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NGHIEN CUU PHUONG PHAP PHAT TRIEN
HE QUY CHIEU TQA PQ KHONG GIAN QUOC GIA
VN2000-3D KHI XUAT HIEN CAC PIEM CO SO MOI

LUONG THANH THACH
Trirong Pai hoc Tai nguyén va Mébi truong Ha NJi

Tém tat:

Trong tuong lai, khi Viét Nam xay dung thanh céng Hé quy chiéu toa d6 khéng gian quéc
gia VN2000 - 3D (Hé toa dé dong), sau mét thoi gian khai thac va st dung sé cé nhu céu
phét trién, mé& réng mang luéi tréc dia GNSS co s& (xdy dung thém céc diém co s& méi
béng céng nghé GNSS). Luc nay, chiing ta hoan toan cé thé str dung céc tri do cii va céc
tri do méi dé binh sai lai toan b6 mang Iudi. Tuy nhién, cach lam nay khéng lgi ich vé mét
thoi gian, kinh té va khéng phu hop véi s tién bé cia ly thuyét xi ly sé liéu mang luéi tréc
dia hién dai.

Trong bai béo khoa hoc nay, sé trinh bay co sé ly thuyét va két qué thuc nghiém cua
bai toén binh sai truy héi véi phép bién déi xoay (thuét toan T) dé cap nhét céc tri do GNSS
theo céach tiép cén hién dai xtr ly sé lidu mang Iuéi tréc dia ma khéng phai binh sai lai mang
Iwéi GNSS da cé tor truée, dap (ng yéu céu hién dai cia hé théng thdng tin trc dia qudc

gia.
1. Dat van dé

Viéc xay dung hé théng théng tin tréc dia
quéc gia da dwoc cac nwéc phat trién &
Chau Au, Bac My va Canada... hoan thanh
tr cudi thap nién 70 cua thé ky XX va da
cong bd trén nhiéu hoi nghi quéc té vé co s&
dir lieu (CSDL) trac dia (Ha Minh Hoa
(2014)). Viéc lwa chon hé quan tri CSDL phu
thudc vao mé hinh di¥ liéu. Hién nay dang
ton tai bdn md hinh dir liéu: méd hinh mang,
mé hinh phan cip, mé hinh quan hé va mé
hinh hwéng dbi twong. Méi loai md hinh cé
cach truy cap dir liéu khac nhau. Cac bao
cdo, tham luan tai cac hdi nghi trac dia qudc
té da khang dinh rang dbi véi dir liéu trac
dia, mé hinh phan cép 14 hiéu qua nhét.

Viéc lwa chon céc loai di liéu dé Iwu gtk
trong cac CSDL ciing 1a van dé quan trong.
Trong tai liéu (Tsherning C.C. (1979)) da
théng bao vé 18 CSDL tréc dia trén thé gidi,

trong d6 c6 10 CSDL chtra cac toa d6 va dé
cao binh sai clia cac diém trac dia; 4 CSDL
chtra cac két qua do dac va cac mo ta vé
cac diém trac dia (My, Canada, Btrc va Dan
Mach).

12 trong 18 hé théng théng tin tréc dia
néu trén co chirc nang tinh toan binh sai cac
mang lwéi trdc dia. Mbi quan hé gitra hé
thdng thong tin tréc dia va cac hé thdng
théng tin khac 1a méi quan tdm hang dau
cla cac nuéce, theo dé khuynh hwéng ro rét
nhat 13 hé théng thong tin tréc dia |a thanh
phan quan trong nhéat cla cac hé théng
thong tin khac. Vi du & Puc, Ao, Ha Lan,
Thuy dién da xay dwng CSDL tréc dia trong
hé théng théng tin dat dai (LIS - Land
Information System).

