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DANH GIA PQ CHINH XAC CUA MO HINH
QUASIGEOID QUOC GIA KHOI PAU VIGAC 2017

HA MINH HOA®, LWONG THANH THACH®
“Vién Khoa hoc Po dac va Ban dé
@Trwong Dai hoc Tai nguyén Méi trirong Ha Noi

Tém tat:

Bai l?éo khoa hoc nay da gioi ,thiéu cac két qua xay du’qg mé hinh quasigeoid quéc g{a
khoi dau VIGAC201, 7 vOi dQ chinh xac trong hé quy chiéu toa dd khéng gian khoi dau
VN2000-3D. Cac két qua kiém tra cho thay dé tin cay va doé chinh xac cao cua mé hinh

quasigeoid quéc gia khéi dédu VIGAC 2017.
1. Dit van dé

Viéc xay dwng hé quy chiéu toa do khong
gian quédc gia (hé toa do dong) 1a mot trong
nhi*ng ndi dung quan trong cta Chién lwoc
Phat trién nganh Do dac va Ban d6 dén nam
2020 da dwoc phé duyét trong Quyét dinh
s& 33/2008/QD-TTg ngay 27/02/2008 ciia
Thu twédng Chinh pha va tap trung trong
minh cac thanh twu hién dai nhat cta Trac
dia cao cap trong giai doan hién nay. Nhw
da trinh bay trong [Ha Minh Hoda va nnk,
2012], mau chét cla viéc giai quyét nhiém
vu néu trén la xay dwng mé hinh quasigeoid
dd chinh xac cao trén lanh thé quéc gia. Hé
quy chiéu toa dd khoéng gian qudc gia dugc
xay dung trong mai lién két véi ITRF phai
dam bao dé sai s6 twong ddi clia cac toa dd
khéng gian nam & m&c 1.10° [Augath W.,
lhde J., 2002]. Bé dat dwoc tiéu chi trén,
trong [Ha Minh Hoa, 2014a] da chirng minh
dwgc rang do chinh xac clda md hinh
quasigeoid quéc gia phai cao hon + 4 cm.
Khi ky hiéu#* |a do cao chuan quéc gia,< 1a
do cao quasigeoid qudc gia, H 1a d6 cao trac
dia qubc gia cta diém trac dia, viéc xay
dwng md hinh quasigeoid quéc gia d6 chinh
xac cao phai ddm bao dé luén nhan duwoc
quan hé H=H" +<¢  Trong thyc tién thé
gi®i, hé toa d6 khong gian dia tdm OS Net
(Ordnance Survay Network) cua nwéc Anh

dwgc xay dyng dwa trén mé hinh geoid
OSGMO02 (Ordnance Survey Geoid Model
2002) v&i dé chinh xac £ 2 cm (OSGMO02: A
New geoid model for the British Isles); M6
hinh geoid cla Australia AUSGeoid09 v&i
dé chinh xac = 3 cm dang dwgc dinh hwéng
cho viéc xay dwng hé quy chiéu dia tam
GDA2020 (The Geocentric Datum of
Australia) (Australia is on the
move GDA2020); Hé quy chiéu toa do
khéng gian cia Coéng hoa Lién bang Dlrc
ETRS89/DREF91/2016 dwgc xay dwng dya
trén moé hinh quasigeoid GCG2016
(Germany Combined Quasigeoid of 2016)
v&i dO chinh xac + 2 cm (Quasigeoid of the
Federal Respublic of Germany).

