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Tinh chuyén toa do

Khung quy chiéu trdi ddt quoc té€ ITRF dang duwgrc coi la tiéu chudn chung
nham dam bdo su tich hop gitka cdc hé thong thong tin khong gian. Co’ s¢ Iy
thuyet két noi toa do giira hé toa do quoc gla VN2000 va ITRF da dwoc glal
quyét trong « cdc cong trinh nghlen clru trudrc day Tuy nhién, ddy la bai todn
phwc tap, viéc trlen khai tinh todn trong thwec té gdp nhiéu kho khdn nén viéc
xdy dwng phan mém hé tro cho cong tdc tinh chuyen la cdn thiét. Chinh vi
thé, bai bao nay sé trinh bay vé xay du'ng phdn mém ho tro tinh chuyen gitra
VN2000 va khung quy chiéu qudc té ITRF. Phdn mém la mot cong cu hiru
hiéu dé ngu'm ding dé dang tinh chuyen toa do gitra VN2000 va khung quy
chiéu quoc té ITRE, ddp tng nhu cdu tich hop dwoc co sé div lidu qudc té va
qudc gia trong xu thé'phdt trién ctia khoa hoc cong nghé hién nay. Phdin mém
con co tinh ndng mé cho phép ngwoi ding thay doi cdc thdng sé tinh chuyén.
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1. Mé& dau

N3m 1994, Lién doan Tric dia Quéc té da dé

diém la dai lwong bién thién theo thoi gian nén sé
c6 nhiéu san pham ITRF khic nhau: ITRF1992,
ITRF1996, ITRF1997, ITRF2000, ITRF2005,

xuit thanh lap hé quy chiéu quoc té€ déng ITRS.
Trién khai ctia hé quy chiéu qudc té ITRS chinh la
cac khung quy chiéu trai dat quoc té€ ITRF
(International Terrestrial Reference System).
ITRF dwoc thiét 1ap béi cdc phwong phép do trac
dia khong gian nhw VLBI, LLR, SLR, GPS va DORIS
(Altamimi, 2012). Vi toa d6 va van tdc cua cac

*Tdc gid lién hé
E - mail: tththu@hunre.edu.vn

ITRF2008 va gin day nhat1a ITRF2014 (Altamimi,
2001, 2002, 2007, 2011, 2016; Boucher et al,
1993, 1998, 1999). C6 thé ndi, khung quy chiéu
qudc té (ITRF) la hién thwc hoa hé quy chiéu ITRS
(Altamimi, 2012) tai mot thoi diém cu thé. Tat ca
cac khung quy chiéu ITRF déu cung cap toa do cac
tram tai thoi di€ém nhit dinh va van téc chuyén
dich cho tirng thanh phan toa do. D€ tinh chuyén
gitta cac phién ban cta ITRF, t6 chirc I[ERS
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(Jekeli, 2016) cung cip 14 tham s tinh chuyén,
gom 7 tham sd goc (3 tham so dich goc dia tAm, 3
tham s6 goc xoay hwdng truc toa do va 1 tham sé
ty 1&) va 7 tham s6 van téc twong trng.

Khung quy chiéu trai dat quoc té€ dang dworc
coi 1 tiéu chun chung nham dam bao su tich hop
gitra cac hé thong théng tin khong gian vi cacly do
sau: Hau hét cic hé toa do toan cau va khu vuc déu
twong thich hodc c6 moi lién hé véi ITRF; Nhiéu
quoc gia dang hién dai hoa hé toa dé qudc gia theo
hwéng twong thich véi ITRF; Cac hé théng dinh vi
vé tinh toan ciu déu str dung hé toa d6 twong thich
v&i ITRF; Cac tram ciia mang lwéi GNSS trén toan
thé gi¢i dé dang c6 dwoc toa do trong khung ITRF
trén co s& st dung cac san pham cua IGS.