Theo tai liéu (The Europeaan Data and
Analysis Center of the UELN), CSDL cla
mang lwdi d6 cao Chau Au bao gom cac
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nwéc nhw Ao, Bi, Bosnia, Bulgari, CH Séc,
DPan Mach, Estonia, Phan Lan, Phap, Burc,
Hungari, Italy, Lithuania, Ha Lan, Na Uy, Ba
Lan, B6 Dao Nha, Slovenia, Tay Ban Nha,
Thuy Dién, Thuy ST dang luu gitra 5127 tri
do (cac chénh dai lwong dia thé ndng) cta
3654 mbéc d6 cao (1 diém khdi tinh), voi
lwong do dw 1a 1474 tri do.

O Viét Nam, viéc nghién ctru xay dwng
hé théng théng tin trAc dia da duwoc thuc
hién trong cac cdng trinh khoa hoc (Ha Minh
Hoa, Tran Thuy Dwong va nnk (2001); Ha
Minh Hoa (2012); Ha Minh Hoa, Nguyén Thj
Thanh Hwong (2015)).

Do nhu c3u phat trién cla kinh té - xa hoi,
Hé quy chiéu toa do6 khong gian quéc gia
VN2000-3D sau mét théi gian hoat déng, sé
c6 nhu cau phat trién mé rong. Luc nay,
xuét hién thém cac diém co s& méi (& dat
lién, ngoai cac dao, quan déo... thudc Ianh
thd Viét Nam, hodc & cac nwdc lan can)
dwoc do bang cong nghé GNSS. Yéu cau
ky thuat dwoc dat ra dé giai quyét bai toan
bb sung cac diém co s& mdi vao mang lui
da c6 nhuw sau (Ha Minh Hoa, Nguyén Thj
Thanh Huwong (2015)): Khéng binh sai lai
toan b6 mang lwdi, ma chi hiéu chinh cac
két quéa binh sai da c6 va dang duoc lwu gil
trong “CSDL Két qua binh sai” khi c6 céac
bién déng vé céac dir liéu do dac trong quéa
trinh gidi quyét bai toan néu trén. Chung ta
ciling can thiét phai chi ra rang trong quéa
trinh gidi quyét bai toan dwoc néu trén,
hoan toan c6 thé binh sai lai toan bd mang
lwdi GNSS véi cac div liéu do dac bi bién
dong. Tuy nhién, cach lam nay khong hiéu
qué vé kinh té, thdi gian, khéng &ng dung
dwoc cac tién bd hién dai ctia Ly thuyét hiéu
chinh toan hoc cac mang lwéi trac dia duoc
phat trién trong nhirng thap nién gan day va
khéng phan anh dwgc tinh hiéu qua cua
viéc xay dwng hé théng théng tin trac dia
quéc gia.

2. Giai quyét van dé

Trong tai liéu (Ha Minh Hoa (2013)) da
trinh bay day du co sé ly thuyét ctia phwong
phap binh sai truy hdi véi thuat toan T va
trong cong trinh (Ha Minh Hoa, Nguyén Thj
Thanh Huwong (2015)) da st dung phwong
phap nay dé hiéu chinh cac tuyén do cao
méi dwoc do dac bd sung ma khéng phai
binh sai lai toan bé mang lwéi da cé. Trong
bai bao khoa hoc nay, ching ta tiép tuc
nghién ctu thuat toan T dé x& ly mang lwéi
GNSS trong trwdng hop dwa bd sung cac tri
do moi.

Khi bd sung cac tri do méi thwong cé hai
dang bai toan sau:

Dang 1: B6 sung tri do khong lam thay
ddi an sb;

Dang 2: B6 sung tri do lam thay déi an
s6.

Trwdng hop bai toan dang 1 duwoc giai
quyét rat don gian va khéng phai la muc tiéu
cua bai bao khoa hoc nay. Muc tiéu chinh
cta bai bao khoa hoc nay la gidi quyét bai
toan dang 2 néu trén.

