Nghién ctiu - Ung dung

“UNG DUNG TIN HQC VAO BAI TOAN
CHUYEN POI HE QUY CHIEU BAN PO SO PIA HINH

PINH CONG HOA, HOANG THI THUY
Truong Pai hoc M3 - Pia chét

1. M& dau

Dé hién dai hda mang lwdi toa dd qudc gia nham dap (rng nhu cau phat trién coa dat
nuwdc trong xu thé hda nhap vao qua trinh chung cta thé gi¢i, ndm 1996 Téng cuc Dia
chinh da do lwéi GPS hang “0” pha trum ca nwédc. T nam 1998 dén 1999 véi sy tham gia
cla cac nha khoa hoc va quan ly chd chét clia nganh da trién khai céng trinh “Xay dung
hé quy chiéu va hé toa d6 qudc gia”. Trén co s& dé ngay 12/07/2000 Thi twéng chinh phi
da ra quyét dinh cho phép céng bd va ap dung hé toa dé méi cla Viét Nam véi tén goi la
VN2000 thay thé cho hé toa d6 HN72. Hé toa d& VN2000 lay ellipsoid thwc dung la ellip-
soid WGS-84. Biém gbc Ia diém NOO trong khuén vién Cuc do dac va Ban db Viét Nam,
toa d6 vudng goéc phang theo hé toa d6 UTM. [2]

Dir liéu ban dd sb dia hinh dwoc thanh 1ap trong cac hé quy chiéu khac nhau, véi cac
kinh tuyén truc khac nhau (HN72, VN2000, WGS84). Di¥ liéu ban db sé dia hinh cla cac
don vi san xuét ciing rat da dang, dwoc thanh Iap trén c& sé& cac phdn mém dbd hoa khac
nhau (AutoCad, MicroStation, Mapinfo, ArcGis..). Cac khuén dang di¥ liéu d hoa da dang.
Vi vay, nhu cau cla thuc té san xuét la chuyén déi ban d6 vé cung hé toa do thdng nhat
dé thuan loi cho coéng tac quan ly va st dung. Déac biét trong thdi ky hodi nhap quéc té,
chuyén dbi div liéu ban db tir hé toa do vudng géc phang VN2000 sang hé québc té WGS-
84 va nguoc lai 1a can thiét.

Phan mém Geosoft da cé cac chirc nang tw ddong chuyén dbi ban d6 vé hé toa dd mong
mudn tir di¥ liéu & cac hé quy chiéu, kinh tuyén truc va khuén dang di liéu khac nhau, dam
bao bao toan méi quan hé hinh hoc clia cac déi twong khéng gian va khong lam thay ddi
céac thudc tinh ctia dbi twong, két qua tinh chinh xac, trwc quan thé hién trén phan mém dd
hoa.

2. Coéng thirc tinh chuyén d6i toa dd ban doé sé dia hinh

a) Céng thirc tinh chuyén tr toa do tréc dia (B,L) sang toa do vuéng géc phang (x,y)

720}.7"6

F

x—X)= =
G=H=5

sinBcos B(61-587+r 1" (1)

sinBcosBI"™ +% sinBcos® B(5—£ +91° + 4™+
pl

y= N cos BI"+ _cos’ B(1—-t* + )" + —cos” B(5-18¢" +¢* +14n* -58¢° 1"
pll 6p||3 120)0 - (2)

b) Céng thire tinh chuyén ttr toa dd vudng géc phdng (x,y) sang toa do trc dia (B,L)
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Trong cac cong thire trén, X 1a chiéy dai cung kinh tgyén, dg’o’c xac dinh dwya vao do vi
B da biét; N la ban kinh cong vong thang dwng thr nhat; hé so I, M, N, t, h dwoc tinh nhw
sau:

| =L -Lg, (Lo 1a kinh tuyén truc); t = tgB; t1 = tgB4; h* = e”cos’B;
mM-—20-¢) i n- L

(l-e“sin”B)'~ ) (l1—-e“smn”B)'"
e la d6 léch tam th(r nhat, e’ l1a d6 léch tdm th& hai; a la ban truc I&n cta Elipxoid.

c) Tinh chuyén toa dé X, Y, Z trong Hé WGS-84 quéc té sang X4, Y4, Z, H&é VN-2000

