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Tém tit: ‘HE quy chiéu va hé toa do dong vai tro quan trong trong hoat dong dam bao an
ninh - qudc phong cling nhu nhiém vy phat trién kinh té va nghién ciru khoa hoc cia moi
quoc gia. Sau hon 20 nam dua vao su dung, h¢ toa do quoc gia VN-2000 gap mot s6 han
ché trong viéc xtr 1y dir liéu thoi gian thuc ciing nhu quan 1y khong gian 3D trén nén tang
s6 khu vuc bién dao va cac ving lan can. Pong thoi, ellipsoid WGS-84 da nang cp qua
nhiéu phién ban nhung dit liéu lai khéng duoc cong b rong rai nhu dir liéu do IGS quan ly
(h¢ toa d6 VN-2000 dugc thanh lap dua trén co s6 dinh vi eliipsoid WGS84 phu hop voi
lanh tho Viét Nam theo nguyén tac tong £2=min). Vi vay, giai phap nghién ctru cac dich
vu do to chirc IGS cung cap dé phat trlen cac mang ludi GNSS bang phuong phap xr 1y tinh
toan binh sai két ndi théng qua tham sé chuyén ddi toa do cia mé hinh Bursa - Wolf duoc
cho 13 phu hop. Nghién ctru st dung dir liéu do Cuc Ban d6/BTTM cung cip va phan tich
mbi quan hé giita cac thanh phan trong bd tham s tinh chuyén dya trén bai toan binh sai xur
ly két ndi tram CORS, nghién ctru da tinh todn va so sanh bg tham s6 tinh chuyén moi so
v6i bo tham sb tinh chuyén da dugc cong bd tir nhitng nghién ctru trude do, gbp phan bd
sung co s khoa hoc ng dung tram CORS trong viéc nang cap hé toa do qudc gia VN-2000
tai Viét Nam.

Tir khoa: ITRF; VN-2000; Tinh chuyén toa d¢; 07 tham s6; 14 tham so.

1. Pt van dé

Viéc lya chon ellipsoid quy chiéu WGS-84 thay thé cho ellipsoid quy chiéu Krasovski
trong viéc xay dung hé toa do VN-2000 tai thoi diém nam 2000 voi ly do quan trong nhat do
1a ap dung cong ngh¢ dinh vi v¢ tinh, dam bao két ndi s6 lidu trong nude voi qudc té nham
muc tiéu phat trién 1au dai [1, 2]. Ttr nhitng quan diém d6, sau hon 20 nim dua vao st dung,
hé toa do VN-2000 da gitip thong nhét s liéu trén toan lanh thd Viét Nam, giup nang cao
kha ning tmg dung GNSS vao do cao hinh hoc, xdy dung ban db dia chinh ciing nhu xay
dung mo6 hinh Geoid trén pham vi ca nude. Tuy nhién tGi thoi diém hién tai hé toa d0 VN-
2000 duoc coi 1a hé “tinh”, hé quy chiéu WGS-84 da nang cdp qua nhiéu phién ban nhung
dir liéu do lai khong dugc cong bo rong rai nhu dit 1iéu do IGS quan ly khién cho viéc tinh
toan cap nhat hé toa d6 qudc gia VN-2000 gip nhiéu kho khan [3, 4]. Vi véy, viéc str dung
hé quy chiéu ITRF dé nang cip hé toa d6 VN-2000 dugc cho 1a phu hop va thuén loi hon so
véi viéc tiép tuc sir dung cac phién ban ctia hé toa d6 WGS-84 dé tinh toan nang cap [5].

T6 chice IGS duoc thanh 1ap vao nim 1994 véi muc tiéu ban dau la cung cap dir licu
GNSS chinh xac dé hd tro cac nghién ctru khoa hoc va cac ing dung can do chinh xac cao.
Ngay nay, voi su phat trién vuot bac vé khoa hoc cong nghé GNSS CORS (Continuously
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Operating Reference Stations), cac qudc gia la thanh vién cua cac t6 chiac IGS nhu My,
Canada, Australia, Anh, Dtrc, Phap,... da s dung cac tram CORS dé xac dinh 03 goc Euler
cling nhu dé xac dinh sy chuyen dich mang klen tao phuc vu thiét lap khung quy chleu trai
dat ITRF/ETRS89. Vé vu diém, ITRF cung cip mot hé théng toa dd dong nhat toan cau va
duogc cap nhat thuong xuyén vaéi do chinh xac cao, nho vao viéc tich hop dir liéu tur nhiéu
ngudn do khac nhau, bao gdm GNSS, VLBI (Very Long Baseline Interferometry), SLR
(Satellite Laser Ranging) va DORIS (Doppler Orbitography and Radiopositioning
Integrated by Satellite) [6, 7].