Gia si mot mang lwdi GNSS gbém n tri
do, k &n sb. Sau khi thuc hién binh sai riéng
ré bang phwong phap binh sai truy hoi véi
thuat toan T nhw da trinh bay trong tai liéu
(Ha Minh Hoa (2013)), chung ta c6 cac gia
tri dwoc lwu gitr gdm ma trén T,, Y, va dang
toan phuong @,[PVV], . Mang Ivéi nay bd
sung thém n’ tri do m&i va k’ an sé méi. Khi
tién hanh binh sai mang lwdi ci va mang
lwdi méi bd sung déng thdi véi nhau ching
ta thwc hién cac buwédc sau:

Bwéc 1: Lap ma trén ban dau cho qua
trinh binh sai truy hoi

;" 0
L= " ;
0 10°Eep |ox

va vecto sb hang tv do duwoc bién ddi ban
dau:

(1)
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& day k=k+k'

Bwéc 2: Lap hé phg’o’ng trinh s6 cai
chinh cho n’ tri do m&i. Boi voi tri do moi thy
i (i =n+1, n+2,...,n+n’) ching ta cé phwong
trinh s6 cai chinh & dang sau:

v. =a.0X +1¥
I i ' (3)

vGi trong sb trong sb p;

Bwéc 3: Trién khai binh sai truy hdi voi
phép bién ddi xoay dbi véi tri do mai thi i

T céc biéu thire (1), (2), (3) chung ta lap
ma tran phu:

Bf :|: i'_—l']+.-'—l YE!H‘—i :|, (4)

p-a; - \/;'EEO]

& day T, va Yy, la ma tran tam giac
trén dwoc bién déi va vecto sé hang tw do
dwoc bién dbdi nhan dwoc sau khi dwa vao
tinh toan truy hoi i - 1 tri do méi dau tién.

Thuc hién phép bién dbi xoay lan lwot tw
hang dau tién cho t&i hang th& & dbi véi ma
tran (4), chung ta sé nhan dwgc ma tran phu
bién ddi cé clu truc:

B" f}ﬂi ?(Hi
n+n' T 0 IIA(D_,- *

Bang cach nhw vay, sau khi dwa vao tinh
toan truy hoi tAt cd n’ tri do ma&i, ching ta
nhén_duqc ma tran tam giac trén dwoc bién
déi Ty,,» va vecto s6 hang tw do dwoc bién
adi 7,,,.

Nghiém cuia bai toan la: X =T;,..Y,, .
Dang toan phwong:

[PYV],, =[Pr7] + 3 Ao,
i=1

DPéi voi trwong hop tri do the i 1a cac
thanh phan cla vecto baseline AX,AY,AZ
trén moét canh gitra hai diém GNSS, cac
phwong trinh s& cai chinh dang (3) dwoc
dwa vé dang cac phwong trinh clia cac tri do
doc lap theo phuwong phap dwoc trinh bay
trong (Ha Minh Hoa (2014)).

3. Thwc nghiém

Binh sai mang luvéi GNSS cé thé duoc
thwe hién bang phwong phap truyén théng
ho&c theo phwong phap binh sai truy héi véi
phép bién ddi xoay Givens (thuat toan T).Dé
chirng minh wu diém trong viéc bd sung tri
do lam thay ddi an sé (thém diém méi) cua
thuat toan T, trong phan thwc nghiém dudi
day sé& tién hanh tinh toan binh sai mang
lwdi GNSS véi cac trwong hop sau:

- Trwong hop 1: Binh sai tbng thé ca
mang luwdi;

- Trwong hop 2: Binh sai mét phan cla
mang lwéi;

- Trwéng hop 3: Binh sai bé sung tri do
lam thay dbi an sé (xuat hién thém diém
mai);

