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CAC VAN DE LIEN QUAN PEN VIEC XAY DUNG
HE QUY CHIEU KHONG GIAN QUOC GIA

PGS. TSKH. HA MINH HOA
Vién Khoa hoc Do dac va Ban db

Tém tat:

Bai béo khoa hoc nay nghién ctru van dé méu chét dé xay dung hé quy chiéu khéng
gian quéc gia do la viéc xay dwng mé hinh Quasigeoid quéc gia d6 chinh xac cao. Viéc
g/a/ quyét van dé nay lién quan dén hang loat bai toén khoa hoc - ky thuat phirc tap bao
gbém x4ay dung mang lwéi GNSS duya trén dbng thoi cac céng nghé GPS/GLONASS, xw ly
toén hoc mang Iwéi do cao hang |, Il quéc gia trong hé do cao duwa trén méat Geoid cuc b
Hon Déu dé xéac dinh céc gia tri thé ndng trong truong thuc cla cac mébe dé cao hang I, Il
qudc gia, hiéu chinh cac hé sé khai trién diéu hoa ctia mé hinh trong truong Qué dat EGM
dwa trén céc di liéu do trong lurc chi tiét trén 1anh thé quéc gia va céc gia tri thé néng trong
truong thue cua céc méc dé cao hang I, Il quéc gia, binh sai ghép ndi mang luéi GNSS
vao hé quy chiéu khéng gian quéc gia. Bai bao ciing chi ra rdng khi hiéu chinh céc hé sé
khai trién diéu hoa ctia mé hinh trong truong Qua dat EGM dé nhan duwoc dj thwong do cao
trong luwc v&i do chinh xac cao hon 0.08 m la mét trong nhiing co s& khoa hoc quan trong
dé dat duoc db chinh xéc cia mé hinh Quasigeoid & mirc 0.04 m.

1. Dat van dé

khéng gian Qua d4t, nhung hé toa dd nay cé dac diém co ban sau: gbc clia hé toa

dd va vi tri ctia cac diém dwoc xac dinh trong hé toa do nay ludn thay dbi theo thoi
gian theo nhirng quy luat toan hoc xac dinh. Khung quy chiéu Qua dat quéc té ITRF
(International Terrestrial Reference Frame) la hé quy chiéu khéng gian dong lwc quéc té
v&i gbc clia hé quy chiéu trung véi tam vat chat clia Qué dat. Tuy nhién, do tam vat chat
cla Qua déat ludbn chuyén dong vaéi toc dd 1 mm/1 nam, nén ITRF chi dwoc xac dinh vao
mot thdi diém chuan xac dinh va sau mét vai nam lai phai dinh vi lai gbc ctia né vao tam
vat chat Qué dat. Nhw vay, vi tri khdng gian ciia mot diém sé khac nhau trong cac ITRF
khac nhau.Mét khac, do chuyén dich dia dong lwc cia vé Trai dat, clia cac mang kién tao,
nén trong mot ITRF xac dinh, vi tri khéng gian cla cac diém dwoc xac dinh trong ITRF nay
cling thay ddi theo thi gian. Té chirc Dich vu GNSS quéc té (International GNSS Service)
c6 trach nhiém thwdng xuyén dinh vi lai géc clia ITRF vao tdm vat chat clia Qua dat va xac
dinh céac tbc do chuyén dich khéng gian cla cac diém (cac tram thu tin hiéu GNSS (Global
Navigation Satellite System)) thuéc mang lwéi IGS. Hé quy chiéu khoéng gian quéc gia
duwoc xay dwng dwa trén mang lwdi GNSS quéc gia dwoc xi ly trong ITRF duwoc goi 1a hé
toa do dong lwc quéc gia hodc hé quy chiéu khéng gian déng lwc qudc gia, hay don gian
hon la hé quy chiéu khéng gian québc gia.