Déi voi cac qubc gia c6 HE quy chiéu hé toa do khong tuong thich voi ITRF/ETRS89
ma chi duoc xac dinh méi lién két thong qua 07 tham sb chuyén ddi toa d6 ciia md hinh Bursa
- Wolf, khi xay dung dugc hé thong tram CORS ma chwra tham gia xir ly chung cung h¢ thdng
mang lu6i IGS dé xay dung khung quy chiéu ITRF/ETRS89 thi co thé str dung cac dich vu
do to chuc IGS cung cap dé phat trién cac mang ludi GNSS tai quoc gia d6 v6i do chinh xéc
cao va déng nhét bang phuong phap xu ly tinh toan binh sai két ndi 1a giai phap phu hop [3,
16]. Tuy nhién, cac mang kién tao cuia 16p vo trai dét 1a “dong” va dich chuyén theo thoi gian
[8, 9], ddng nghia vai Viéc tim trai dat ludn trong trang thai dich chuyén vi vay viéc tinh toan
xu |y toa do trén bé mit trai dat can quan tam dén van toc va toa do cua cac tram do tai mot
thoi diém cu thé cho mdi 1an tinh toan xay dung khung tham chiéu [10, 11].

Cuc Po dac Ban do va thong tin dia Iy Viét Nam da st dung 164 diém GPS/TC duoc do
dac trong giai doan 2009-2010 lam s liéu tinh toan b tham sé chuyén doi tir hé quy chiéu
qudc té ITRF vé hé quy chiéu toa do qubc gia VN-2000 trong nhiém vu xay dung hé quy
chiéu hé toa d6 khong gian quéc gia khai dau VN-2000 3D [3].

Nghién ciru [12] xac dinh bo tham sb tinh chuyén dya trén 10 diém GNSS thudc dy an
nghién clru vé dia dong hoc khu vuc Chau A - Thai Binh Duong tir ndm 2013 dén 2016 (do
theo chu ki hang nam véi 7 ngay lién tuc) va 11 diém thudc ludi GNSS bién (do trong 7 ngay
nam 2016), tuy nhién mdi mang ludi lai sir dung cac khung tham chiéu khac nhau do tinh
toan tai cac thoi diém khac nhau. Bai toan tinh chuyén toa do giita VN-2000 va ITRF bao
gém nhiéu budc tinh toan nhu: xac dinh phién ban ITRF sir dung, thoi diém bo tham sb géc
duogc cap, thoi diém xac dinh gia tri toa d9, tinh toa dd ¢ cac khung quy chiéu khac nhau vé
mdt thoi diém quy wdc, tinh toa do va van tdc & cac khung quy chiéu khac nhau vé cling mot
khung quy chiéu quy uéc,....

Nim 2019, hé théng mang ludi 65 tram dinh vi vé tinh GNSS CORS (VNGEONET) do
Bo Tai nguyén va Mai truong quan 1y da chinh thire di vao hoat dong. Trong giai doan tiép
theo, mang lugi VNGEONET s¢ trién khai ké hoach két néi 02 tram CORS vao mang luéi
IGS nham muc dich thuan lgi cho viéc tinh toan binh sai két néi ciing nhu xay dung hé toa
do khong gian 3D [13-15].

Nghién ctru [17] da trinh bay giai phap xtr 1y tinh todn 17 diém thudc hé thong
VNGEONET béng phﬁn mém Gamit/Blobk nhim muc dich danh gia sy chuyén dich cua cac
bé mit trai dat trén 1anh tho Viét Nam theo chudi thoi gian tir ngay 26/8/2019 dén 18/3/2022.
Bai bao ciing da két luan viéc st dung chudi thoi gian do lién tuc va dai hon c6 thé cai thién
d6 chinh xac xac dinh tirng thanh phan chuyén dich.