Mang Iwéi thwe nghiém la “Mang lwéi
co s& cua cac diém dia dong lwc Mién
Bac”, thoi gian do GNSS trén méi diém lién
tuc v&i 4 ca do trong 04 ngay dém tw ngay
11/11/2013 dén hét ngay 14/11/2013. Céc
dir liéu do GNSS duwoc x ly badng phan
mém Bernese ver5.0 trong ITRF2008 twong
ng voi ellipsoid WGS84 québc té. Trong
thwe nghiém chi lay ca do 1 (11/11/2013) dé
duwa vao tinh toan. Mang lwéi bao gém 11
diém, trong d6 c6 01 diém gbc khdi tinh
(bdng 1) va 10 diém ma&i can xac dinh toa
do. So dé lwdi dwoce cho nhw hinh 1 dwdi
day. (Xem hinh 1, bang 1)

Két qua x&r ly canh va ma tran twong
quan dwoc cho trong bang 2. (Xem bang 2)

3.1. Binh sai téng thé mang Iwéi

Két qud binh sai tébng thé mang ludi
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duoc thdng ké trong bang 3. (Xem béng 3)

- Sai s6 trung phwong trong sé don
Vi:

Dang toan phwvong ®= [PVV]z 0.001

” :i\/[PVV] s 0.001
: n—t 3.24-3.(11-1)

3.2. Binh sai mét phan cia mang lwéi

=+0.005 (m)

Trong ndi dung nay, tién hanh binh sai
truy hdi moét phan ctia mang lwdi trén, bao
gdm 09 diém trong d6 01 diém gdc, 08 diém
mé&i can xac dinh toa d6. Két qua binh sai
dwoc trinh bay trong bang 4 dwéi day:

(Xem bang 4)

Panh gia do chinh xac:

- Dang toan phuong: @ =[Pr¥]=0.0003
- Sai sb trung phwong trong sé don vi:

S N

0.0003
3.18-3.9-1)

=+0.003 (m)
n—t

3.3. Binh sai bé sung tri do lam thay
déi 4n sé

S dung céac két qua binh sai ctia mang
lwoi da gidi quyét trong muc 3.2 da dwoc
lwu gitr, dé& tién hanh binh sai bb sung cac
tri do khi xuét hiénthém hai diém méi C070,
CO075.

Céc két qua cla bai toan nay dwoc trinh
bay trong bang 5 dwéi day: (Xem bang 5)

banh gia dé chinh xac:
- Dang toan phuwong:

@ =[PV¥]=0.0003 +0.0002 = 0.0005

- Sai sb trung phwong trong sb don vi:
— J[PVV] . 0.0005
n—t 3.24-3.(11-1)

Nhan xét: Can clr vao bang théng ké toa
dd & cac bang 3 va bang 5, thay rang toa do
cta hai diém CO070 va CO075 trong ca hai
trwdng hop tinh toan binh sai tdng thé mang

=+0.003 (m)

Tewes GliamG

S PHONG

Hinh 1: Mang Iw6i co sé& cta céc diém dia dong luc Mién Béac

Bang 1: Toa d6 géc ctia mang Iuéi (trong Hé toa do vuéng goéc khéng gian)

a2 Toa dd khong gian
T
én diem X () ) AT
1 C052 -1513906.489 5735082.184 2336981.806
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Céc thanh phan cla Baseline

Ngay do |Ca do| Canh do Ma trén twong quan
AX (m) AY (m) AZ (m)

41534.9880 |36369.4536 | -62460.0469 | 4.44E-05 | -4.55E-05 [-2.28E-05

S1
11/11/2013| 1 C052-C022 1.58E-04 | 6.52E-05
5.46E-05
74459.3920 |22961.1070| -8834.4626 |5.45E-05 | -5.74E-05 |-2.89E-05

S2
11/11/2013| 1 C052-C033 2.86E-04 | 1.44E-04
1.13E-04
-24890.1112 | 15063.6295 | -53268.7736 | 5.68E-05 | -6.15E-05 | -3.13E-05

S3
11/11/2013| 1 C052-C045 2.52E-04 | 1.04E-04
8.29E-05
40326.6039 (-14646.2327| 60592.5273 | 7.19E-05 | -5.91E-05 [-3.66E-05