Hé toa d6 dong lwc hay hé quy chiéu khong gian dong lwc thwe chét 1a hé toa do
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Hé quy chiéu khéng gian qubc gia duwgc xay dwng dé théng nhat cac hé quy chiéu toa
d6 mat phang qudc gia va hé do cao quoc gia trong hé thong quy chiéu khong gian quéc
gia thong nh4t. D& bao ton cac toa dd phang cta hé quy chiéu toa d6 mat phang quéc gia,
cac diém co s& cla he quy chiéu khéng glan quéc gia phai tring v&i cac dlem thién van -
tréc dia hang |, Il qubc gia. H& NSD83 ctia My 1a hé toa do khéng gian quéc gia. 38 nwéc
chau Au véi khodng gan 100 cac hang, cac truéng Pai hoc tdng hop da tham gia vao mang
lwéi thwong trwc GNSS EUREF (EUropean Reference Earth Frame) bao gém 218 tram
GNSS thudng trwe, trong dé 80 tram GPS/GLONASS, 87 tram IGS, va da xay dwng hé
quy chiéu Qua dat chau Au ETRS89 vao nam 1989 dwa trén ellipsoid quy chiéu GRS80
(Ihde J., Bruyninx C. (2008)). Vwong qudc Anh vao nam 2002 da két néi cac mang Iwoi
tam giac quéc gia v&i ETRS89 va da xay dwng dwoc hé toa dé khdng gian dia tdm OS Net
(Ordnance Survey Network) clia nwéc Anh. M6 hinh Geoid OSGMO02 clia nwéc Anh c6 do
chinh xac & mirc £ 2 cm. Trong tai liéu (Sanchez L., Martisnez W. (2001)) da théng bao
réng hé toa do mat phéng Bogota ctia Colombia dwgc IGAC xay dwng tir nam 1936 vé&i
cac mang luéi trac dia qudc gia truyén théng bao gdbm 11.000 diém hang |, Il. Cung v&i
viéc phat trién SIRGAS vao nhirng ndm 1994, 1996 va 1997 IGAC (the Instituto Geografico
Agustin Codazzi) da xay dwng Khung quy chiéu trdc dia MAGNA (MArco Geocétrico
Nacional de ReferenciA) dwa trén viéc xay dwng mang lwéi GPS phu trum Colobia bao
gdm 56 diém dwoc két nbi véi hé théng SIRGAS2000 va ITRF va stir dung ellipsoid GRS80.
Khung quy chiéu trdc dia MAGNA dadm béo viéc xac dinh vi tri mat phdng & mic + 2 cm
va do cao trac dia & méc + 6 cm.

Mot sb vi du néu & trén phan anh moét thuc té trong xu hucyng phat trién hién dai cla
Trac dia cao cap - d6 1a xay dwng hé quy chiéu khéng gian quéc gla O Viét Nam, trong
cbng trinh (Ha Minh Hoa, Pang Hung V6, Pham Hoang Lan, Nguyén Ngoc Lau (2005)) da
luén chung cac co s& khoa hoc dé xay dwng hé quy chiéu khong gian quoc gia. Tuy nhién,
yeu cau xac dinh hé quy chiéu khéng gian phai ddm bao dé sai s twong dbi ciia méi thanh
phan toa do (cac toa dd khong gian X, Y, Z hodc céac toa do ellipsoid B, L, H) phai dat &
murc 10° (Augath W., Ihde J. (2002)).

Trong thuc t& (‘ng dung céng nghé GNSS (Global Navigation Satellite System), do
chinh xac xac dinh cac toa d6 tréc dia B,L cUa diém quan tam rat cao khi x& ly cac di
liéu do GNSS trong ITRF. Trong trwérng hop nay, ching ta danh gia d6 chinh xac co thé
dat dwoc ctia do cao trac dia H cla diém. D& danh gia woc tinh dd chinh xac ctia do cao
trdc dia H cla diém thudc mang lwdi GNSS dwoc xi ly trong ITRF, chiing ta st dung didu