Céc nghién ctru trén tap chung vao tinh toan va phan tich dit liéu GNSS phuc vu két nbi
gita khung quy chiéu qudc té ITRF va hé toa d6 VN-2000, tuy nhién van dé tim hiéu va ap
dung cac phuong phap phan tich xay dung md hinh du béo vé c4c chuyén dich ciing nhu loai
trir sai s6 ngau nhién chua duge thyc nghiém, vi vy bai bao s& thyc nghiém tinh toan va
phan tich cac thanh phan trong bo tham sd tinh chuyén.

2. Dir liéu va phuwong phap nghién ciru
2.1. Dir liéu thyc nghiém

Str dung 14 diém tram CORS do Cuc Ban d6/BTTM quan 1y lam dit liéu phuc vu xdy
dung tinh todn b tham s6 tinh chuyén. Cong tac xtr Iy tinh toan dugc thuc hién trong HE toa
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d6 qudc té ITRF2014 voi ellipsoid tham chiéu WGS-84 va thoi diém tham chiéu 12h00 tir
ngay 30/4/2017 (Gid GMT) toi ngay 7/5/2017 (chu ki 1). Dit liéu dau vao bao gom:

- Dit lidu do lién tyc trong 01 tuan (tir 30/04 dén 07/05/2017) tai: 01 tram XLTT, 06 mdc
dat tai 06 tram CSTT DGPS va 7 tram CORS.

- Dir liéu do tai cac tram IGS: IISC, SGOC, JOG2, NTUS-01, CUSV, PIMO, HKSL,
JFENG, LHAZ.

- Céc dit liéu bd tro theo yéu cAu cta phﬁn mém Bernese 5.0 do Dich vu quéc té vé Dinh
vi v¢ tinh IGS va Trung tam xdc dinh quy dao Chéu Au (CODE -Centrer for Orbit
Determination in Europe) cung cap: Lich vé tinh chinh xac, tham s6 dinh huéng Trai dat, mo
hinh tang dién ly toan cau, hiéu thé ma P1C1 (DCB - Differential code biasses); toa do va
van tdc dich chuyen cua cac diém IGS [18-25].

Dit li¢u do tai cac tram IGS “gbc”, cac Dt liéu do GNSS tai cac tram CSTT
dit liéu bo tro DGPS, CORS

A4

Xir ly dir liéu bang phan mém Bernese 5.0, Gamit/Blobk, Graftnet

v

Toa d6 trac dia cua cac tram CSTT DGPS, cac méc tram CORS,
trong hé toa d6 ITRFxy

v

Chiét xuit bao cao

Hinh 1. So dd quy trinh tinh toan dir liéu trén h¢ toa do ITRF va VN-2000.

Dit liéu s& duoc chuan hoa theo dinh dang ctia phdn mém twong Gng va xtr 1y tri do code
va tri do phan sai don. Sau khi hoan thanh budc tién xur ly, tién hanh xu 1y dir liéu phan sai
béc 2 va tao cac file hé phuong trinh chuan cho timg ngay do. Khi két qua cac vong lap dam
bao tiéu chi do chinh xé4c theo yéu cau, tién hanh ghép ndi dir liéu timg ngay do va giai hé
phuong trinh chuén x4c dinh toa do cta cac tram do.

2.2. Gidi phdp thiee tién tinh chuyén giiva ITRF va VN-2000

Viéc tinh chuyén cac két qua do GNSS trong khung quy chiéu ITRFyy vé Hé toa do VN-
2000 co thé stir dung cac mo hinh tinh chuyén khac nhau. Theo Bursa-Wolf:

X X
[Y] = |Ty|+ (1 +s)Rz (wz)Ry (wy)Rx (wx) [Y )
Z 7 7
1 0 0 coswy 0 —sinwy
Trong do: Ry (wx) = [0 coswy sinwg|;Ry (wy) = [ 0 1 0 ]
0 —sinwy coswy sinwy 0 coswy

coswy sinwz 0
Ry (wy) = [— sinwz cos wy O]
0 0 1

Tuy nhién, khi xac dinh tham s tinh chuyén gitra toa do mang ludi GNSS ITRF vé hé
toa dd VN-2000 ta can tinh dén van téc chuyén dich mang kién tao. Vi vay cong thirc tinh
chuyén 7 tham sb theo Bursa-Wolf (1) s& khong con phii hop ma phai chuyén d6i thanh 14
tham s6 (2):

x(t) Ty (©) X
yO| = |TTO]+ (1+s®)Rz (wz(D)Ry (wy(D)Rx (wx(D) |Y (2
z(t) Q) Z
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(T [ Teto) + (t—to)Ty ]
T, (t) Ty (to) + (t—to)Ty
T,(® T,(te) + (t—to)T, |
Trong do: | s(t) |= | s(t,) + (t—t,)s |Va

