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PHUONG PHAP CHUYEN POI TQA PQ BAN PO
TU HE QUY CHIEU INDIAN 1960 SANG VN 2000

Trwong Chi Quang’, Lé Trung Chon’ va V& Quang Minh'
ABSTRACT

Before 1975 the map data sources of South of Vietnam was made on INDIAN 1960
coordinate system. However, the VN 2000 coordinate system has become the official
system since 2001, that lead to the need for transformation of reference system between
these systems. This result presents and evaluates among two methods for converting the
coordinates system from INDIAN 1960 to VN 2000 system. The first method bases on
Molodensky formula to convert data from INDIAN 1960 to VN 2000 through WGS84. The
second method uses Maplnfo with a new declaring for VN 2000. Compare the results of
two methods with the result of GEOTOOL (recommended by Ministry of Natural Resources
and Environment) in converting from VN 2000 to WGS 84 to verify the reliability that
showed the longitude deviation was 0,Im and 0,5m for two methods. The difference
results converted of Molodensky formula with the results of GEOTOOL was 0.1m by x-
coordinate and Im by y-coordinate, while the differences when using MapInfo was 0.5
and Im. The results coordinate converted from INDIAN 1960 to VN 2000 of both methods
showed the x-coordinate deviation was 0.1 m and the y-coordinate deviation was Im.
Which shows the Molodensky method gives the higher accurate than Maplnfo, but
Maplnfo software can convert many vector format maps. It is a good convenient
for users.
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TOM TAT

Nguon ban do & Mién Nam trude nam 1975 dwoc xdy dung trén h¢ INDIAN 1960. Tur
nam 2001, viéc quy dinh sw dung h¢ VN 2000 dat ra nhu cau chuyén doi hé quy chiéu qua
lai giita hai hé nay. Bai viét dé xudt va danh gia hai phwong phdp chuyén doi toa do tir hé
INDIAN 1960 sang VN 2000. Thir nhdt, siv dung céng thirc tinh chuyén toa do
Molodensky tir h¢ INDIAN 1960 sang VN 2000 qua trung gian hé¢ WGS 84. Phuong phap
thir 2 khai bdo bé sung lwdi chiéu VN 2000 trén MapInfo dé chuyén déi bang phan mém.
Kiém tra dé tin cdy cia ca hai phirong phap bang cdch so sanh hai két qua chuyén tir hé
VN 2000 sang WGS 84 voi két qua ciia phan mém GEOTOOL do Bé Tai Nguyén va Moi
Truong cung cap Két qud cho thdy ding cong thirc Molodensky sai léch vé toa do
phirong x va y lan lwot la 0.1 va Im so voi phan mém GEOTOOL, trong khi dung
Maplnfo sai léch la 0.5 va Im. Két qua chuyén doi cdc diém toa dé tir INDIAN 1960 sang
VN 2000 bang hai phwong phdp cho thdy dé léch lan nhau vé kinh d khodng 0.1m, dé
léch Vi @6 vao khodang Im. Qua dé cho thdy sir dung cong thirc Molodensky cho két qua
chinh xdc cao hon so véi MapInfo, tuy nhién Maplnfo lai cho phép chuyén déi dwrgc ban
dé vector va nhiéu dinh dang ban dé khdc nhau nén thudn tién hon cho nguoi s dung.
Tir khod: Chuyén doi hé quy chiéu, Indian 1960, VN 2000, chuyén Indian 1960 sang
VN 2000

! Khoa Méi Truong & Tai Nguyén Thién Nhién, Trudong Dai hoc Can Tho o
2 B6 moén Dja Tin Hoc, Khoa Ky Thuat Xay Dung, Truong Pai hoc Bach Khoa Thanh Pho H6 Chi Minh
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1 PAT VAN BPE

Tir nam 2001 Thu Tudng chinh phu di ky thong tu ap dung hé quy chiéu qudc gia
VN 2000 trong xay dung ban d6 ¢ Viét Nam (Téng cuc dia chinh, 2003). Tuy
nhién, ngudn dir liéu ban dd & mién Nam Viét Nam trudc day da phan duoc xay
dung trén hé quy chiéu INDIAN 1960. Pé str dung dugc ngudn dir lidu cii dit ra
nhu cau chuyén do6i ngudn dir lidu sb giira 2 hé nay. Hién nay B Tai Nguyén va
Moi Trudng chua c6 cong cu chinh thirc dé chuyén d6i dinh dang dit liéu sb gitra
hai h¢ trén. Bén canh do cac phan mém GIS lai chua hd tro hé quy chiéu VN 2000.
Tir thue té trén bai viét trinh bay va so sanh cac phuong phap nhim dé xuit
phuong an tét cho van dé chuyén doi ngudn dit liéu sb gitra hai hé quy chiéu nay.