XlzﬂX[]‘f'k.(X-(Do.Y"‘Wo.Z)
Yi =AY +k. (0. X+Y-5.7)
Zi=AZy+k . (W . X+g.Y+2) (5)

Trong do:

k 14 ty 1& bién dang chiéu dai ciia Hé WGS-84 quéc té so véi Hé VN-2000,

Wo, W, €o 1a goéc quay O-le cla tryc toa dd H& WGS-84 quéc té so vai Hé VN-2000,
AXg, AY, AZ 1a toa d tam clia H& WGS-84 quéc té trong H& VN-2000.

d). Tinh chuyén toa do B, L, H sang toa do vuéng géc khéng gian X,Y,Z

Chuyén d:éi tlr hé toa do trécldia B, L, H sang toa d6 vudéng goc khong gian X,Y,Z cla
cung mot diem (trong moét hé thong toa dd) ta str dung céng thirc sau:
X =(N+H)cos B.cos L
Y =(N + H)cos B.sin L (6)
Z=[N(Q-e’)+ H)sin B

Qua trinh chuyén déi (X, Y, Z) sang (B, L, H) dwoc thwc hién theo cac cong thirc:

tel =1 qep = 27N S0 B HozkinB-N(-e2): R=x2+v) ()
X R

Viéc xac dinh B dwoc tién hanh theo phwong phap nhich dan.
3. Chuyén déi Hé quy chiéu ban dé sé dia hinh

Tw tép di¥ liéu dd hoa ctia ban dé sb, bang viéc phan tich khudn dang di liéu [1], ching
ta xac dinh dwoc gia tri toa do cla cac dbi twong dé hoa, tir d6 chuyén dbi toa do cla
ching sang hé toa d6 ma&i. D& chuyén déi ban d6 qua cac mui chiéu cé kinh tuyén truc
khac nhau, can ctr toa dd x,y theo cdng thire (3), (4) tinh dwoc toa do trac dia B, L; theo
cong thire (1), (2) chuyén toa d6 B, L vé toa do x,y twong trng véi kinh tuyén truc maéi.

Khi chuyén dbi ban db sb gitra cac hé toa VN2000, WGS-84, ching ta thwc hién theo
cac cong thirc (1),(2),(3),(4),(5),(6),(7) Vi trinh tw sau:

(th)vn - (BLH)vn - (XYZ)vn T (XYZ)wgs - (BLH)wgs T (th)wgs

Bang ngon ngl 1ap trinh VB 6.0 chuing ta thuc hién chuyén doi tat ca cac diém. Két qua
cho d6 tin cay cao. Mét sé modul chuyén dbi cu thé nhuw sau:
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CHUYEN BLH SANG XY Z dp = sqgr(dx * dx + dy * dy)

ro= 206264.806247096 Bo = atn(dz * (1 + e12) / dp)
a=6378137# No = a/sqr(1-e2 * sin(Bo) * 2)
e2 = 6.69438000426084E-03 Bt = atn((dz + e2 * No * sin(Bo))/dp)
N =a/sqr(1-e2 *sin(B) * sin(B)) No =a/sqr(1 - e2 * sin(Bt) * 2)

X =(N+H)*cos(B) * cos(L) Eplon = abs(Bt - Bo)

Y = (N + H) * cos(B) * sin(L) Do While Eplon > 1E-20
Z=(N*(1#-e2) + H) * sin(B) Bo = atn((dz+e2 * No *sin(Bt))/dp)
CHUYEN XYZ SANG BLH No =a/sqr(1-e2 *sin(Bo) * 2)
pi = 3.14159265358979 Bt = atn((dz+e2 * No * sin(Bo))/dp)
a =6378137# No =a/sqgr(1 - e2 * sin(Bt) * 2)
e2 = 6.69438000426084E-03 Eplon = abs(Bt - Bo)
e12=e2/(1-€e2) Loop

dx =X B = Bt

dy =Y H=dz/sin(B)- No* (1-¢e2)
dz=Z L = pi - atn(abs(dy / dx))

Private Sub dBLXY(ByVal a#, e2#, EP2#, aO#, A2#, Ad#, AG#, BH, TL#, tI2#, x#, v#,
tkOO#, ti1#)

hb =2#*B

bb = 2#* hb

sab =3#"* hb

s2b = sin(hb)

s4b = sin(bb)

s6b = sin(sab)