My, 5 o LA . ~ . > .2 <
kién my =my =my = 7 0 day Myy - sai so vj tri khong gian cua diém dwoc dac treng
b&i dd chinh xac cua lich vé tinh chinh xac ctia Té chirc IGS va dwoc cho trong ITRF. Khi

do, sai sb trung phwong cta d6 cao trac dia H dwoc danh gia theo cong thirc (Ha Minh
Hoa va nnk (2012a)):

MXYZ

- \/g.cosB'

Khi d6 sai sb twong dbi clia cac thanh phan cla cac toa dd khéng gian dwoc danh gia
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theo cong thc:

my _my _my :mﬁ.cosB :MXYZ

R R R R BR’ (1)
& day R - ban kinh trung binh clia Quéa dét.

V&i R = 6356752.314 m va dé chinh xac Lich vé tinh chinh xac Myy; = 2.5 cm trong
_my _my _M

my XYZ -9 ~ 2\ .
‘ ; ' = =227.107 ya tré 5 Vie
ITRF, ttr (1) chdng ta co R R R BR va trén lanh tho Viét Nam, sai

sb twong dbi ctia do cao tréc dia F dwoc danh gia theo cong thirc:

% =(2.29-2.49).107°. (2)

Nhw vay, chi khi x&r ly mang Iwéi GNSS trong ITRF, ching ta méi dap (rng dwoc yéu
cau clia viéc xay dwng hé quy chiéu khéng gian. Trong khi d6, déi véi hé quy chiéu khong
gian qudc gia, dd chinh xac cla dé cao trac dia H cta diém dwoc xac dinh theo cong thirc
my, =1/m?ﬂ +m§, & day ™M,y - sai sb trung phwong clia dd cao chuan, con s - sai s6
trung phwong cta di thwdng dd cao. B6 chinh xac cta dé cao chuén hang | m.y thwdng
& mirc 4 cm so véi diém gbc cla hé do cao québc gia, con dd chinh xac xac cla dd cao
chuén hang I m,y thwébng & mirc 5 cm. V&i ban kinh trung binh cia Qua dat R =
6356752.314 m, chung ta s& danh gia sai sb twong ddi mTH theo cac gia tri m, va nhan

duwoc cac két qua & bang 1 & dwéi day.

Béang 1
me (m) my (m) my
R

D cao chuan hang |
0.05 0.064 1.01 *10°®
0.04 0.057 8.90 * 10°

D6 cao chuén hang Il
0.04 0.064 1.01 * 10°®
0.03 0.057 9.17 * 10°
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T bang 1 ching ta nhan thay rang dé xay dwng hé quy chiéu khong gian quéc gla
ching ta phai xac dinh dwoc di thuwdng d6 cao G clia cac diém co s& cua khung quy chiéu
quéc gia v&i dd chinh xac khong thap hon 4 cm trong truo’ng hop do nébi thay chuén hang
| ttr cac diém dd cao hang | quoc gia vao céac diém co sé va voi dd chinh xac khong thap
hon 3 cm trong trwéng hop do ndi thily chuén hang |l tv cac diém dé cao hang Il qubc gia
vao cac diém co s&. Day 1a cac yéu ciu rat cao dbi véi viéc xac dinh di thwdng dé cao cla
cac diém co sé. Van dé khoa hoc dwoc déat ra trong bai bao nay 1a nghién ctru cac bién
phap dé xac dinh di thwong do cao ¢ cla cac diém co sé cla khung quy chiéu quéc gia
v&i yéu ciu do chinh xac néu trén.