2 PHUONG TIEN, PHUONG PHAP

2.1 Phuwong tién

- Maénh ban do dia hinh 1:10000 thuc hé¢ INDIAN 1960 khu vuc Can Tho.
- Phan mém GEOTOOL, phan mém EXCEL, phan mém MAPINFO.

2.2 Phwong phap

Budce 1: Kiém chtng d6 tin cdy cua cong thirc Molodensky va cong cu Maplnfo:
Str dung 3 phuong phap d€ chuyén toa do cac diém khao sat tur VN2000 sang
WGS84 dé so sanh két qua nham dam bao sy tin cdy cua tirng phuong phap:

- Phuong phap tht nhit 1a dung phan mém Geotool: Pay 13 phan mém do Bo Tai
Nguyén Moéi Trudng cung cip dé chuyén dbi diém toa do gitta WGS 84 va VN
2000. Theo Téng Cuc bia Chinh (2001) Cong thuc tinh chuyén toadd X, Y, Z
trong hé¢ WGS-84 quéc té sang X, Y, Z trong hé VN-2000 theo cong thirc:

X'=-AX,+k(X-0,Y+vy,2)
Y'=-AY, +k(0,X+Y —¢,.2)
Z'=-AZ,+k(-v,X+¢,.Y+Z)

Trong do:

k 1a ty 1€ bién dang chiéu dai cua H¢ WGS-84 quoc té€ so vai HE VIN-2000,

(o, Yo, &) 1a gbc quay O-le cua truc toa d6 HE WGS-84 quéc té so véi Hé
VN-2000,

(AXo, AY o, AZ) 12 toa do tam ctia H& WGS-84 qudc té trong Hé VN-2000.
- Tinh chuyén bang cong thirc Molodensky rat gon trén Excel.

Cong thtrc quan hé dugc xac dinh nhu sau:

B22B1+ AB
L22L1+ AL
H2=H1+AH
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Cong thitc Molodensky tinh céac s6 gia: AB, AL, AH
Trong d6: B1, B2: Kinh d6 tric dia hé A va hé B

M+H 1 - )
P A lNe2 sin Bcos B (%MwLéN]sinBcosB
N+ cos BAL = 0 0 {A } +
Yo a b ) o A—>B
- —Nsin“ B
AH N 4
L das -

—sinBcosL —sinBsinlL cosB| |AX
+ —sin L cos L 0 AY
cosBcos L cosBsinL sinB P AZ

A>B
L1,L2: Vid) dialy h¢ Avahé B
HI1, H2: Cao d¢ dialy h¢ A vahé B

M: Ban kinh cong kinh tuyén

N: Ban kinh cong vi tuyén

- Phuong phap thir ba 1a dung phén mém MaplInfo khai bao thém luoi chiéu VN
2000 st dung tham s6 chuyén doi do B tai nguyén moi truong cong bo.

Budc 2: Sir dung cong thirc Molodensky dé cl}uyén tor h¢ INDIAN 1960 sang VN
2000. Do ta khong c6 dir li€u veé toa do cac diérp trilng do ghinh xac cao gitra 2 hé
nay cho nén ta khong xay dung duoc bo tham s6 chuyén thang gitra 2 hé, qua trinh
chuyén doi s€ thyc hién qua 2 budc:

Chuyén tir INDIAN 60 vé WGS84. Tham sé chuyén ddi duoc cong b trong bao
cao thanh 1ap hé toa do WGS 84.

Str dung bo 7 tham s chuyén toa do tir WGS84 sang VN-2000 (B Tai Nguyén va
Mo6i Truong, 2007) dé chuyén toa d tr WGS84 sang VN-2000.

Budc 3: St dung phan mém Maplnfo Qé chuyén toa do tir INDIAN 1960 sang VN-
2000. Theo Maplnfo (2003), khi chuyén toa do tir h¢ quy chi€u nay sang hé khac
phan mém Maplnfo st dung cong thirc Molodensky dé chuyén doi trong truong

hop biét dugc 3 tham s6 chuyén 601 va st dung cong thirc Bursa-Wolf khi biét
duoc 7 tham s6 chuyén doi. Nguyén tic chuyén s& qua trung gian cia hé WGS 84.

Budc 4: So sanh cac két qua, rat ra két luén.