(DX(t) (l)x(to) + (t - tO)OdX
wy(t) wy(ty) + (t—to)wy
el L, (ty) + (t—tg) &,

Rzyx (V)
COS Wy COS W7  COS Wz Sin Wy Sin wy + COS wx Sinwyz  — €OS Wy €OS Wy Sin wy + sin wy sin wy
= |—coswysSinw; €OSwyCOSwWz — Sinwy Sin Wy Sinwz  €OS Wz Sin Wy + COS Wy Sin Wy Sin Wz
sin wy — COS Wy Sin wy COS Wy COS Wy

3. Két qua va thao ludn

Dua trén két qua tinh toan tai muc 2.1, 4p dung cdng thirc (1) va (2) tinh toan gia tri 7
tham s6 va 14 tham s tinh chuyén theo nguyén ly sé binh phuwong nho nhat. Bong thoi st
dung nén tang ngdn ngir Python dé xay dung cong cu tinh toan thir nghiém bo tham sé véi
tiéu chi co ban dé 1a tao cac dir liéu mau phuc vu tinh toan va phan tich cac yéu t6 thanh phﬁn
chinh anh hudng t6i két qua tinh toan bo tham sd. Pay 1a tién dé co s¢ dé phan tich danh gia
xay dung mé hinh dy bao va phuong phap kiém soat do chinh xac ctia bd tham sé tinh chuyén
theo thoi gian. So d6 danh gia nhu sau:

Diém ngau nhién phuc vy kiém tra Diém CORS phuc vu tinh toan
tinh toan

Tinh toan xéac dinh bo tham sé tinh chuyén

4

Phan tich c&c nhan té anh hudng dén do chinh xéc

Hinh 2. Quy trinh thir nghiém b tham s tinh chuyén.

3.1. Xdc dinh tham sé tinh chuyén dira trén diém ngdu nhién

St dung giai phap xay dung dir liéu gia 1ap nham danh gia va kiém soat cac nguon sai
s6 khi xay dyung b tham sb tinh chuyén. Pay ciing 13 giai phap kiém chung do chinh xéac
cling nhu nang cao tri tin cdy trong cac nhiém vu khong c6 day di cac dit liéu phuc vu phan
tich thong ké.

B0 gié tri tham chiéu thuat toan nhu sau:

AX =191,90441429 (m), AY = 39,30318279 (m), AZ = 111,45032835 (m)

©X =0,00928836 ("), oY =-0,01975479 (), ®Z = 0,00427372 ()

d = 1,000000252906278 (ppm)

Béng 2. Gid tri bo tham sb tinh toan dwa trén sé lugng diém ngau nhién.

TT S6diém  Ponhilu  AX(M) AYM) AZM) oX() oY() oZ() dpepm)

1 05 194,02502 37,77227 110,69173 152083 -0,04731 021206 -1,01224
2 5 1 196,14562  36,24137 109,93312 2,04165 -0,08453 0,36450 -1,68063
3 15 198,26622 34,71046 109,17452 2,56248 -0,11087 047236 -2,15359
4 2 198,26622 34,71046 109,17452 2,56248 -0,11087 047236 -2,15359
5 05 193,05139 39,19390 11196194 052032 017661 0,26323 -0,63932
6 7 1 19419835 39,08461 112,47355 0,04065 049818 080708 -1,87624
7 15 19534533  38,97532 11298516 -0,43903 136971 228102 -5,22851
8 2 19534533 3897532 112,98516 -0,43903 1,36971  2,28102  -5,22851
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TT S6diém Ponhifu  AX(M) AY(M) AZMm) oX() oY) oZ() dppm)