2. Giai quyét van dé

Khi xay dwng hé d6 cao qudc gia dwa trén mat Geoid cuc bd tai tram nghiém triéu 0
(tram nghiém triéu ma mét bién trung binh tai d6 dwoc nhan lam mat kh&i tinh cho hé do
cao dya trén mat Geoid Gauss - Listing), di thwérng d6 cao dod chinh xac cao cla diém co
s& cla hé quy chiéu khong gian quéc gia dwoc xac dinh theo cong thirc (Ha Minh Hoa va
nnk (2012a); Ha Minh Hoa (2012c)):

U\H)
+
N

3)

N
Il

\9}

& day dj thwong do cao GNSS/thaly chudn & = - H”;: H - do cao tric dia cia diém
dwoc xac dinh tir két qua x& ly di liéu do GNSS trén diém trong ITRF twong (ng vai ellip-
soid WGS84 quéc té; HY - d6 cao chuan cia diém; di thwong d6 cao trong luc
C C+ 0 5}7
Qua dat EGM, W, = 62636856.0 m 2 ;-2 - thé nang trong trwéng thwe cla Geoid toan ciu,

» thém vao do di thwong dé cao cj dwoc xac dinh t moé hinh trong trwdng

W - thé nang trong trwéng thwe clia Geoid cuc bo, 7 - gia tri trung binh cua gia toc lwc

trong trwd'ng chuan (don vi mGal) tai diém.

Céc di thwdng d6 cao E va g% déu da dwoc chuyén vé hé triéu 0. D6i vai 1anh thd Viét
Nam, thé n&ng trong trwéng thuc cla Geoid cuc bd Hon Déau W, = 62636847.2911 m2.s?
10 5}7 =0.890 m (Ha Minh Hoa va nnk (2012a);
Ha Minh Hoa (2012b); Ha Minh Hoa (2013b)). Khi do,

£ =C+0.890 <m>.

va trén toan lanh thd Viét Nam biéu thirc

Bay gi& chung ta khao sat dd chinh xac cla di thwerng do6 cao GNSS/thiy chuén. Néu
chuing ta chi s dung céng nghé GPS, tr (2) suy ra danh gia sai s6 trung phwong dé cao-
tréc dia cla diém dwoc xac dinh tir két qua x& ly di liéu do GNSS trén diém trong ITRF

twong &ng voi ellipsoid WGS84 quéc té My =0.0146-0.0158 m.  N&y chang ta xi Iy
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d&“)ng thoi cac div lieéu do GPS/GLONASS trén diém trong ITRF, thi d6 chinh xac ctia d6 cao
tric dia duoc nang 1én ~/2 13n, tie mz=0.0103-0.0112 cm  (Ha Minh Hoa, Nguyén
Ngoc Lau (2011)). Nhw vay, viéc thu déng thei tin hiéu tir cac vé tinh GPS, GLONASS trén
cac diém co sé cta hé quy chiéu khéng gian quéc gia va x ly ddéng thdi cac div liéu do
GPS/GLONASS trong ITRF la bién phap dau tién d& nang cao doé chinh xac cla cac di
thworng dd cao cla cac diém nay. Gia thiét dd cao chuan cuia cac diém co s& la cac dd cao
chuén hang |, ttrc m,y = 0.04 m. Khi dé, sai s6 trung phwong cta di thworng d6 cao

GNSS thay chudn hang | dwgc danh gia bang m = 0.041 m.

Van dé tiép theo la danh gia d6 chinh xac cda dj thwong dé cao trong lvc & dwoc xac
dinh tir mé hinh trong trwérng Qua d4t EGM2008. Theo céac két qua nghién clru trén 145
diém do cao hang | trong tai liéu (Ha Minh Hoa va nnk (2012a)), khi coi cac di thuweng do
cao GNSS/thily chuan hang | khéng c6 sai sb va danh gia dé chinh xac cta cac di thwong
dd cao trong lwc 5 duwoc xac dinh tr mé hinh trong truéng Qua dat EGM2008. chung ta
xac dinh duwoc rang sai sé trung phwong cla cac hiéu dj thworng dd cao trong lwc va di
thwong dd cao GNSS/thiy chuédn hang | duwgc danh gia bang mé%:‘/%zio.ms m
Nhuw vay, trén lanh thd Viét Nam, di thwdng dé cao trong Iwc tir mé hinh EGM2008 ¢6 sai
sb trung phwong kha I&6n. Cac két qua nghién clru nay ciing tring hop véi cac két qua
nghién clru & cac nwdc ma & doé cac dir liéu do trong lwc chi tiét chwa dwoc st dung dé

xac dinh cac hé sb khai trién diéu hoa ciia mo hinh EGM2008.