Theo Quyét dinh s6 83/2000/QD - TTg ngay
12 thang 7 nam 2000 ctia Thi twéng chinh phu vé
st dung Hé quy chiéu va Hé toa d6 quoc gia Viét
Nam, Hé quy chiéu va Hé toa dé VN - 2000 chinh
thirc thay thé cho Hé quy chiéu va Hé toa do Ha
Noi - 72 trwdec day (QD 83, 2000). Theo quyét dinh
s6 05/2007/QD - BTNMT ngay 27 thang 02 nam
2007 vé str dung hé théng tham sé tinh chuyén
gitra hé toa d6 quéc té€ WGS84 va hé toa do quoc
gia VN - 2000 (Qb 05, 2007), VN - 2000 da dwoc
két néi véi WGS84 qua 7 tham so tinh chuyén theo
quan diém tinh. Theo quyét dinh nay, VN2000
chwa dwoc két noi véi ITRF.

Trong thuc té, do cac wu diém vwot troi vé
dam bao s tich hop gitra cic hé thong théng tin
khoéng gian nén ITRF dang dwoc st dung rong rai,
pho bién hon so véi hé quy chiéu WGS84 (dang
dwoc st dung lau nay tai Viét Nam). Dac biét, hién
nay hé théng mang lwdi tram GNSS CORS qudc gia
dang dwoc xay dwng; cac tram cda mang ludi sé
dwoc két noi véi mang lwdi IGS quoc té nén sé co
toa d6 ITRF chinh xac. R6 rang, d€ dap &ng dwoc
quy dinh phap ly, dit liéu toa dd cac tram cin dwoc
chuyén vé hé toa do VN2000. Phan tich trén day
cho thay nhu ciu x4c dinh moi lién hé vé toa do
gitra ITRF va VN2000 hét sirc cip thiét. Trong
cong trinh (Pham Thi Hoa, 2018), van dé xac dinh
bd tham s6 tinh chuyén toa do gitra VN2000 va
ITRF di dwoc quan tim giai quyét. Tuy nhién, do
khuon khd thoi gian va kinh phi, ndi dung nghién
ciru vé xdy dung phan mém ty dong hoéa tinh
chuyén toa do gitra hai hé nay chwa dwoc dat ra.

2. Nhirng vin dé can tiép tuc giai quyét trong
bai toan chuyén toa do giira hé toa do qudc gia

VN2000 va khung quy chiéu qudc té ITRF

Toa do trong hé VN2000 doclap véi thoi gian,
tuy nhién, toa d6 ITRF phu thudc vao thoi gian. Do
do, bai toan tinh chuyén toa do giira hai hé cin
trién khai theo quan diém dong, cu thé can st
dung 14 tham s6, bao gom 7 tham s6 géc va 7 tham
sO van toc twong ing. Cach tiép cin nay dang dwoc
nuwée Uc ap dung dé chuyén ddi toa do ITRF sang
toa d6 qudc gia Uc (GDA94) (Dawson et al., 2010).
Cach tiép can cling dang dwoc str dung tai cac chiu
luc va quoc gia khac nhw Chau Au, My, Canada,
Mexico (Tomas, 2014).

Trén quan diém déng nhuw tai liéu (Pham Thi
Hoa, 2018) trinh bay, bai todn tinh chuyén toa do
gitta VN2000 va ITRF rét phirc tap, bao gobm nhiéu
buwéc tinh toan véi cac tham sé tinh chuyén gitra
hé VN2000 va ITRF mang dic diém sau: Cac tham
s6 tinh chuyén khong phai 12 hang s6 ma 1a ham s6
clia thoi gian, moi thoi diém xét can xac dinh bd
tham sé twong rng; Tai cing mot thoi diém xét,
tham sé tinh chuyén toa do gitra VN2000 véi tirng
phién ban cta ITRF sé ¢ gia tri khac nhau. D€ tinh
chuyén toa do gitta VN2000 va ITRF, nguoi dung
can xac dinh chinh xac: loai phién ban ITRF, thoi
diém bd tham s6 goc duoc cap, thoi diém so liéu
toa do0 dwoc xac dinh, tinh toa dd & cac thoi diém
khac nhau vé mét thoi diém quy wérc, tinh toa do
va van toc & cac khung quy chiéu khic nhau vé
cung mot khung quy chiéu quy wérc, tinh bd tham
s0 tai thoi diém cén tinh chuyén dwa vao bd tham
sO goc,... Do d6, dé thuin loi hon, viéc xdy dung
phan mém tinh chuyén toa do giira hé toa do quéc
gia VN2000 va khung quy chiéu quoc té ITRF la
hét strc can thiét, c6 y nghia 16n trong xu thé phat
trién vé khoa hoc cong nghé hién nay cia nganh
Trac dia - Ban do.