Vay mé hinh quasigeoid quéc gia thuc
chat 14 cai gi. S& di phai dat ra cau héi nay
bdi vi & Viét Nam khéng hiém cac cong
trinh d& coi mat quasigeoid toan cau la mat
khoi tinh cho hé dd cao, trong khi d6 hé dé
cao chuan quéc gia Hai Phong 1972 (HP72)
lai dwa trén mat quasigeoid cuc bé Hon DAau
sat nhat véi mét bién trung binh nhiéu ndm
tai tram nghiém triéu Hon Dau. M6 hinh
quasigeoid quéc gia la mang lwdi (grid) cac
& chuadn hinh vuéng (cells) ndm trén mat
quasigeoid quéc gia véi cac di¥ liéu ctia moi
dinh ctia 6 chuan hinh vuéng bao gém cac
toa do tréc dia B, L trong hé quy chiéu toa
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do quéc gia va dé cao quasigeoid cuc bd
£'la dé cao cua dinh so v&i mat ellipsoid
quy chiéu quéc gia (vi du & Viét Nam la
ellipsoid WGS84 quy chiéu quéc gia), thém
vao do dd cao quasigeoid dwgc xac dinh tw
dinh theo phu’o’ng vuong goc v&i mat
ellipsoid quy chiéu quéc gla Trong khi dé
mo hinh quasigeoid toan cau la mang lu6i
cac 6 chudn hinh vuéng ndm trén mat
quasigeoid toan cau véi cac dit liéu ctia moi
dinh ctia 6 chuan hinh vuéng bao gém cac
toa do trdc dia E. I trong hé quy chiéu toa
dd quéc té (vi du WGS84) va do cao quasi-
geoid toan cau £ |a do cao cta dinh so voi
mat ellipsoid quy chiéu toan cau (vi du ellip-
soid WGS84 quéc té), thém vao dé dé cao
quasigeoid toan cau dwoc xac dinh tir dinh
theo phwong vuéng géc véi mat  ellipsoid
quy chiéu toan cau.

Véi gidi thich néu trén, déi voi didm M
trén mat vat ly Trai dat thudc 1anh thé quéc
gia, cac diém twong ng v&i no 1a diém My
nam trén mét quasigeoid cuc bd (qudc gia)
va diém M, nam trén mat quasigeoid toan
cau (xem hinh 1). Trén hinh 1: #71a d6 cao
chuén cla diém M trong hé dé cao qubc gia;
S la d6 cao quasigeoid qudc gia cuia diém
M va bang doan MyMs; Z la d6 cao quasi-

-

—— M e
//_/_'"_____fl,______:,T—_'___
— ¥
~ ]
UM
— H<| L o,
e lve
— \.‘Ej _L
/_/""F — M3 <
_— T Qo_

geoid hén hop clta diém M va béng doan
M4Qq; €< la do cao quasigeoid toan cau cua
diém M va bang doan M,Qq. Pai lwgng
bang doan MM, la d6 cao cla mat
quasigeoid cuc bo Hon D4u so voi mat
quasigeoid toan cau twong rng voi diem M
trén mat vét ly Trai dat.

S& di € duoc goi la dé cao quasigeoid
hén hop cug diém M, b&i vi né 1a dé cao cla
diéem My nam trén mat quasigeoid cuc bo
(quoc gia) so v&i mat ellipsoid quy chiéu
quéc gia. D6 cao quasigeoid hén ho’p khéng
phai la dé cao qu§5|ge0|d qubc gia, tuy
nhién no6 co vai tro rat quan trong trong viéc
xay dwng mé hinh quasigeoid qudc gia do
hai ly do sau:

- N6 chinh la d6 cao quasigeoid
GNSS/thly chuan va dugc xac dinh tir cong
nghé GNSS theo cdng thirc:

Z=H-H’, (1)

& day H 13 do cao trac dia toan cau cla diém
M so vé&i mat ellipsoid quy chiéu toan cau va
dwoc xac dinh nhd cong nghé GNSS, con
713 dd cao chuan cla diém M trong hé do
cao qudc gia;

- Néu xac dinh dwoc do cao Dy cua mat

__ Mat vat ly Trai dat

&y

Mit quasigeoid toan cau

Mt ellipsoid WGS84 quy chiéu quéc gia

M3 l elhpscnd WGS84 quy chiéu toan cau

Hinh 1: Cac quan hé gitra ,céc mat quasigeoid cuc b, quasigeoiq toan céu,
ellipsoid quy chiéu quéc gia, ellipsoid quy chiéu toan cau
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quasigeoid cuc bd Hon D&u so véi mat
quasigeoid toan cau, thi chung ta hoan toan
xac dinh dwoc do cao quasigeoid hén hop
theo cbng thirc:

& =< +Dy,

(2)
& day < Z1a dd cao quasigeoid toan ciu dwoc
xac dinh tir mé hinh trong trwdéng Trai dat
EGM va da dwoc quy chuyén vé ellipsoid
WGS84 quy chiéu toan cau. O’ Viét Nam do
cao Dy = 0,890m duwgc xac dinh tai tram
nghiém triéu Hon D4Au dwa trén hai nhom div
lieu déc lap:

+ Nhém di liéu thtr nhat: Cac do cao trac
dia toan cau H , dd cao quasigeoid toan cau
£ tr mo6 hinh EGM2008 da dwoc quy ddi vé
ellipsoid WGS84 quy chiéu toan cau, do cao
chuén qudc gia #7 ctia 89 diém d6 cao hang
| qubc gia va 75 diém do cao hang Il quéc
gia;

+ Nhém dir liéu the hai: M6 hinh mat
bién trung binh déng lwc DTU10MDT.