Xbb =a0 *B-A2/2# * s2b + A4 /| 4# * s4b - A6 / 6# * s6b
sb = sin(B)

cb = cos(B)

tb=sb/cb

tb2 =tb * tb

cb2 =cb *cb

cb4 = cb2 * cb2

cb6 = cb2 * cb4

ann = EP2 * cb2

anb = A/ Sqr(1# - e2 * sb * sb)

a02 =1#/2# *anb *sb * cb

a04 = 1#/12# * a02 * cb2 * (5# - tb2 + ann * (9% + 4# * ann))
a06 = 1#/ 360# * a02 * cb4 * (61# - tb2 * (58# - tb2) + ann * (270# - 330# * tb2))
a08 = 1#/ 20160# * a02 * cb6 * (1385# - th2 * (3111# - (543# - tb2) * tb2))
b01 =anb * cb
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b03 = 1#/ 6# * b01 * cb2 * (1# - tb2 + ann)

b05 = 1#/120# * b01 * cb4 * (5# - tb2 * (18# - tb2) + ann * (14# - 58# * tb2))
b07 = 1#/ 5040# * b01 * cb6 * (61# - th2 * (479# - tb2 * (179# - tb2)))
al=TL-tl2

al2 =al* al

x = tlk00 * (Xbb + (a02 + (a04 + (a06 + a08 * al2) * al2) * al2) * al2)

y = 500000# + tIkOO * ((b01 + (b03 + (b05 + b07 * al2) * al2) * al2) * al)

End Sub
Private Sub dXYBL(ByVal a#, e2#, EP2#, aO#, A2#, Ad#, A6#, Xo#, Yo#, TU#, Xb#, DK#,
tIkOO#, t12#)
x = Xo / tlk00
y = (Yo - 500000#) / tlk0OO + 500000#
BF =x/a0
a02=a0* a0
a03 = a0 * a2
A22 = A2 * A2
A23 = A2 * A22
HBF = 2# * BF
BBF = 2# * HBF
SBF = 3# * HBF
s2 = sin(HBF)
s4 = sin(BBF)
s6 = sin(SBF)

Bx = BF + (A2/ (2# * a0) + (A2 * A4) / (8# * a02) - A23 / (16# * a03)) * s2
Bx = Bx + (-A4 / (4# * a0) + A22 / (4# * a02)) * s4

Bx = Bx + (A6 /(6# * a0) - 3# * A2 *A4 / (8# * a02)+ 3# *A23 / (16# * a03))*s6
sbx = sin(Bx)

ss = sbx * sbx

cbx = cos(Bx)

anx = a/sqr(1# - e2 * ss)

tbx = sbx / cbx

tt = tbx * tbx

z = (y - 500000#) / anx

2zz=2z%2

ann = EP2 * cbx * cbx

a20 = -tbx / 2# * (1 + ann)

a40 = tbx /24# *(5# +3# *tt+6# *ann-6# *tt*ann-3# *ann *(ann +3# * tt *ann))
a60 = -tbx / 720# * (61# + 45# * tt * (2 + tt))

b10 = 1# / cbx
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b30 = -(1# + 2# * tt + ann) / (6# * cbx)
b50 = (5# + tt * (28# + 24# * tt) + ann * (6# + 8# * tt)) / (120# * cbx)
Xb = Bx + (a20 + (a40 + a60 * zz) * zz) * zz
DK =TU + (b10 + (b30 + b50 * zz) * zz) * z
End Sub

Trén co s& cac modul chwong trinh, ching ta cé dwoc két qua chuyén ddi dir liéu ban
dd s6 dia hinh tr hé WGS-84 quéc té sang hé VN2000 va nguoc lai. Trong trwdng hop
ban dé dwgc thanh 1ap & cac kinh tuyén truc khac nhau, kich thwéc mai khac nhau, ching
ta tién hanh chuyén déi cac diém dia hinh t toa do X, Y sang toa do B, L rdi chuyén vé
toa dd X,Y clia mui chiéu maéi trong cling mét hé théng toa dé. Trong d6 di¥ liéu dwoc nhan
tr phan mém dé hoa AutoCad, MicroStation, Mapinfo.