Bén canh d6, d€ phan mém giai quyét dwoc
day da cac trwong hop tinh chuyén toa do giira
VN2000 va ITRF, mot s6 van dé khoa hoclién quan
dén bai toan nay ciing cin dugc hoan thién. Cong
trinh (Pham Thi Hoa, 2018) da xac dinh bo tham
sO tinh chuyén tir cAc khung quy chiéu quédc té
ITRF sang VN2000. Bai bdo nay tiép tuc xac dinh
b6 tham sé tinh chuyén toa do tir VN2000 sang cac
khung ITRF. Bén canh dd, mac du trong (ITRF,
2019) da cong b6 mot sé bd tham sd géc dé tinh
chuyén gitta cac phién ban khac nhau cta khung
quy chiéu ITRF nhung ching chwa dwgc diy du
cho tit ca cac phién ban ITRF, nén can thiét phai
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xac dinh bd tham s6 tinh chuyén gitra cic phién
ban dwa vao cac tham so goc.

Qua phén tich trén cho thiy, cac vin dé can tiép
tuc giai quyét trong bai toan chuyén toa do gitra hé
toa do quoc gia VN2000 va khung quy chiéu quéc
té ITRF gom cé: Xac dinh b6 sung tham so tinh
chuyén toa do gitra cac khung quy chiéu ITRF con
lai (chwa dwoc cong bd); Xac dinh b6 sung bo tham
s6 tinh chuyén toa do tir hé toa d6 quéc gia
VN2000 sang khung quy chiéu quéc té ITRF; Xay
dwng phin mém tinh chuyén toa do gitra hé quy
chiéu qudc gia VN2000 va khung quy chiéu quéc
té ITRF.

3. Phwong phap tinh chuyén toa d¢ giira hé
quy chiéu quoc gia VN2000 va khung quy
chiéu quoc té ITRF

3.1. Co s& ly thuyét tinh chuyén toa do theo
quan diém déng

Tinh chuyén toa d gitra cAc khung quy chiéu
ITRF (ITRF, 2019) hodc tinh chuyén gitra hé
VN2000 véi ITRF déu dworc thuwe hién theo cong
thirc chung nhu sau:

Xo=T+ (1+ D) R"X) (1)

Trong d6: Xz la véc to toa dd trong hé
VN2000, X 1a véc to toa dd trong ITRF; T l1a véc
to chuyén dich géc toa dd, D 1a hé sé tilé dai, R1a
ma tran goc xoay (biéu dién theo radian) (Jekeli,
2016).

1 -R; R,
RT = R3 1 —R1 (2)
_RZ Rl 1

Vi gia tri cta tich D.R71a dai lwgng nho nén c6
th€bd qua sd hangbac 2, do d6 (1) c6 thé biéu dién
thanh:

X X [T, X
y| =|v| +|n| +bpl|y 3)
Zloy 1Zlqy T3l AIGH:
0 —R; R, 1[X
+|R;s 0 —Rs||y
R, Ry 0 Z1)

Theo quan diém dong, bay tham s6 chuyén
doi Ti, Tz, T3, R1, Rz, R3va D cé déC tinh bién thién
theo thoi gian, do d6 phwong trinh cé thé biéu
dién dwéi dang (Jekeli, 2016):