Cac ching minh ly thuyét va thwc
nghiém xac nhan vé sw khéng déi cta do
cao Dy =0,890m trén lanh thd Viét Nam va
toan cau da dwoc trinh bay trong nhiéu tai
liéu, vi du Ha Minh Hoda, va nnk, 2012; Ha
Minh Hoa, 2016a; Ha Minh Hoa, Nguyén Ba
Thay, Phan Trong Trinh va nnk, 2016b;
Nguyén Tuan Anh, 2015; Lwong Thanh
Thach, 2016.

Chinh céng thire (2) voi Dy = 0,890m da
dwgc st dung d& xay dwng md hinh
quasigeoid hén hop quéc gia VIGAC2014
(Ha Minh Hoa, Nguyén Ba Thiy, Phan
Trong Trinh va nnk, 2016b). Dwa trén 09
diém co s& (la 09 diém dd cao hang 1) cta
md hinh VIGAC2014 (xem chi tiét trong tai
lieu Ha Minh Hoa, 2014b, & trang 406) da
tién hanh thwc nghiém truyén dd cao nha
nwdc nho cbng nghé GNSS va md hinh
VIGAC2014 lén 30 diém thudc cac mang
lwdi dia dong lwc Mién Bac va ving déng
bang séng Clru Long va ra hai dao Cén Dao

va Phu Québc véi khoadng cach truyén cuc
dai dén 1500 km. Cac két qua tinh toan cho
thay tai mdi diém GNSS trong 09 gia tri do
cao chudn quéc gia dwoc xac dinh, do
chénh gilra chung khéng vwot qua 1,5 cm
(xem tai liéu Ha Minh Hoa, Nguyén Ba Thy,
Phan Trong Trinh va nnk, 2016b). Diéu nay
cho thdy rang mé hinh quasigeoid toan cau
EGM2008 n6i chung va md hinh
VIFAC2014 néi riéng cho dd chinh xac rat
cao cla hiéu do cao quasigeoid gitra hai
diém bét ky trén Ianh thé Viét Nam.

Vay van dé khoa hoc tiép theo 14 1am thé
nao dé xay dwng dwoc mé hinh quasigeoid
quéc gia dwa trén mé hinh quasigeoid hén
hop VIGAC2014?. Pé tra 1oi dwoc cau hdi
nay chung ta phai xac dinh dwoc quan hé
gitta md hinh VIGAC2014 v¢&i ellipsoid
WGS84 quy chiéu qubc gia. Tir day tat yéu
phai gidi quyét bai toan dinh vj ellipsoid
WGS84 quy chiéu quéc té cho sat nhat voi
mat quasigeoid cuc bé Hon DAu. Bai toan
nay da dwoc gidi quyét trong tai liéu (Ha
Minh Hoa, 2017).

Khi dinh vi ellipsoid WGS84 quy chiéu
quéc té cho sat nhat véi méat quasigeoid cuc
bd Hon DAu sao cho cac truc toa dé cua
ellipsoid WGS84 quy chleu quéc té va ellip-
soid WGS84 quy chiéu quéc gia song song
v&i nhau, chung ta c6 quan hé glua doé cao
tréc dia toan ciu H va do cao trac dia quéc
gia H cutia diém bét ky & dang sau:

dx,
H=H+ Al dy, |
dz,
& day ma tran hé sé A co dang:
A=(cosB-cosL cosB-sinl

)

sin B).

B, L. Hla cac toa do trac dia cla dié’m
twong tng trén ellipsoid WGS-84 quy chiéu
qudc té nhan dwoc tr cac két qua do dac
GNSS va xt ly cac dir liéu do GNSS trong
ITRF; dX,, dYy, dZ, la cac toa dd khéng
gian clia tam ellipsoid WGS-84 quy chiéu
toan cau so voi tam ellipsoid WGS-84 quy
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chiéu quéc gia.