S4
11/11/2013| 1 C052-C049 2.85E-04 | 1.19E-04
1.00E-04
-63166.9249 |-24481.5728| 17982.8555 |4.66E-05 | -4.95E-05 | -2.43E-05

S5
11/11/2013| 1 C052-C065 2.06E-04 | 8.62E-05
6.58E-05
-116712.9521| 8895.5360 [-92393.5032 | 3.40E-05 | -3.19E-05 [-1.32E-05

S6
11/11/2013| 1 C004-C022 1.39E-04 | 4.93E-05
4. 13E-05
-83788.5470 | -4512.8154 | -38767.9226 | 3.67E-05 | -3.15E-05 | -1.24E-05

S7
11/11/2013| 1 C004-C033 2.12E-04 | 9.63E-05
7.76E-05
-117921.3334(-42120.1489| 30659.0709 | 5.34E-05 | -4.66E-05 [-2.36E-05

S8
11/11/2013| 1 C004-C049 2.43E-04 | 9.29E-05
7.46E-05
91835.6371 |-11227.2913| 91501.8057 | 1.33E-05 | -1.40E-04 |-4.31E-05

S9
11/11/2013| 1 C014-C022 5.15E-04 | 1.40E-04
1.05E-04
25410.5405 |-32533.1079| 100693.0805 | 1.43E-05 | -1.55E-04 | -4.89E-05

S10
11/11/2013| 1 C014-C045 5.92E-04 | 1.90E-04
1.48E-04
-28768.2340 |-37591.0007| 75924.9261 | 1.58E-05 [ -1.83E-04 | -5.45E-05

SN
11/11/2013| 1 C014-C056 9.11E-04 | 3.08E-04
2.19E-04
-159338.7626|-79891.9016( 87084.0665 | 1.28E-05 | -1.17E-04 |-3.57E-05

S12
11/11/2013| 1 C014-C075 5.63E-04 | 1.45E-04
1.17E-04
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Céc thanh phan cla Baseline

Ngay do [Ca do| Canh do Ma trén twong quan
AX (m) AY (m) AZ (m)
32924.4043 |-13408.3506| 53625.5809 |3.82E-05 | -2.86E-05 |-1.24E-05
S13
11/11/2013| 1 C022-C033 2.11E-04 | 9.64E-05
7.74E-05
-66425.0956 |-21305.8302| 9191.2700 |3.74E-05 | -3.75E-05 |-1.56E-05
S14
11/11/2013| 1 C022-C045 1.92E-04 | 7.40E-05
5.79E-05
-34132.7849 |-37607.3283| 69426.9956 |6.26E-05 [ -3.06E-05 |-1.63E-05
S15
11/11/2013| 1 C033-C049 3.61E-04 | 1.71E-04
1.40E-04
-54178.7742 | -5057.8922 | -24768.1556 | 4.05E-05 | -4.09E-05 | 2.25E-04
S16
11/11/2013| 1 C045-C056 -1.75E-05 | 9.40E-05
7.43E-05
-38276.8172 |-39545.2028| 71251.6304 |4.09E-05 | -4.00E-05 |-1.67E-05
S17
11/11/2013| 1 C045-CO65 2.49E-04 | 9.35E-05
6.99E-05
-103493.5316| -9835.3434 | -42609.6729 | 5.09E-05 | -3.88E-05 |-1.96E-05
S18
11/11/2013| 1 C049-C065 2.51E-04 | 9.86E-05
7.93E-05
-236747.6469|-53312.6489( -30292.2709 | 4.73E-05 | -3.72E-05 |-1.88E-05
S19
11/11/2013| 1 C049-CO70 2.04E-04 | 7.34E-05
6.21E-05
15901.9589 [-34487.3012| 96019.7883 | 3.78E-05 | -3.67E-05 [-1.69E-05
S20
11/11/2013| 1 C056-C065 1.94E-04 | 8.66E-05
7.24E-05
-117352.1560(-77964.6107| 108337.1875| 3.77E-05 | -3.40E-05 [-1.39E-05
S21
11/11/2013| 1 C056-C070 1.70E-04 | 7.18E-05
6.02E-05
-130570.1560]-42300.8879| 11159.1484 |3.93E-05 | -3.21E-05 |-1.17E-05
S22
11/11/2013| 1 C056-C075 2.16E-04 | 9.00E-05
7.17E-05
-133254.1140(-43477.3109| 12317.4010 | 3.31E-05 | -3.09E-05 [-1.28E-05
S23
11/11/2013| 1 C065-C070 1.52E-04 | 5.70E-05
4.47E-05
-13218.3709 | 35663.7197 | -97178.0447 | 3.58E-05 | -3.11E-05 | -1.17E-05
S24
11/11/2013| 1 C070-CO75 1.55E-04 | 4.80E-05
3.88E-05
14