X(t) X(t) [Ty (t) + T1(t — to)
Y()| =|Y®| +|Ta(t)+T2(t—t)|4)
ZO]gy 12O]4y 1Ts5(k) + T3 —to)l

X (D) X(t)

+ (D(to) +D(t— to)) Y()| +R|Y(®)

Z(®)] 4 Z®] 4
Trong d6: t 1a thoi diém tinh, tyla thoi diém

ban dau (thoi diém 7 tham s6 chuyén déi géc dwoc

ap dung) va:

R=
I 0 —(Rs(to) + Rs(t = o)) Ry(to) + Ry(t — to)
Ry(to) + Ra(t — to) 0 —(Ry (to) + Ry (t — to)
_(Rz(to) + Rz(t - to) Ry (to) + R1(t - to) 0

Twong &ng tai hai thoi di€ém khac nhau, sé c6
hai phwong trinh dang (1). Trir hai phwong trinh
ta sé co (Jekeli, 2016):

(5)

Trong d6: X2, X1, T, D, R twong tmg 1a van téc
cia Xz X;, T,D, R.

Vi D va Rrét nho, nén phwong trinh (5) c6 thé
viét lai thanh (Jekeli, 2016):

X2=X1+T+DX1+RX1 (6)

3.2. Phwong phdp xdc dinh tham sé tinh
chuyén toa dé giira cac khung quy chiéu ITRF
con lai

Dwa theo cong thirc tinh chuyén toa dé theo
quan diém dong nhw da trinh bay trong muc 3.1.
Cac tham s6 chuyén doi toa d6 gitra mot s6 phién
ban ITRF da dwoc cong bd (ITRF, 2019). Trén co
s& d6, bai bao da xac dinh tiép cac bo tham s6 tinh
chuyén toa d6 giita cdc khung ITRF con lai theo
cong thirc sau:

ITRF,~ITRF; = 7
= (ITRF;~ITRF;) + (ITRF2— ITRF3)
ITRF,~ITRF; = - (ITRF;—~ITRF;)  (8)

Cong thirc (7) dwoc ap dung sir dung mot
khung quy chiéu ITRF trung gian (ITRF;) dé két
noi hai khung ITRF con lai (ITRF;va ITRF). Piéu
kién str dung cong thirc (1) la: ITRF trung gian da
c6 mai lién hé v&i hai khung ITRF cén tinh chuyén
toa do (ITRF; da c6 méi lién hé véi ITRF;va ITRE).
Cong thirc (8) ap dung trong truwedng hop da c6 bd
tham s tinh chuyén tir ITRF; sang ITRF;. Khi do,
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b6 tham s6 tinh chuyén tlr ITRF; sang ITRF; dwoc cong thirc trén, b tham s6 tinh chuyén toa do gitra
xac dinh bang cach 14y diu ngwoc lai. Theo céc cac khung ITRF con lai da dwoc xac dinh (Bang 1).

Bdng 1. Tham s tinh chuyén toa dé tir ITRFx sang cdc ITRFy.