4. Két qua thwc hién

a- Modul chuyén dbi ban dé tr hé WGS84 vé VN2000 va VN2000 sang WGS84 (xem
hinh)

b- Toa dd cac diém dia hinh khi thwc hién chuyén déi hé quy chiéu WGS84 va VN2000
(xem bang)
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KET QUA TINH CHUYEM TOA DO EBAN DO TU HE WGS_84 SANG HE WN20ODO
Kinh tuyen truc he wi5_8<4: 111 0 0 Mui chieu: & Do He 50 bien dang mui chieu: 0.99%6
Kinh tuyen truc he wvnzoo00: 108 ©O 0 Mui chieu: 2 Do He so bien dang mui chieu: 0.993%9

=1 Bl ®1 2 B2 we dx

wl (WGS_647) L1 1 Yz L2 (VN2000) w2 | dy

h1 Z1 2z 2 dh
1360353.1652 12 17 57.776530138821 -2044319.0961 -2044126.4234 12 18 1.496855459352 1360446.9091 -93.7439
298819.8252 109 £ 50.607714524784 EEE7EE6.5396 E887924.4569 109 8 44.172535847604 E24614.5286 =326094.71324
0.0000 1349779.3901 1349890, 4297 -2.0910 2.0910
1361811.58757 12 18 45.4979245023903 ~2045334.5442 -2045141.8711 12 18 49.218520364302 1361918.5458 -10&6.9701
299713.4967 109 9 29.775513622561 5887203.0006 5887240.9161 109 9 23.340172676777  625791.8499 -326078.3532
0. 0000 1351212.1313 1351323.1707 =3.100% 3.100%

KET QUA TINH CHUYEW TOA DO BAM DO TU HE WH2ZODO SANG HE WGS_24
Kinh tuyen truc he wnzo00: 108 0 O Mui chieu: 3 Do He so bien dang mui chieu: 0.32953
Kinh tuyen truc he wGS_84: 111 0 0 Mui chieu: é Do He s0o bien dang mui chieu: 0,99%6

x1 1 X1 X2 B2 X2 dx

Wl (wN20OOOD) L1 ¥l Y2 L2 (WaS_54) w2 dy
h1 21 22 hz dh |
13é0446.5091 12 18 1.4968544751594 -2044126.4234 -20443231%.05%60 12 17 87.776527718327 1360353,.1650 93.7441
624614.538€ 102 & 44.172538e7282¢ S887324.4568 5887686,532%6 10% 8 50.60771309373% 2985159.8251 32€024,7135
=3.05810 13249890.4296 1345775.32500 0. 0000 =3.0510
1361918.5458 12 18 49.218516266647 -2045141.8741 -2045324.,5472 12 128 45.497522074554 1361811.575%5 106.5702
625791.8499 109 9 23.340172537750 E887240.9269 5887202.0094 109 9 29,.775512217620 299713.4967 326078.3532
-3.0910 13512232.172¢ 1351212.1332 0.005% -2.100%

5. Két luan

Pé thuc hién dwoc nhivng két qua néu trén, chang tdi da xay dwng cac modul chwong
trinh bang ngén nglr 1ap trinh Visual Basic 6.0, C++, cac modul dwoc két ndi véi nhau tao
thanh phdn mém (rng dung tién loi va ré dang s dung. Nhirng két qua nghién ctru da
dwoc kiém tra tinh chinh xac théng qua cac div liéu chuan. Két qué nghién clru da dwoc
tng dung trong thuc t& san xuat. Ban doc c6 thé Download phan mém Geosoft tir Website:
www.dinhconghoa.com dé& dwoc hiéu ré hon.Q
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Summary

Apply information technology in problem of the transform reference system of
digital topographic map

Dinh Cong Hoa, Hoang Thi Thuy

Hanoi University of Mining and Geology

Digital map can be established in coordinate systems with different central meridians in
diversity of graphic data formats. Therefore, it is necessary to transform the maps into the
same identified coordinate system for more effective management and application, espe-
cially in the era of international integration. To effectively perform this task, this study gen-
erated a software by linking various mudules programed by Visual Basic 6.0 and C++. The
program was tested on standard data. Recently, it has been beeing applied in real
projects.O
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