TAP CHi KHOA HOC DO DAC VA BAN DO SO 32-6/2017




Nghién citu

Bang 3: Nghiém va toa do sau binh sai

TT | Tendidm | Toa do ganding (m) | Nghigmax | 792 ggis(?) binh |SSTP z’rint)”' diem

-1513906.489 0.000 -1513906.489

C052 5735082.184 0.000 5735082.184 + 0.000
2336981.806 0.000 2336981.806
-1355658.549 -0.003 ~1355658.552

C004 5762556.102 0.008 5762556.110 +0.015
2366915.262 0.008 2366915.270
-1439447.097 -0.002 -1439447.099

C033 5758043.291 0.002 5758043.293 +0.015
2328147.343 0.003 2328147.346
1473579.885 0.003 ~1473579.882

C049 5720435.951 0.003 5720435.954 +0.013
2397574.333 0.001 2397574.334
1577073.414 0.002 1577073.412

C065 5710606.611 0.012 5710600.599 +0.013
2354964.662 -0.010 2354964.651
-1710327.528 0.001 -1710327.527

C070 5667123.300 0.005 5667123.305 +0.015
2367282.063 0.000 2367282.063
-1538796.600 0.004 -1538796.596

C045 5750145.814 -0.008 5750145.806 +0.013
2283713.032 -0.007 2283713.025
-1472371.501 -0.004 _1472371.505

C022 5771451.638 0.011 5771451.649 +0.012
2274521.759 0.011 2274521.770
-1564207.138 0.000 ~1564207.138

co14 5782678.929 -0.012 5782678.917 +0.019
2183019.953 -0.006 2183019.947
-1592975.374 0.001 -1592975.373

C056 5745087.921 -0.004 5745087.917 +0.015
2258944877 -0.003 2258944.874
-1723545.901 0.005 ~1723545.896

co75 5702787.033 -0.008 5702787.025 +0.016
2270104.025 -0.004 2270104.021
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Bang 4: Nghiém va toa do sau binh sai

TT | Tendiém | Toado gdnding (m) | Nghismasx | 192 2;3(?;‘) binh |SSTP Zrlnt; f diem

~1513906.489 0.000 ~1513906.489

C052 5735082.184 0.000 5735082.184 + 0.000
2336981.806 0.000 2336981.806
~1355658.549 -0.002 ~1355658.551

C004 5762556.102 0.005 5762556.107 +0.009
2366915.262 0.005 2366915.267
~1439447.097 -0.001 ~1439447.098

C033 5758043.291 0.000 5758043.291 + 0.009
2328147.343 0.001 2328147.344
~1473579.885 0.002 -1473579.883

C049 5720435.951 0.005 5720435.956 +0.009
2397574.333 0.003 2397574.336
1577073.414 0.000 ~1577073.414

C065 5710606.611 -0.001 5710600.611 + 0.009
2354964.662 -0.001 2354964.661
~1538796.600 0.004 -1538796.596

C045 5750145814 0.012 5750145.802 +0.008
2283713.032 -0.011 2283713.021
~1472371.501 -0.003 ~1472371.504

C022 5771451.638 0.006 5771451643 +0.008
2274521.759 0.005 2274521.765
~1564207.138 0.002 ~1564207.136

Co14 5782678.929 -0.026 5782678.903 +0.013
213019.953 -0.018 2183019.935
-1592975.374 0.004 -1592975.371