Khung | Khung | Ti(mm) | T2(mm) | 7s(mm) | D(10°%) | Ri(mas) | Rz(mas) | Rs(mas) | o . 0o
ITRFx ITRFy |T;(mm/n)|T,(mm/n)|T;(mm/n)|D(10-°/n)|R,(mm/n)|R,(mm/n)|R;(mm/n)
ITRF2008|ITRF2014 '(1)’6 _(1,'9 _0?'14 .06(,)(?3 8 8 g 2010
ITRF2005|ITRF2014 :(z):g '01 (2)3 :gzgé 8 8 8 2010
ITRF2000 |ITRF2014 :g:i éi 216’;1 (z)ﬁ 8 8 8 2010
ITRF97 |ITRF2014 :gﬁ 8:? 632"38 _'03:'182 8 8 :8:(2)2 2010
ITRF96 |ITRF2014 :gﬁ 8:? 632"38 _'03:'182 8 8 :8:(2)2 2010
ITRF94 |ITRF2014 :gﬁ g:g 632,’38 __03,'182 0 7 :8:(2)2 2010
ITRFS3 | ITRF2014— 81— 0 T onr om0 [ —oor | 210
ITRF92 |ITRF2014 '_105"14 '0?\['35 73(?’38 :82(1)2 8 8 :8:(2)2 2010
ITRF91 |ITRF2014 '_207,'14 '3,2’5 736,’38 :3;‘1“2’ 8 8 :8:(2)2 2010
ITRF90 |ITRF2014 '_205,'14 ';})’5 932,’38 :3:;3 8 8 :8:(2)2 2010
ITRF89 |ITRF2014 '_30(?'14 -g}&;s 12%8 :g:iz 8 8 :8:(2)2 2010
ITRF2005 | ITRF2008 _(2),3 0(’)9 4(’,7 '0594 8 8 8 2000
ITRF2000 [ITRF2008 _1(’)?1 _1(’)’71 11(,)535 :(l):gg 8 8 g 2000
ITRF97 |ITRF2008 :gﬁ '0%5’36 333,’22 jﬁjﬁé 8 8 :8:83 2000
ITRF96 |ITRF2008 :gﬁ '0%5’36 333,’22 jﬁjﬁé 8 8 :8:83 2000
ITRF94 |ITRF2008 :gﬁ '0%5’36 333,’22 jﬁjﬁé 8 8 :8:83 2000
ITRF93 |ITRF2008 22; '(ff 3;;}6 :(3,:3; (1,3 (1)241}2 -(())',?)7 2000
ITRF92 | ITRF2008 [— > & —— 3 b 0 “o0p | 2000
ITRF91 |ITRF2008 '_z(f’f -32’6 437,’22 :(3,:3; 8 8 :8:82 2000
ITRF90 |ITRF2008 '_202,'18 '32’6 633:’22 :(3,:3; ; G 882 2000
ITRF89 |ITRF2008 '_207,'18 '3,85’6 1(3),12'2 23;(3,3 ; 0 882 2000
ITRF88 |ITRF2008 '_202,'18 '0%1’;6 1;52'2 __10(?621 _8’1 8 :8:82 2000
ITRF2005| ITRF97 _7(';’}2 -g,s '_1;'29 é:g; 8 8 0’?)2 1997
ITRF2005| ITRF96 8 4,7 -13,5 1,47 0 0 0 1997
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-0,2 -0,5 -3,2 0,09 0 0 0,02
ITRF2005| ITRF94 _7(';"2 _3’5 '_13{?'29 (1):;; 8 8 032 1997
I e .
ITRF2005| ITRF92 1322 lti _152 8:(1)3 8 8 '0?6128 1998
ITRF2005| ITRF91 2%22 232 ‘3}; (1):33 8 8 '0?6128 1998
ITRF2005| ITRF90 -g;,z '3’2'5 23(?'21 _1(')?39 8 8 '0?6128 1998
ITRF2005| ITRF89 — 3'22'2 -ggs 5;'21 g:(z)g g 8 '0?6128 1998
ITRF2005| ITRF88 2222 _9(')?5 '_832"21 g:gg 0(’)1 8 '0?6128 1998
ITRF2000 |ITRF2005 -0(')21 _0(')?1 i:g --0%48 8 8 8 2000
ITRF97 |ITRF2005 '024 02 13?’29 :(1):3; 8 8 _0(?02 1997
ITRF96 |ITRF2005 (;'g '0‘,}}'37 133:’25 :(1):3; 8 8 _0(?02 1997
ITRF94 |ITRF2005 '024 02 13?’29 :(1):3; 8 8 _0(?02 1997
ey nezoos| 152 chS |1 | -les | ass | o LAt iy
ITRF92 |ITRF2005— é;'z - ;};5 '329 :8:(1)2 8 8 -06?(?2 1998
ITRF91 |ITRF2005— 33'2 - (2),5;’_)'5 ;}; :(1):(5)2 8 8 -06?(?2 1998
ITRF90 |ITRF2005 2322 2%)?; '_23(?’21 '0?(’)%9 8 8 -06?(?2 1998
ITRF89 |ITRF2005 3%22 42? '_53?’21 :g:gg 8 8 _0(')?52 1998
ITRF88 |ITRF2005— g;,z 'O?és 832"21 :g:gg '8’1 8 _0(')%(?2 1998