3 KET QUA THAO LUAN

3.1 Khai bao lwéi chiéu VN 2000 va INDIAN 60 trén MaplInfo
Ca phap khai bao: 9999, EllipsoidNumber, dX, dY, dZ, Ex, Ey, Ez, m,

PrimeMeridian

Mot s datum chi ¢6 3 tham sé chuyén d6i ta sir dung khai béo sau:
999, EllipsoidNumber, dX, dY, dZ
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Trong do6:

- EllipsoidNumber: Sb hiéu elipsoid di Maplnfo quy dinh. Vi du: WGS: 28;
Everest 1930: 11. ’ )

- dX, dY, dZ: 3 Tham so6 tinh tién 3 truc toa do X, Y, Z.

- Ey, Ey, E;: 3 tham s quay hé truc toa do X, Y, Z.

— m: Hé s6 hiéu chinh ty 1é vmg véi moi elipsoid, don vi tinh ppm .

- PrimeMeridian: Kinh tuyén géc. Tinh bang don vi do tir Greenwich. Néu Chon
kinh tuyén goc la Greenwich thi h¢ s6 nay bang 0.

Bo sung khai bao trong file MapInfo.prj

"~ VN 2000 DATUM ---"

"VN 2000 / zone 48N (6 Do 7 Thamso)",8, 9999, 28, -191.90441429, -
39.30318279,-111.45032835, -0.00928836, 0.01975479, -0.00427372,
1.000000252906278, 0, 7, 105, 0, 0.9996, 500000, O

"VN 2000 / zone 48N (6 Do 3 thamso)",8, 999, 28, -191.90441429, -
39.30318279,-111.45032835, 7, 105, 0, 0.9996, 500000, 0

"VN 2000 / zone 49N (6 Do)".8, 999, 28, -191.90441429, -39.30318279,-
111.45032835, 7, 111, 0, 0.9996, 500000, 0

"___ INDIAN DATUM ---"

"INDIAN 1960 Zone 48 N ", 8, 999, 11, 198, 881, 317, 7, 105, 0, 0.9996,
500000,0

3.2 Kiém tra d 1éch chuyén doi giira cong thirc Molodensky, MaplInfo va
Geotools
Do nhém thu thap duoc dit 1iéu mot s6 diém co toa do nam trong h¢ VN 2000
nén thyc hién khao sat sy léch nhau giita 2 phuong phép du dinh tién hanh va két
qua chuyén dbi ca phan mém GEOTOOL. Két qua tinh toan nhu sau:

Bang 1: Két qua khio sat bing 3 phwong phap

WGS 84- Molodensky thi
cong
X Y X Y X Y X Y
1118970.590 568298.270 1118859.569  568493.834 1118858.856 568493.817 1118859.005  568494.859

Dir liéu VN2000 WGS84 - Maplnfo WGS 84 - GEOTOOL

1122058.540 571737.630 1121947.521  571933.200 1121946.809  571933.182 1121946.958 571934.223

1118142.440 567321.490 1118031.418 567517.056 1118030.705 567517.035 1118030.854 567518.104

1125675.960 562150.010 1125564.955  562345.567 1125564.236 562345.55 1125564.382  562346.624

1127094.500 566642.830 1126983.496  566838.398 1126982.777 566838.376 1126982.928  566839.439

1129515.220 564232.690 1129404.213  564428.253 1129403.5 564428.234 1129403.648  564429.296

1126032.620 560150.890 1125921.612 560346.445 1125920.896 560346.427 1125921.044 560347.473

1124877.780 569124.640 1124766.777  569320.207 1124766.053  569320.189 1124766.2  569321.234

1123326.660 567557.460 1123215.643  567753.027 1123214.932  567753.007 1123215.08  567754.072

1115920.330 580998.700 1115809.300 581194.281  1115808.59  581194.262 1115808.737  581195.341

1112524.370  579279.400 1112413.341 579474973 1112412.626  579474.959 1112412.776  579476.022

1109263.690 579476.150 1109152.665 579671.727 1109151.942  579671.709 1109152.091  579672.759
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D6 1éch cua 2 phuong phap so véi GEOTOOL thé hién trong (Bang 2).
Béang 2: P9 léch ciia 2 phuwong phap so véi GEOTOOL