9 05 191,72408 38,81427 111,16899 131103 0,01301 -0,10158 -0,08930
10 14 1 19154374  38,32537 110,88766 162206  0,01586 -0,16399 -0,16067
11 15 191,36341 37,83646 110,60632 193310 001810 -0,21316 -0,21691
12 2 191,36341 37,83646 110,60632 1,93310 001810 -0,21316 -0,21691
13 05 19193257 39,26048 112,11891 0,60467 0,31942 -0,06364 -0,05130
14 20 1 191,93257  39,26048 112,11891 0,60467 031942 -0,06364 -0,05130
15 15 191,96072  39,21777 112,78750 0,20935 083231 -0,13622 -0,14321
16 2 191,98887 39,17506  113,45608 -0,18598 184338 -0,27929 -0,32439

Két qua tai bang 2 cho thay s lugng diém do rat quan trong trong viéc ning cao d6 chinh
xac cling nhu tri tin cay cua dir liéu tinh toan. Tuy nhién, thoi diém hién tai viéc xay dung va
van hanh diém CORS dap tng theo tiéu chi yéu cau cuaa té chic 1GS [20-22] (khu vuc dia
chat 6n dinh, ddng bo thiét bi thu va antena chit lwvong cao, két néi va bao mat di liéu, ...)
con nhiéu han ché, chinh vi vy viéc ning cao d6 chinh xac toa do tinh toan va duy tri s6
lwong diém ¢ muirc t6i thiéu cua cac diém tram CORS dong vai trod 1a khung luéi toa d6 qudc
gia 1a nhiém vu tbi wu nhat.

fchinh xac T fdé tin cay + fc_hll phi = max

Phuong phap kiém tra danh gid nay sé hd tro viéc danh gia xac dinh tiéu chi xay dung
hé toa do dua trén do chinh xac toa 6 diém CORS di co. Pong thoi viée tinh toan xac dinh
cac sai sO tiéu chuan hodc cac mo hinh ndi suy hdi quy tuyén tinh gitip phat hién va loai bd
dugc nhimg diém sai s tho, gitp dam bao d6 chinh xac theo muc dich cua timg nhiém vu
dac thu.

3.2. Xdc dinh tham sé khi sir dung diém tram CORS

St dung diém tram CORS dé tinh toan xay dung bo tham s6 tinh chuyén nham muc dich
so sanh voi cac ket qua nghién ctru da duge cong bo tai Viét Nam. D¢ léch chuén cua trong
s0 don vi So =0,18675916 m.

Bang 3. Gi4 tri bo tham sb tinh toan tir diém tram CORS.

TT Tham s6 Gia tri P léch chuan Pon vi
1 AX 213,708729 8,4756 m
2 AY 49,280623 4,1399 m
3 AZ 116,468626 4,2322 m
4 oX -8,919657955383 0,1614 [
5 oY 23,378755175012 0,0416 [
6 oZ 30,169935436225 0,2923 [
7 Hé s6 bién dang -1,668864088200 0,1227 [ppm]

So sanh v6i két qua cua Vién Khoa hoc Po dac ban d6 ndm 2017 va 7 tham s6 VN-2000
cong bo nam 2000 duogc trinh bay trong bang 4.

Bang 4. Gi4 tri tham sb so sanh.

Gia tri do Vién Khoa hgc Do

TT Tham so Gia tri cong bo nam 2000 dac Ban db tinh todn nim 2017 Pon vi
1 AX 191,90441429 204,511083 m

2 AY 39,30318279 42192468 m

3 AZ 111,45032835 111,417880 m

4 oX -0,00928836 -0,011168229 |

5 oY 0,01975479 0,085600577 |

6 oZ 0,00427372 0,400462723 |

7 Heé s bién dang 1,000000252906278 0,00000 [ppm]

Két qua tinh toan so sanh giita bang 3 va bang 4 cho thy sai s dich chuyén 16n cta hé
toa do VN-2000, khi st dung h¢ thong toa do diérr} goc dia chinh co s hoac cac diém luoi
GNSS xay dung tinh toan theo 7 tham so6 tinh chuyén do B¢ Tai nguyén va Méi trudong cung
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cap s& khong con phu hop dé tinh toan két ndi dir liéu chuyén ddi voi hé toa do quéc té tinh
dén thoi diém hién tai [3, 10, 11].