3.3. Phwong phdp xdc dinh tham sé tinh
chuyén toa do tir hé toa do qudc gia VN2000
sang khung quy chiéu quéc té ITRF

Dwa theo céng thirc tinh chuyén toa do theo
quan diém dong nhw trén muc 3.1, theo (Pham Thi
Hoa, 2018), b tham s6 tinh chuyén tir ITRF sang
VN2000 d3 dwoc xac dinh dwa trén toa do ctia 10
diém thuoc lwéi Chau A Thai Binh Duong va 11
diém thudc lwdi GNSS bién. Lwdi Chau A Thai Binh
Dwong dwoc do mdéi ndm 1 chu ky 7 ngdy lién tuc
(Project, 2013). Két qua do dworc xir ly bang phan
mém Bernese trén co s¢ tich hop véi cac ngudn sé
liéu hd tro quéc t€ nhu lich vé tinh chinh xac, s6
liéu do ctia cac tram trong hé théng IGS, tép s6 liéu
vé ting Ion (Hu G., 2012),... Cac diém déu c6 s6 liéu

toa do va van toc ITRFO08 trong 4 chu ky
(2011+2015) (Hu G, 2012; 2013; 2014; 2016).
Luwdi GNSS bién duoc hoan thanh vao nam
2016, tri do cta lwdi kéo dai trong 7 ngay. Luwdi
duoc xit ly trong khung ITRFO5 va toa d§ rng véi
thoi diém 2016.764. Tt ca 21 diém xét cla hai
lwdi trén day dong thoi cling c6 toa do VN2000
trén co s lién két véi mang lwdi GPS dia phwong.
Dua trén bd tham sé goc dé tinh chuyén toa
do tir ITRF sang VN2000 dworc xac dinh trong cong
trinh (Pham Thi Hoa, 2018) trén co sé& ap dung
ngudn dir liéu cta hai lwédi trén day, bai bao xac
dinh tiép bd tham sO tinh chuyén toa do tw
VN2000 sang cac khung ITRF theo cong thirc sau:

VN2000—ITRF = - (ATRF—VN2000) (9)
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Theo cong thirc (9), cac tham s6 tinh chuyén
toa do tir VN2000 sang ITRF da dwoc xac dinh nhw
trong Bang 2.

4.Xay dwng phan mém tinh chuyén toa do giira
hé quy chiéu qudc gia VN2000 va khung quy
chiéu quéc té ITRF

Két hop co s& ly thuyét véi cac bd tham so
tinh chuyén trong (Pham Thi Hoa, 2018) va Bang
2, 3, phdn mém tinh chuyén toa do gitra hé quy
chiéu qudc gia VN2000 va khung quy chiéu quéc
té ITRF da dwoc xdy dwng dwa trén ngdén ngir
Visual Basic 6.0 (VB6) (Tran Bach Giang, 2003).

Phan mém thuc hién tinh nang tinh chuyén
toa do gitta VN2000 va khung quy chiéu quéc té
ITRF theo 6 trwong hop trong thanh thuc don
TransTools (Bang 3). Mdi trwong hop sé duwoc
thiét k€ nhu mot moé dun tinh todn trén mot giao
dién riéng (Hinh 1, 2). Ciu tric dit liéu dau vao va
dau ra twong (g cho tirng treong hop dwoc thiét
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ké cu thé va duoc thé hién rd tai phan hwéng dan
st dung.