C056 5745087.921 -0.014 5745087.908 +0.011
2258944 877 20.010 2258944.867

lwédi (muc 3.1) va tinh toan binh sai mang
lwdi khi phat sinh tri do lam thay déi &4n sé
(muc 3.3) co gia tri Iléch nhé (c& cm). Gia tri
cu thé do lech trong hai tredng hop néu trén
xem trong bang 6. Piéu nay khéng dinh tinh
dung dan cda thuat toan. (Xem bang 6)

4. Két luan

T co s& ly thuyét va nhirng két qua thuc

nghiém néu trén chung ta thay rang, viéc
&ng dung phuong phap binh sai truy hoi véi
thuat toan T hoan toan cé thé dap (ng cho
bai toan cap nhéat tri do méi trong mang luGi
GNSS qubc gia.

Mang lwéi trdc dia qudc gia, sau nhiéu
nam khai thac va st dung sé cé nhiéu mbc
khéng con kha nang st dung (bi méat, bi
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Bang 5: Nghiém va toa dé sau binh sai ctia 02 diém bé sung

Tén didm | Toa d6 gan ding (m) | Nghigm aX | 192 ggis(f:) binh |SSTP Zrlnt)r f diém
~1710327.528 0.000 -1710327.528
C070 5667123.302 -0.006 5667123.296 +0.017
2367282.061 -0.005 2367282.055
~1723545.898 0.002 ~1723545.896
co75 5702787.011 -0.001 5702787.009 +0.019
2270104.009 0.000 2270104.008

Bang 6: So sanh toa d6 diém tinh bé sung trong hai truong hop

Tén diém Toa do Trwong hop 1 Trwong hop 3 Tri tuyét déi do léch
X -1710327.527 -1710327.528 0.001
C070 y 5667123.305 5667123.296 0.009
z 2367282.063 2367282.055 0.008
X -1723545.896 -1723545.896 0.000
C075 y 5702787.025 5702787.009 0.016
z 2270104.021 2270104.008 0.013

chuyén dich) do cac tac dong tw nhién va
nhan sinh. Viéc loai b cac mbc khéng con
gia tri sir dung nay ra khéi mang lui trac
dia qubc gia s& duoc tiép tuc nghién ciu
gidi quyét trong cac cong trinh tiép theo.

Cac thuat toan binh sai néu trén sé gop
phan hoan thién qua trinh xay dwng co' s&
dir liéu hé théng théng tin trac dia qubc gia,
cho phép quan ly, khai thac va cap nhat cac
diém mbc trac dia quéc gia mot cach khoa
hoc va kip thoi.O
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Research methodology for development of national space coordinates reference
systems VN2000-3D when appearring new basis points

Luong Thanh Thach

Hanoi University of Natural Resources and Environment

In the future, when Vietnam builds successfully national space coordinate reference sys-

tem VN2000-3D (Dynamic Coordinate System), after a period of using, there will be a need
to develop and expand the baseline GNSS geodetic network (building more new base sta-
tions using GNSS technology). At this time, we can completely use old and new measure-
ments to adjustment the entire network. However, this approach is not useful in terms of
time, economics and not consistent with the advancement of theory of data processing of
modern geodetic network.

This paper presents the theoretical and empirical results of the recurrent adjustment and
rotational transformation (T- algorithm) to update GNSS measurements according to mod-
ern treatment approaches of geodetic network data without having to adjust existing GNSS
network to meet the modern requirements of the national geodetic information system.OQ
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