3.3. Xdc dinh cdc tham s6 tinh chuyén gitta toa do mang ludi GNSS quoc 1é (hé quy chiéu
ITRS) véi Hé quy chiéu N-2000 c6 tinh dén vin toc chuyén dich kién tao cia cdc diém
tram CORS

Bang 5 1a két qua tinh toan dit liéu trén 2 chu ki tir nim 2017 dén 2019, tinh toan 7 tham
s6 tinh chuyén toa d6 va 7 tham s vén toc dich chuyén twong tmg (gitra cac khung quy chiéu
ITREF c6 sy tinh toan cap nhat va dich chuyén theo timg thoi diém). Khi so sanh véi [12] nhan
théy do chinh xac tram toa d diém tram CORS ciing nhu phuong phap tinh toan toc do dich
chuyén tham sé duya trén chudi thoi gian thu nhan dix liéu 1a rat quan trong [16, 17]. Trong
bai bao nay tac gia s€ tap trung phan tich vao su anh hudong cua cac thanh phan chinh trong
bo tham sb tinh chuyén. Sir dung phuong phap phén tich dit liéu thanh phan chinh PCA
(Principal Component Analysis) dé xac dinh mdi quan hé tuyén tinh cua két qua tinh toan
trong bang 5.

Bang 5. Két qua tinh toan 14 tham s tinh chuyén tir VN-2000 sang ITRF.

Khung Khung T1(mm) T2 (mm) T3(mm) D(10-9) Rl(mas) R2(mas) R3(mas) Thoi
ITRFx  ITRFy TI(mm/) T2(mm/n) T3(mm/n) D’ (10-9/n) RI’ (mm/n) R2’(mm/n) R3(mm/n) diém
2135654 506880 1152550 63900 69808 201801 37,4656
VN2000 ITRF2014 44790 o360 00188  -01600 08500  -13300 35200 207
2135670 506899 -1152574 -63900 69808 20,1801 37,4656
VN2000 ITRF2008 5790 o360  -00189  -01600 08500  -13300 35200 207
2135695 506890 -1152527 73600 69808 20,1801 37,4656
VN2000 ITRF2005  4n793 0360  -0,0189  -01600 08500  -13300 35200 2017
2135666 -506897 -1152199 -89600 69808 20,1801  37.4656
VN2000 ITRF2000  4n799 o361 00207 -00800 08500  -13300  3,5200

Thuat toan PCA vé y nghia 13 bai toan giam chiéu dit liéu, muc dich tim mot hé s6 khong
gian mdi va toi da hoa phuong sai dit liéu cua khong gian méi do. Sau do lya chon ra n chiéu
c6 phuong sai 16n nhat gitup thuan 1gi cho vi¢ec danh gia phan tich tuong quan cua dir liéu.

i H Jﬂ_u 0. 32 -0, 97 0 95 046 [ oz | 0.7}
oy 068' 0.63 - 059
R1x = _ T3 [ A 00 o5
Ox .. o W ' i GF:T? o | 0_77".
Tax N s t:rm . ——— Oﬂgiw
mEE 0 S S R e 1}
HE__B BN 00 ot
e ®)
= " | ”J._n } T 1.0011.007 088"
i ‘—[ 087' ‘0-72'_ 0 02 | o1
'h . !3»-5-0]5‘9?; : | o5t
el IRE 0.58"
Nl T R®
PG SRS = i - 1;:9:0 gzg.
(c)

Hinh 3. Méi quan hé twong quan giita 14 tham s tinh chuyén.

Duya vao ma tran hé s6 tuong quan trong hinh 3a Mau do (gia tri 1)la thé hién sy twong
quan manh gia tri cac tham s ti 1é thuan véi nhau. Mau xanh (-1) 1a thé hién gié tri cac tham
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s0 ti 18 nghich véi nhau, mau tring gia tri bang 0 1a cac tham s6 khong c6 mbi quan hé tuyén
tinh v6i nhau. Dang thoi dua vao gia tri hé s6 twong quan tai hinh 3b, 3c ta co thé két luan:
hé sb bién dang ty 1¢ (twong tng d) c6 mbi quan hé twong quan chit ch& véi sy chuyén dich
cua cac tryc toa do X, Y, va khong co6 sy dénh hudng nhiéu t&i su thay di cua truc Z. Chinh
vi vay, khi tinh chuyén va cap nhat dir li€u toa do cling nhu ban dd sd, can quan tadm dén yéu
t6 chuyén dich ngang cua dia hinh, déng thoi cAn danh gia va kiém soét chat luong mé hinh
sb d6 cao &p dung trong tinh toan dit liéu nham kiém soat ngudn sai sé do sir dung cac mod
hinh khac nhau trong tinh toan cap nhat dir liéu [16].