Ngoai chirc nang chinh la tinh chuyén toa d6
gitta VN2000 va khung quy chiéu quéc té, phan
mém con cb cac chirc nang bo trgr dé ngwoi dung
thuén loi cho viéc st dung nhw: mé tép dé xem
truc tiép; chinh sira, bd sung théng tin cho tép; ghi
lai két qua thay déi trén tép vao chinh tép ci; ghi
lai két qua thay doi trén tép vao tép méi; in tép so
liéu; b6 tri man hinh soan thao theo cac cach khac
nhau; truy cip dén cic thong tin hwéng dan st
dung phan mém cho tirng thanh thuwc don tinh
chuyén toa do,... Dong thoi, phan mém cé kha nang
phét hién s nham 14n ctia dit liéu dau vao, néu khi
b6 tham s6 goc c6 sai so tho.

5. Kétluian

Bai bdo da hoan thién bai toan tinh chuyén
toa do gitra hé quy chiéu qudc gia VN2000 va
khung quy chiéu trai dat quéc té (ITRF).

Bdng 2. Tham sé tinh chuyén toa d6 tir VN2000 sang ITRF.

Khung | Khung ‘T1 (mm) ‘Tz (mm) ‘T3 (mm) 'D (10-9) ‘Rz (mas) .Rz (mas) ‘R3 (mas) | Thoi
ITRFx | ITRFy |T;(mm/n) [I;(mm/n)| T5(mm/n) [D(10-°/n)|R; (mm/n) |R,(mm/n)|R;(mm/n)| diém
N2000 TRr2014 1239227 - TS0 1106343 ] 751 | 7.1l | 2008 | -3735 |,
e LA Bl e A 2 P
VN2000 |ITRF2005 '13,%3;26 -+307,{)5316000 - 3),00’?286 Tgﬁg :(7);; --21%038 -+337,§325 2015
VN2000|1TRF2000 1239215 - 375095 - 1106694 _+1005 | +711 | 2006 3735 5y
o e (13008 sp sl oo riar | enus {aion e
o e (3008 isan loptal it [ert1 | aton s
o e [-122008 o0 T e |l e
o s [0 so0 ios0 iz |eare |l et
o e (320 s ol g [erit | aon | sem
o e (308t ozl iasn [ert1 | aon s
VN2000| ITRF0 | 6701 0355 | ~00221 | 007 | w085 | 133 | 358|215
VN2000| ITRF89 _1?),363213 _+307,§335155 B (1),20'211 B g}),(;o :gigé _-21(?’3038 _336,'533 2015
e B s T E T e R
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Cu thé, bai bao da xac dinh b6 sung bd tham
sO tinh chuyén tir VN2000 sang ITRF va b6 tham
s tinh chuyén gitra cac ITRF v&i nhau. Trén co s&
ly thuyét tinh chuyén toa do theo quan diém dong
va cac bo tham so tinh chuyén, bai bao da xay duwng
phin mém tinh véi 6 thanh cong cu chinh cho
phép tinh chuyén toa d6 chuyén toa do gilra
VN2000 va ITRF.

Bén canh dé, phin mém con c6 chirc ndng bo
tror dé nguwoi dung thuin loi cho viéc stit dung nhu:
m& tép dé xem truec tiép; chinh sira, bé sung thong
tin cho tép; ghi lai két qua thay doi trén tép vao
chinh tép cii; ghi lai két qua thay doi trén tép vao
tép mdi; in tép so liéu; b tri man hinh soan thao
theo cac cach khac nhau; truy cip dén cac thong
tin huwdng dan st dung phin mém cho tirng thanh
thuc don tinh chuyén toa do; phat hién sw nham
14n trong dit liéu dau vao, néu khi b tham sé goc
c6 sai s0 thd. Phan mém con c6 tinh ndng mé trong
viéc thay doi cac thong s6 tinh chuyén khi nguoi
str dung c6 nhu ciu va dwoc cip quyén, gitp cho
phidn mém cé tinh mém déo trong viéc tinh
chuyén gitra cac hé toa do.
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Bdng 3. Danh muc cdc tinh ndng biéu thi trong thanh
thwe don con ctia thanh thwce don chinh TransTools.