Lwu y d6 cao quasigeoid qudc gia cla
diém < =H-H7 va cong thic (1), twr (3)
chung ta c6 quan hé gilra dd6 cao quasige-
oid quéc gia £ va dd cao quasigeoid hén
hop £ & dang sau:

¢=Z+4dy,
dz,

Do dd cao quasigeoid hén hop £ hoan toan
duwoc xac dinh bang cong nghé GNSS trén
diém c6 do cao chuan quéc gia ##7.nén khi
gidi hé phwong trinh (4) trén n diém
GNSS/thay chuén dwdi diéu kién 5 -2 = min,

chung ta sé xac dinh dwoc cac thar'r_11 sb dXp,
dYy, dZ, Tt day lwu y (4) ching ta hoan
toan chuyén doi duwgc mo hinh quasigeoid
hon hop ,\/IGACZO14 :chénh mo hinh quasi-
geoid quoc gia kh&i dau theo cong thirc:

dx,
;H :‘g'_*'l'A' dYO »
iz,

Duwa trén164 diém GPS/thly chuan ph
trum ca nwéc bao gébm 89 diém dd cao hang
| va 75 diém d6 cao hang Il, thém vao do
céac két qua do GPS va x& ly cac div liéu do
GPS trong ITRF bang phan mém Bernese
da dwoc Cuc Do dac va Ban db Viét Nam
thwe hién trong giai doan 2009 — 2010, trong
tai liéu liéu (Ha Minh Hoa, 2017) da cong bb
cac tham s0 chuyén doi tir ITRF twong (g
VO eII|p30|d WGS84 quy chiéu quoc té vé
hé quy chiéu toa dd khéng gian quéc gia
kh&i dau VN2000-3D nhu sau:

dXp = 204,511083m,
dYy=42,192468m,
dZ,=111,417880m.

Ex <giay> = - 07,011168229,
Ey <giay> = 07,085600577,
Ez <giay> = - 07,400462723

(4)

(5)

Dm = 0,000000000

Viéc danh gia dé chinh xac cta dé cao
quasigeoid quéc gia tlr hai day cac gia tri do
cao quasigeoid doc lap: Day th&r nhat bao
gbm 164 d6 cao quasigeoid < dwoc xac
dinh ttr cong thire (4), day thtr hai bao gébm
164 d6 cao quasigeoid & dwoc xac dinh tw
cbng thtrc (5) dwa trén mé hinh VIGAC2014
cho thay dé chinh xac cla dé cao
quaS|ge0|d qudéc gia dat 6’ murc
#pe =+ &082 s, Khong co higut - < nao vuot
qua han sai + 2.5+/2m; =+ 0219 m.thém vao
do6 160 (chiém 97,56 %) cac hiéu £-Z nho
hon han sai + Z,Oﬁmg =+ 0175 m. Diéu nay
mot Ian nira xac nhan sy tin cay ctia mo
hinh VIGAC2014 dwgc xac dinh theo céng
thee (2) véi Dy = 0,890m. M6 hinh
quasigeoid quéc gia khéi dau VIGAC2017
dwoc xay dyng dwa trén cbéng thire (5) va
hé quy chiéu toa d6 khéng gian quéc gia
kh&i dau (VN2000-3D) lién két véi ITRF
theo 07 tham s6 chuyén toa do néu trén.

Muc dich cua bai bao khoa hoc nay la
danh gia dd chinh xac cua mdé hinh
VIGAC2017 dya trén 25 diém GPS/thdy
chuan khéng tham gia dinh vi ellipsoid va
nghién ctu sy thay déi cac toa dd tréc dia
B, L gitra VN2000-3D va VN2000-2D.

