {inh Chuyén toa do tir VN2000 va ITRE va tir ITRF vé WGS84, céc tham
s tinh chuyén tir VN2000 vé W(GS84 da dugc xdc dinh (bang 3).

L B e
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Bang 3. Cdc tham s6 tinh chuyén toa dé tir VN2000 sang WGS84

| o T, T, T, D R; R, R; Thoi
;’ Gia tri Mm mm mm 10° mas Mas mas_ | diém
| WGS84 (G1762) | 194,7154] 37 8661 110,4386| -2,2172| 11,0920 7,0395| 72,1838| 20050
| WGS84 (G1674) | 194,7114] 37,8691] 110,4426 -9,1172]  1,3620! 6,7695 72,5638| 2005.0
| WGS84 (G1150) | 195,0293| 38,01471] 110,3792 -11,1682]  4,7517|  1,4456] 86,6502| 2001.0
| WGS84 (6G873) | 195,3391] 38,15302| 110,3148 -13,0293]  8,1414] -3,8783] 100,7366| 1997 0
_WGS84 (G730) | 195,5565] 38,24353| 110,2624 -13,9225] 10,6837 -7,8@3?,@ 1994.0
VGS84 (ban gbc) | 196,2898] 39,11956] 110, 2802 -96,1000; 0,8579. -20,8810| 139,7773| 1984.0

St dung cdc tham $5 tinh chuyén trong bang 2, toa d5 VN2000 cua lusi Chau A Thai Binh Duong
va lugi GNSS bién duoc tinh chuyén vé hé WGS84. Bén canh d. cdc gid 111 toa d6 ITRF duoc tinh
chuyén vé toa d6 WGS84 theo cdc tham s6 di duoc xéc dinh trong [5]. D6 léch trung phuong giira toa
do WGS84 duoc xdc dinh theo phuong dn tinh chuyén tor h¢ VN2000 v6i phuong 4n tinh chuyén tir
ITRFO8 dugc thong ké trong bang 4 va minh hoa trén bicu do hinh 2. Sé liéu trong bang 4 va biéu db
hinh 2 cho thﬁ)g O mic db khéi quat, do Iéch trung phuong gifra toa d6 WGSS4 duoc xéc dinh tir hai
phuong dn (tinh theo VN2000 va ITRF0S) déng déu trong cdc khung quy chiu cua WGS84. Vé chi
tiét, do léch trung phuong trong hai khung WGS84 (G1674) va WGS84 (G1762) nho hon mét chiit so
voi khung (G1150). Biéu nay c6 thé giai thich 1a do WGS84 (G1150) 1a phién ban cii [26]. thoi diém
xac dinh WGS84 (G1150) (nam 2001) [26] c4ch xa thoi diém do hai hedi (nam 2015 va 2016). Hai
khung WGS84 (G1674) va WGS84 (G1762) déu 1a hai phién ban méi [26], thoi diém xac dinh hai
khung nay khd gan nhau (nam 2012, 2013) [26] va gan véi thoi didm do usi (nam 2013 v 2016).

Bang 4. Dé léch trung phirong gifta toa dp WGS84 duoc xdc dinh theo phuong dn tinh chirvén
hé VN2000 véi phuong dn tinh chuyén tir ITRFOS

| Lusi T Khune I Chénh 1éch trung phu@ngﬂgé@ N
S X(m) Y(m) Z(m) | Ténghgp
WGSS4 1150 10,0465 |  +0,1178 |  +0,0368 | +0,0761

| Ludibién WGS84 1674 +0,0463 |  +0,0913 | +00330 | +0,0621

? WGS84 1762 £0,0463 | 30,0913 | $0,0330 | +0,0621

| WGS84 1150 $0,0550 |  %0,1629 |  +0,0468 | +0,1029

| Ludi Chau A WGS84 1674 $0,0503 | +0,1206 |  +0,0362 | +0,0783

! WGS84 1762 *0,0503 |  +0,1206 |  +0,0362 | +0,0783

S6 licu trong bang 4 va biéu db hinh 2 cling cho théy,
an (tu VN2000 vy ITRF) trong luéi Chau A Théi Binh Dvong