Theo cac két qua nghién ciru trong (Gomaa M. Dawod, Hoda F. Mohamed, Sherine S.

Ismail. (2010)), viéc so sanh cac két qua xac dinh di thuong dd cao theo phwong phap
GPS/thay chudn trén 207 diém va di thwdng do cao tir mé hinh EGM2008 tai thung Iing

Béc séng Nil va dor]g bang & Ai Céap cho thay sai sb trung phwong cac dd chénh cla cac
di thwong dé cao bang + 0.187 m.

Theo cac két qua nghién ctru trong (Ibrahim Yilmaz, Mustafa Yilmaz, Meviut Gullu,
Bayram Turgut. (2010)), dwa trén 313 diém GPS/thdy chuan thudc mang lwéi GPS co s&
quéc gia Thd Nhi Ky (khoang 600 diém) thwc hién so sanh di thwong do cao GPS/thly
chuan véi di thwong dd cao trong lwc dwgc xac dinh tr mé hinh EGM2008 cho thay hiéu
trung binh ctia di thwerng 6 cao GPS/thily chuén va di thwong dd cao trong lwe duoc xac
dinh t&r m6 hinh EGM2008 & mirc + 0.294 m.

Nhw vay, bién phap th& hai can dwoc trién khai dé nang cao do chinh xac ctia mo h|nh
di thuo’ng do6 cao quéc gia Ia st dung cac div liéu do trong lwc chi tiét trén Ianh thé qudc
gia dé& hiéu chinh cac hé sb khai trién diéu hoa cia md hinh EGM2008 theo cong thirc
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(Simberov B.P. (1975)):
e o] n _ — —
g=a,+ > o (Anm.cos mA+ Bnm.sm mxl)an 0),
n=2m=90
& day P,,(cosf) - ham Legendre dugc chudn héa; 6=90°—¢ ; @, A, H .,y -vido,
kinh d9, d6 cao chuén va gia toc lyc trong trwdng chuan cta diém; P, (6?)= 9P, (6?) -

nm

ham dan xuét Legendre dwoc chuan hoa, thém vao dé

" —m)
P, (0)=sin" 0.4 BleosO) [ (n=m}. , ’ ‘
(d cos0) (n+m) cac hé sb khai trién ham ciu duoc
chuén héa
m =7 (n 1) ACvnmﬁ _nm = 7'(n_1)"§nm7
C,ns S, - cac hé sb khai trién ham ciu dwoc chuén hoa cia thé nang lwc trong triedng

clia md hinh trong trwdng Qua dét; a,, = 7, —g—;;.Hy, thém vao dé

Yy = Aoo'Po (cos@)+AZO.P2(0050)+A40.P4(COS 0) - gia toc lyc trong triedng chuan trén

maét ellipsoid; &7 - gradient gia tdc lwc trong trwéng chuan.
oH

Ngoai ra, bién phap thr ba la binh sai mang lwéi do cao hang |, |l quéc gia dwa trén mat
Geoid cuc bd Hon D4u véi cac tri do 1a cac hiéu cac dai lwong dia thé nang glua cac moc
do cao. Khi d6, ching ta sé nhan duoc cac gia tri thé trong trwong thwe W clia cac mébc
dod cao hang |, Il quéc gia. Day la ngudn di¥ liéu bd sung rat quy gia, doc lap véi cac div
liéu do trong lwc chi tiét, dé& hiéu chinh cac hé sé khai trién diéu hoa ciia mé hinh EGM2008
theo cong thc:

W(p,0,L)="— {1+Z( j { \ ( . -cos(kL)+S, - sm(kﬁ,)) P,(6 )]}+
+%2 p’-Sin’0,

& day 6=90"-B.
_ W,
107y
voi m~. =0.075 m, ching ta cé danh gia dé chinh xac cda dj thwong dé cao ;’ (4.21) nhw