2. Giai quyét van dé

Do céac diém dd cao hang |, Il quéc gia bi
xé dich nhiéu do cac yéu t6 ty nhién va
nhan sinh, nén trong cac dé tai (Ha Minh
Hoa, va nnk, 2012; Ha Minh Hoa, Nguyén
Ba Thay, Phan Trong Trinh va nnk, 2016b;
Lwong Thanh Thach, 2016) da tién hanh
kiém tra sy 6n dinh cla cac diém dd cao
hang |, Il theo cac phwong phap khac nhau.
Trong téng s6 230 diém dd cao hang | va
199 diém dd cao hang Il dwgc Cuc Do dac
va Ban d6 Viét Nam do GPS va x{ ly di¥ liéu
do GPS trong ITRF twong tng vo&i ellipsoid
WGS84 quy chiéu quéc té da xac dinh dugc
97 diém dd cao hang | va 75 diém dod cao
hang Il 6n dinh nhat. D& giai quyét dinh vi
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ellipsoid dwoc dé cap & trén da st dung 89
diém d6 cao hang | ciing véi 75 diém d6 cao
hang II. 08 diém d6 cao hang | con lai dwoc
st dung dé danh gia dé chinh xac ctia md
hinh VIGAC2017. Ngoai ra trong khuén khé
cac dé tai néu trén, Vién Khoa hoc Po dac
va Ban do6 da do GPS trén diém do cao
hang | (BH-TH)112 va 16 diém GPS duoc
do ndi tlr cac diém dd cao hang |. Cac két
qua tinh chuyén cac toa do trac dia tw
ellipsoid WGS84 quy chiéu quéc té vé hé
VN2000-3D twong wng voi ellipsoid WGS84
quy chiéu qudc gia va cac két qua tinh toan
dd cao chuan quéc giaH’ cla 25 diém kiém
tra dya trén md hinh quasigeoid quéc gia
kh&i dau VIGAC2017 va so sanh véi cac do
cao chuan quéc gia##7 (cac dd cao goc qudc
gia trong hé d6 cao HP72) (xem bang 1).

Khi coi cac gia tri d6 cao chuan quéc gia
(cac dd cao gbc quédc gia trong hé do6 cao
HP72) clia cac diém dd cao hang | kiém tra
la khéng c6 sai sb, dwa trén coéng thirc
Gauss chung ta c6 dé chinh xac ctia d6 cao
chuan quéc gia dwoc xac dinh nhe hé quy
chiéu toa d6 khéong gian khéi dau
VN2000-3D va mé hinh quasigeoid quéc gia
kh&i dau VIGAC2017 nhuw sau:

2

d; =0.148876a

=+ 0,077 m.
25

Do 07 tham s& chuyén toa do tir ITRF vé
VN2000-3D dwoc trinh bay & muc 1 khac
véi 07 tham s6 chuyén toa dd t ITRF vé
VN2000-2D ctia Cuc Do dac va Ban d6 Viét
Nam [xem Huéng dan st dung cac tham sé
tinh chuyén tr Hé toa dd quéc té WGS84
sang Hé toa do quéc gia VN-2000 va nguoc
lai], nén cac toa do trac dia cla diém tréc
dia duoc xac dinh trong VN2000-3D khac
véi cac toa do tréc dia twong (rng trong
VN2000-2D, nhwng rat nhd. Trong bai bao
khoa hoc nay da trinh bay cac két qua so
sanh cac toa do trac dia gitra VN2000-3D va
VN2000-2D d6i v&i 10 diém GNSS dé minh
hoa (xem bang 2).

Dé dadm bao sy khong thay déi cac toa
dd trac dia gitba VN2000-3D va VN2000-2D,
doi voi VN2000-3D cac vi do trac dia B
dwoc hiéu chinh b&i s6 cai chinh
&= (07.0087-0.00024662B & day vi do trac
dia B dwoc quy vé do, con cac kinh do trac
dia L dwoc hiéu chinh b&i sé hiéu chinh

&8 =07.002.

Bang 1
Cac toa do trac dia Dé cao chuan Do cao chuan quéc Do chénh
STT | Tén diém | quéc gia B, L, H trong | quéc gia 27 (m) dwoc [gia &7 (m) trong hé d8| . — 2 _ v (m)
VN2000-3D tinh tw VIGAC2017 cao HP72 *
Cac méc dd cao hang | dwgc Cuc Do dac va Ban dé Viét Nam do GPS trong giai doan 2009 - 2010
11 30 40.297
1 I(BT-PD)46 106 45 40.092 50.745 50.834 -0.089
51.139 m
10 07 17.163
2 | I(VL-HT)305 10517 13.823 1.319 1.403 -0.084
0.560 m
22 0141.186
3 IBH-LS94-1 106 37 45.846 195.272 195.146 0.126
194.372 m
17 56 19.670
4 I(HN-VL)76 106 28 30.961 15.310 15.176 0.134
12.676 m
13 56 36.450
5 | I(VL-HT)113 109 04 36.947 8.415 8.288 0.127
8.209 m
12 48 18.513
6 |I(BT-NH)11-1 108 32 19.267 466.779 466.648 0.131
468.855 m
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I(DN-BT)18-1