4, Két lugan

Viée xay dung H¢ quy chleu h¢ toa d6 mdi la bai toan phurc tap va can nhiéu thoi gian
trong viéc nang cap ddng bd vé co so ha tang ciing nhu cac giai phap thuc nghiém tinh toan
t6i uu, vi vay trong giai doan hlen nay giai phap nang cap hé toa do qudc gia VN-2000 dwa
trén bai toan xéac dinh b tham s6 tinh chuyén 1a pht hop nhat. Bai bao da so sanh danh gia
dugc su thay d6i ciia s6 luong diém tham gia tinh x4y dung bd tham s6 tinh chuyén ciing nhu
sai sO vi tri diém anh huong dén bo tham sb. Pay 1a tién dé dé danh gia phan tich xay dung
b6 tham s6 tinh chuyén dya trén cac ham du bao ctia mé hinh tinh chuyén theo phuong phap
hoi quy tuyén tinh. Pong thoi ¢6 thé kiém soat va loai trir cac sai s6 tho trong cong tac tinh
toan binh sai.

Trong truong hop danh gia vé téc do chuyén dich ciia mang kién tao, dit liéu sir dung
can phai dugc do lién tuc theo chudi thoi gian tinh theo thang va nam. Déng thoi mat do diém
tram CORS s& phai ting 1én nham dam bao tinh dong nhat tai cac khu vuc c6 chuyén tiép dia
hinh 1én. Vi vdy, ta c6 thé can nhic sir dung bd sung ing dung anh vién thim InSAR va
LiDAR trong viéc hd trg quan trac chi tiét bién dang 16p vo bé mit trai dat. Khi do, dir liéu
toa do cua anh vién tham s& duoc tinh toan dua trén toa do ctia cac tram CORS.

Vi vay, co s¢ 1y thuyét va thuc nghiém nay c6 ¥ nghia thuc tién trong nghién ctru hop
tac qudc té ciing nhu cac du 4n nghién ctru dia dong hoc, quan 1y tai nguyén thién nhién va
cac ing dung lién quan dén mang ludi GNSS CORS tai Viét Nam.

DPong gop cua tac gia: Xay dung y tuong nghién cau: L.H.N., H.N.H.; Xur ly sd lidu: L.H.N.;
Viét ban thao bai bao: L.H.N.; Chinh stra bai bao: H.N.H.

Loi cam on: Puoc sy huéng dan va chi bao ctia GS. TSKH Hoang Ngoc Ha, tac gia da 1én
¥ tuong va tién hanh nghién ctru thye nghiém nodi dung tich chuyén va danh gia kha nang
thich tng cuia h¢ toa do VN-2000 vdi khung quy chiéu quoc té ITRF.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ déau, khong duge sao chép tir nhiing nghién ciu trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Evaluating the adaptability of the VN-2000 national coordinate
system with the international reference frame ITRF based on
determining transformation parameters
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Abstract: The coordinate reference system plays an important role in the economic
development and scientific research of each country. After more than 20 years of
development, the VN-2000 national coordinate system has some disadvantages in real-time
data processing as well as 3D space management. At the same time, the WGS-84 ellipsoid
has been upgraded through many versions, but the data is not as widely published as the
data managed by IGS. Therefore, the solution to research the services provided by the IGS
organization to develop GNSS networks by processing connection calculations through
parameter transformation of the Bursa - Wolf model is appropriate. The article uses data
provided by the Defense Mapping Agency and analyzes the relationship between the
components in the parameter transformation set, contributing to supplementing the
scientific basis for CORS station application in upgrading the national coordinate system in
Vietnam.

Keywords: ITRF; VN-2000; Transformation parameter; 07 parameters; 14 parameters.