Néu dj thweng dd cao trong luwc é’ C+ co dd chinh xac cao hon 0 075 m, thi

|

sau:
- Dbi voi truéng hop dd cao chuan cta cac diém co s 1a cac do cao chuén hang I:
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EaTl]

2V ¢

- D6i voi trvdng hop d6 cao chuén cua cac diém co s@ la cac do cao chuan hang |I:

m =l.\/m2:+ §=—\/(0041) 1+(0.075)% = 0.043 m;
z

m. =%.\/m§+ 42% - \/(0 051)% +(0.075)2 = 0.045 m;

Nhuw vay, viéc lam chinh xac héa cac hé sé khai trién diéu hoa ctia md hinh EGM2008
dé nhan dwoc di thwdng dé cao trong lwc véi do chinh xac cao hon ’0.075 m la cdng viéc
rat quan trong trong qua trinh xay dung hé quy chiéu khéng gian qudc gia.

Gia thlet rang di thwong do cao ;’ (3) duwoc chuyen tr ITRF twong tng voi ellipsoid
WGS84 ve gia tri cj trong hé quy chiéu khoéng glan quéc gia tucrng rng voi ellipsoid quy
chiéu qudc gia khong cé sai s6. Khi d6, 6 cao trac dia H cla diém co s& trong hé quy
chiéu khong gian quéc gia cé sai sé trung phwong

m, = \/mz +m? =/(0.04)2 +(0.045)> =0.060 m.
HY ¢

Khi chon cac do cao trac dia H la cac gia tri gan dung cua cac do cao trac dia twong
ung voi cac diém co scy cua hé quy chiéu khéng glan quéc gia, thwe hién binh sai ghép
ndi mang lwdi GNSS vé hé quy chiéu khdng gian qubc gia theo mé hinh (Ha Minh Hoa
(2013a)):

_ k x1 _ 2 1
V,=d111 P =u-K ',

vl =de™ -G AW + L, Py =R

& day R§ - ma tran chuan nhan dwoc khi binh sai mang lwéi GNSS trong ITRF, K; - ma
tran twong quan cua cac toa d6 ellipsoid B,L,H cia cac diém chung trong hé quy chiéu
khéng gian qudc gia, vecto s6 hang ty do

t - vecto cac toa do ellipsoid clia cac diém GNSS bac k x 1, & day k = 3.N, con N la tbng
s6 diém GNSS duoc binh sai trong ITRF, thém vao dé cac toa do ellipsoid dia B,L,H cla
cac diém twong rng v&i cac diém chung dwoc sép xép & cac vi tri dau tién va cac toa do
nay da dwoc chuyén vé hé quy chiéu khéng gian quédc gia theo cac gia tri gan dung cta 7
tham sb cia md hinh Bursa-Wolf; 7, - vecto cac toa do ellipsoid B, L, H ciia cac diém chung
bac kq x 1 trong VN2000 3D, & day k; = 3.N4, con N, la tébng sb cac diém chung; ma tran
Gg c6 dang
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thém vao dé khéi G; ( i=1,N ) c6 dang:

__ sin By cosly,  smBsinl, cosh |
M, +H, M,+H, M,+H,
., —sech, sinl, sech cosl,
(_T — 1 1 1 1 CI
: N, +H, N, +H,
cosB;.cosl,  cosh sinlk; sin B,

con vecto AW = |0y, Jyu Jgor - vecto' cac sai s6 hé thdng con lai trong cac toa do
ellipsoid dwoc gay ra do cac sai sb trong 7 tham sb chuyén dbi toa do ca mé hinh Bursa
- Wolf.

Sau khi binh sai ghép néi mang lwéi GNSS vao hé quy chiéu khéng gian qubc gia, do
0.060 cm

chinh xac ctia dd cao trac dia sé& dwoc nang lén \/5 lan, tirc m; = el =0.042 m.
2
V6i R = 6356752.314 m, sai sé twong déi clia dd cao trac dia cla diém co s& thudc hé
. £ m ~
quy chiéu khéng gian qudc gia sé dat mirc £ — 0.042 =6.61%¥107°.