15 33 43.638
107 49 10.383
112.327 m

112.429

112.514

-0.085

IHP-MC9

20 58 48.423
106 55 08.766
6.558 m

8.512

8.624

-0.112

Céc méc dd cao hang | duwgc Vién Khoa ho

¢ Do dac va Ban dé do GPS trong cac nam 2012 - 2013

QNO1

1535 06.413
108 27 54.607
1.967 m

3.468

3.475

-0.007

10

QNGO1

14 54 10.818
108 54 42.684
3.606 m

4.666

4.753

-0.087

1

BPO1

1124 18.133
106 36 40.250
49.531m

49.426

49.402

0.024

12

22A1

20 02 22.308
105 50 32.487
1.058 m

1.901

1.913

-0.012

13

38A1

19 14 16.835
105 41 47.602
2.758 m

4.074

4.153

-0.079

VL48

18 46 49.762
105 38 43.945
3.271m

4.864

4.834

0.030

15

VL59

18 24 10.621
105 49 20.297
-0.118 m

1.752

1.752

0.0

16

HT84

15 04 35.941
108 49 47.204
3.347m

4.560

4.496

0.064

17

HT94

14 44 32.031
109 01 37.841
8.319 m

9.353

9.241

0.112

18

HT106

14 16 29.068
109 04 38.062
12.138 m

12.562

12.534

0.028

19

HT121

13 45 48.672
109 08 54.898
8.757 m

8.730

8.765

0.035

20

HT127-4

13 23 02.209
109 14 28.796
3.231m

2.773

2.760

0.012

21

HT141-3

1252 17.776
109 23 54.474
151.460 m

150.542

150.479

0.063

22

HT159-1

1222 11.178
109 11 30.536
11.035 m

9.565

9.602

-0.037

23

HT173-3

11 58 03.888
109 11 21.069
4.5094 m

2.950

2.983

-0.033

24

HT197

11 13 42.522
108 42 48.132
18.673 m

16.768

16.690

0.078

25

I((BH-TH)112

20 48 24.670
104 45 1.409
976.807 m

974.866

974.851

0.015
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Bang 2:
ez B, L, H trong B, L trong dB
STT | Tén diém VN2000-3D VN2000-2D dL
Lwéi dia ddng lwc Mién Bac (2013)
2138 11.879
21 38 11.882 - 0,003
1 C052 104 47 07.206 g
o oy 104 47 07.209 -0".003
21 0147.286
2101 47.289 - 07,003
2 C022 104 18 35.056 g
e oo 104 18 35.058 -0".002
2107 10.794
2107 10.797 -0".003
3 C045 104 58 47.932 \
oo 104 58 47.934 -0".002
4 033 {04 00 01 £14 21 33 00.427 - 07,003
o 00h 104 02 01.517 -0".002
5 C004 03 14 10,908 21 55 36.205 - 07,005
age 103 14 11.000 -0".002
Lwéi dia dong lyc vung déng bang Séng Cru Long (2013)
10 05 43.890
10 05 43.897 -0.007
6 A004 10525 33.718 105 25 33.719 -07.001
9.493
10 13 25.201
10 13 25.207 -0”.006
7 A001 105 58 51.792 s -
2618
914 16.460
9 14 16.466 -0".006
8 AO11 105 27 15.474 \
s 105 27 15.475 -0".001
85127.628
8 5127.635 -0.007
o AD12 105 01 9617 105 01 9.619 -07.002
2216
836 05311
836 05317 | -0".006
10 A009 104,45 15124 104 45 18.126 -0".002

3. Két luan

Céac két qua kiém tra do chinh xac cla
mé hinh quasigeoid quéc gia khéi dau
VIGAC2017 trong hé quy chiéu toa do
khéng gian quéc gia khéi dau VN2000-3D
cho thdy mé hinh nay cé d6 chinh xac kha
cao va dam bao viéc xac dinh dd cao chuan
quéc gia hang Il nhér cong nghé GNSS. Viéc
nang cao tiép theo dd chinh xac cta mé
hinh quasigeoid quéc gia sé dugc thyc hién
nho s dung cac dir liéu do trong lyc chi tiét
trong twong lai.O
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Accuracy estimation of initial national quasigeoid model VIGAC2017

Ha Minh Hoa, Vietnam Institute of Geodesy and Cartography

Luong Thanh Thach, Hanoi University of National Resources and Environment

This scientific article presents results of construction of initial national quasigeoid model
VIGAC2017 with accuracy at level + 6,2 cm in a initial national spatial reference system
VN2000 - 3D. Estimation results show that the initial national quasigeoid model
VIGAC2017 has high reliability and accuracy.O
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