TT

Tén thanh thuc
don trong
TransTools

Chirc nang cia thanh thyc don
trong TransTools

ITRFx_ITRFx

Tinh chuyén toa do giira cac thoi
diém trong cing mot khung ITRF

ITRFx ITRFy

Tinh chuyén toa d6 va van tdc gitra
hai khung ITRF

ITRF_to_VN20
00_Same_Time

Tinh chuyén toa d6 tir Khung ITRF
sang VN2000 tai cung mot thoi
diém cip bo tham s6 goc

ITRF_to_VN20
00_Diff Time

Tinh chuyén toa d6 tir Khung ITRF
sang VN2000 tai thoi diém khac
thoi diém cip bo tham s6 goc

VN2000_to_IT
RF_Save_Time

Tinh chuyén toa do tir khung
VN2000 sang ITRF tai cung mot
thoi diém cip bo tham s6 goc

VN2000_to_IT
RF_Diff Time

Tinh chuyén toa dd tir khung
VN2000 sang ITRF tai thori diém
khéc thoi diém cip bo tham sb goc

6 Coordinate Transformation between VN2000 and ITRF o ||| &8
DEEd & +B@ B7rU E5=
& Coordinate Transformation from ITRF to ITRF at different time =]
Input File and Output File
InputFile_XYZ_ITRFI1 to Select File
OutputFile XYZ_ITRF1 t Create File 1
General Info
OutputFile_Parameters_at_t Create File 2
Project 2019
OutputFile XYZ ITRF2 t Create File 3
JARthors OutputFile Velocity TTRF2 Create File 4
Options of Transformation
Help
XYZ ITRF1 at_t Parameters_at_t XYZ ITRF2 at_t Velocity_ITRF2 Exit
Status B/20/2019 659 AM
75 5 1A - ) T
OC 0 G E ¥ & W 3l ]

Hinh 1. Giao dién thanh thuc don “ITRFx_ITRFy”.
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@ Coordinate Transformation from VN2000 to ITRF at different time
o
p

Input File and Output File

InputFile XYZ_ITRFI to

OutputFile XYZ ITRFI t

General Info
OutputFile Parameters_at t
Project 2019
OutputFile XYZ ITRF? t
Autkins OutputFile Velocity ITRF2
Options of Transformation
Help

Parameters_at_t

Select File

Create File 2

Create File 3

XYZ ITRF at t Exit

Hinh 2. Giao dién thanh thuc don “VN2000_to_ITRF _Diff Time”.

Phan mém 1a mot cong cu hiru hiéu dé nguwoi
dung dé dang tich hop dwoc co sé dit liéu qudc té
va qudc gia trong xu thé phat trién ctia khoa hoc
cong nghé hién nay.

6. Loi cAm on

Bai bao dwoc thuc hién dwdi sw ho tro nghién
clru cia dé tai “Nghién ctru tw déng héa tinh
chuyén VN2000 va khung quy chiéu trai dat quéc
té ITRF”, ma s6: 13.01.19.0.04 do trwong Dai hoc
Tai nguyén va M6i trweong chu tri.
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ABSTRACT

Developing a program for coordinate transformation between
VN2000 and ITRF

Hoa Thi Pham 1, Quang Van Pham 1, Huynh The Pham 2, Thu Hoai Thi Trinh !, Khanh Van Dao 1,
Thao Phuong Thi Ngo 3, Huong Hong Thi Nguyen 1, Binh Van Nguyen !

1 Hanoi University of Natural Resources and Environment, Vietham
2 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietham
3 Faculty of Information Technology, Hanoi University of Mining and Geology, Vietnam

The International Terrestrial Reference Frame (ITRF) is being considered as a common standard to
the integration of spatial information systems. The theory of the connection between the national
coordinate system of Vietnam (VN2000) and ITRF has been performed in previous studies. However, this
transformation is quite complex and difficult, therefore this paper built a computer program for users.
The program is a useful tool to link VN2000 and ITRF, meet the demand of integrating international and
national databases in the current development trend of science and technology. The software also has an
open feature for users to change the transformation parameters.