R 6356752314

3. Két luan

Viéc xay dung hé quy chiéu khéng gian quéc gia la céng viéc rat phirc tap va gan két
ché&t ché véi viéc giadi quyét bai toan xay dwng mé hinh Quasigeoid quéc gia dé chinh xac
cao. V& phan minh, viéc dat dwec mé hinh Quasigeoid quéc gia d6 chinh xac cao doi hoi
phai giadi quyét hang loat bai toan khoa hoc - ky thuat phirc tap:

- Lwa chon céc diém thién van - trdc dia hang |, Il qubc gia lam cac diém co s& cla hé
quy chiéu khong gian quéc gia. Xay dwng mang lwdi GNSS dwa trén cac diém co sé néu
trén cung va&i viéc thu déng thi cac tin hiéu tlr cac vé tinh GPS, GLONASS va xt ly d@)ng
thdi cac dir lieu do GPS/GLONASS trong ITRF twong tng véi ellipsoid WGS84 quéc té;

- Hiéu chinh cac hé sb khai trién diéu hoa clia md hinh trong trwng Qua dat EGM dua
trén cac di¥ liéu do trong lwc chi tiét trén 1anh thé qubc gia va cac nwéc 1an can (néu co);

- Binh sai mang luéi d6 cao hang I, Il quéc gia dwa trén mat Geoid cuc bd v&i cac tri do
la cac hiéu cac dai lwong dia thé nang gitra cac mbc dd cao. Hiéu chinh cac hé sé khai trién
diéu hoa ciia md hinh trong trwéng Qua dat EGM dwa trén cac gia tri thé trong trwdng thue
ctia cac mbc dd cao hang |, Il quéc gia;

- Xac dinh di thwdng d6 cao cuia cac diém co s& cuia hé quy chiéu khéng gian quéc gia
theo cong thirc (3);
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- Binh sai ghép ndi mang lwéi GNSS vao hé quy chiéu khong gian quéc gia.

Nhuw vay, dé& xay dwng hé quy chiéu khéng gian quéc gia trong twong lai, ngay t bay
gi& ching ta phai thwe hién nhiéu bién phap déng thai, trong do clp bach nhét 1a xay dwng
cac phwong phap hiéu chinh cac hé sé khai trién diéu hda ctia mé hinh trong trwérng Qua
dat EGM dya trén cac div liéu do trong luc chi tiét va cac gia tri thé trong trwong thue cla
cac mbc do cao hang |, Il qubc gia. Pdng théi tién hanh binh sai mang luwéi dd cao hang |,
Il quéc gia dwa trén mat Geoid cuc b véi cac tri do & cac hiéu cac dai lwgng dia thé ndng
gitra cac mbc d6 cao.Q
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Summary

Techno - scientific problems related to construction of state spatial reference sys-
tem

Assoc. Prof. Dr. Sc. Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

This scientific article reserches a key problem of the construction of state spatial refer-
ence system - that’s a construction of the high accurate state Quasigeoid model. Solving
of the abovementioned problem is related to series of such complicated techno-scientific
tasks as construction of state GNSS network based on both GPs and GLONASS technolo-
gies, adjustment of the first and second orders state levelling networks in local geoid -
based vertical system Hon Dau for determination of geopotentials of the first and second
orders height points, correction of the harmonic expansion coefficients of the Earth
Gravitational Mogel (EGM) based detailed gravimetric data on state territory and geopoten-
tials of the first and second orders height points, adjustment and combining of GNSS net-
work inti state spatial reference system. This articale also shows that the correction of the
harmonic expansion coefficients of the Earth Gravitational Mogel (EGM) for getting of
height anomaly with accuracy more than of 0.08 m is one of inportant scientific bases of
the construction of the state Quasigeoid model with accuracy more than of 0.04 m.O
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