Bén canh dd. bai bdo da si dung 7 tham sb tinh chuyén tir VN2000 sang WGSS84 da dugc
cbng b trong [1] dé tinh chuyén toa d6 VN2000 cia céc diém trong hai udi sang toa d6 WGSS84. Vi
ITRF 2008 duoc coi 1a tuong déng vo1 WGS84 (G1674) [26], nén toa do trong hai khung duoc coi 12
trung nhau. Do d6. d2 d4nh gié d& chinh x4c cia 7 tham sb tinh chuyén toa dé hién nay dang st dung,
Bai bdo da so sanh két qua xdc dinh WGS84 theo 7 tham s6 ndy véi cac 2id tri toa d6 WGS84 (G1674)
da biét (bang 5 va hinh 3). S6 lidu trong bang 5 va biéu db hinh 3 cho thay do 1éch trung phuong gifra
toa do WGS84 duogce xdc tr h¢ VN200O voi eid tri WGSS4 da bidt 12 rit dang k&. P§ léch trung
phuong vé vi uf diém Ien dén trén + 0.05m déi voi ca hai ludi Chau A Thii Binh Duong luéi tric dia
bién. Mirc l&ch nay kha 161 so voi gid try £0,06m trong truong hop st dung b tham sb moi dp dung dé
tinh chuyén tir VN2000 sang WS84,

do chénh Iéch toa do tinh tir hai phuong
lon hon trong héi bién,
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e

0.1200
0.1000
0.0800
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A Lwoi Bign 2 Lwdi Chau A Thai Binh Duong

Hinh 2. Do léch trung phuong gitta toa do WS84 deoc xde dinh theo phirong dn tinh chuvén rir e
VN2000 v&i phuong dn tinh chuyén tir ITRFOS
Bang 5. 0 [ech trung phuwong gitta tod do WGS84 duoe xde dinh tir hé VN2000 ( theo 7 tham so cil)

Vvoi gid tri WGS84 da biét

L H'\’,ﬂ i "_——‘T'—r”’r’"#_‘—“’f‘;’—'ﬂ*’
C X(m) Y(m) 7(m) Thng hop (m)

S ‘*!”HH*',“JF'”‘TT!’ T

0| 07158 031671 20.5003 ¢

wong | 2083 | #0.7057 £03510 | 05235

Bién Chau ATB.Duong |

Hinh 3. 6 léch trung phirong gilka 1oa do WGS84 dwege xdc dinh tir he VN2000 voi gid tri WGS84
da biér

5. KET LUAN

Sau muoi nam cong bd, bd tham sé tinh chuyén toa do gitra WGS84 va VN 2000 nén duoc cap
nk}ﬁt lai boi WGS 84 da dugc ning cép {én phién ban moi. Do viée xédc dinh toa do WGS 84 vdi chinh
Xac cao khong d& dang thyc hicn trong didu kién Viét Nam nén bai bdo da su dung hé quy chiéu I'TRS
(cu thé hda bang cac khung quy chiéu ITRE) lam yeu t6 trung gian. B tham s tinh chuyén gitta VN
ZQQO vi WGS 84 duoc xdc dinh gian tiép théng qua xac dinh cédc bd tham s tinh chuyén gitta ITRE
Vo1 tirne hé.

i RS
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Trén co s6 so sinh két qua tinh chuyén toa d6 theo cdc phuong 4n khac nhau cho cung mot i
tiwong xét cho thiy cac tham s6 mdi ¢6 d6 chinh x4c khd cao vi d6 chénh 1ach trung phuong vé vi 81
diém gifra cdc phuong 4n chi 6 mirc +0,06m, gié tri nay kha nho so vo1 trudng hop sir dung bé tham soé
¢l (£0,5m).

Loi cam on: Tdp thé 1dc gid xin chan thanh cam on sy hé tro nghién ciu cua De 1ai khoa hoc
cdp co s6: “Nghién ciru két ndi toa do theo quan diém dong giita cdc hé quy chiéu trdc dia”, ma sé
13.01.17.0.06 cua Truong Pai hoc Tai nguyén va Mbi triucmg Ha Noi.
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