MaplInfo MOLODENSKY

dX(m) dY(m) dx (m) dY (m)
0.564380470 -1.025468387 -0.149 -1.042
0.562836910 -1.023075005 -0.149 -1.041
0.563948290 -1.048446155 -0.149 -1.069
0.572518780 -1.056892348 -0.146 -1.074
0.567778820 -1.041169246 -0.151 -1.063
0.565048840 -1.043015138 -0.148 -1.062
0.567922200 -1.028383463 -0.148 -1.046
0.576985500 -1.026690578 -0.147 -1.045
0.562714380 -1.045119937 -0.148 -1.065
0.563253900 -1.060183471 -0.147 -1.079
0.565491460 -1.049194246 -0.15 -1.063
0.574192660 -1.032103500 -0.149 -1.05

Bang 2 cho thay két qua chuyén d6i bang cong thirc Molodensky thu cong két qua
sai 1éch x va y 1an luot 12 0.1 va 1m so v6i phan mém GEOTOOL. Tuy nhién két
qua chuyén ddi bang MaplInfo st dung bd 3 tham sb khong c6 cac tham sd goc
xoay cho két qua léch so voi GEOTOOL tir 14 0.5 va Im.

Céc cong thirc nghién ctru 14 nhitng cong thirc dang dugc dung phd bién, tuy nhién
do mdi cong thirc dung cho dang toa d6 khac nhau: Cong thitc Molodensky dung
cho toa do trac dia dang B, L, H trong khi cong thirc Bursa-Wolf va cong thirc do
B§ sur dung lai dung toa d¢ khong gian 3 chiéu X, Y, Z. Toa d6 dlem trén ban do
thi & dang toa do phang X, y qua trinh tinh toan chuyen d6i phai tién hanh chuyen
d6i dang toa d6 qua nhiéu budc khién cho sai s6 chuyén ddi khong phai la hang sb
nhu di thiy trong Bang 1 va Bang 2. Tuy nhién ta s€ can ctr vao sai s6 cua cong cu
co tinh phap ly la phan mém GeoTool dé xac dinh muc tin cdy cua hai phuong
phap con lai nham chuyén d6i giita hai hé ma GeoTool khong hd tro.

3.3 Két qua chuyén tir INDIAN 60 VE VN 2000 bang cong thirc.
Xay dung cong thirc Molodensky chuan chuyén toa do trén Excel:
e Chuyén tir INDIAN60 sang WGS 84,
e Chuyén két qua thu dugc tir WGS 84 sang VN2000 theo cach tinh toan
tor cong thurc molodensky
Két qua tinh toan dugc trinh bay trong (Bang 3).
3.4 Két qua chuyén tir INDIAN 60 VE VN 2000 bang MaplInfo
— Tao 16p ban db trén MaplInfo, sir dung lugi chiéu INDIAN 60
— Nhép cac diém chuyén d6i vao 16p ban do vira tao.
- St dung chirc ning SAVE AS cua Maplnfo va luu lai v6i luéi chiéu 1a
VN2000. Nhu vay ta sé c6 dugc toa do diém theo VN 2000

Két qua chuyén doi dugc liét ké trong (Bang 3).
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Bang 3: Két qua chuyén ddi toa d tir INDIAN 60 sang VN2000 bang 2 phwong phap

Indian60 Indian60->WGS84- INDIANG60-> VN2000 dung Sai léch nhau
>VN2000 Molodensky Maplnfo
B L B L B L dB(giay) dL(giay)

10.12223142 105.6263099 10.12324534 105.6245271 10.123227000 105.624526000 0.066023435 0.003809716

10.14975963 105.6570987 10.15077369 105.6553157 10.150756000 105.655315000 0.063697126 0.002670544
10.11407694 105.6167992 10.11509082 105.6150164 10.115073000 105.615016000 0.064156117 0.001387394

10.18 105.57 10.18298664 105.5691389 10.182969000 105.569138000 0.063519774 0.003237610

10.20 105.61 10.19664526 105.6092127 10.196628000 105.609212000 0.062127508 0.002401054
10.2177075 105.5888395 10.21872112  105.587056 10.218703000 105.587055000 0.065231853 0.003722070

10.18588355 105.5516546 10.186897 105.5498712 10.186879000 105.549871000 0.064797498 0.000829636

10.17506536 105.6326935 10.17607927 105.6309103 10.176061000 105.630909000 0.065755837 0.004790614

10.1609883 105.6189264 10.16200214 105.6171433 10.161984000 105.617142000 0.065311037 0.004655830

10.09649075 105.7371452 10.09750529 105.7353627 10.097487000 105.735362000 0.065848567 0.002628563

10.06240027 105.725887 10.06341479 105.7241047 10.063397000 105.724104000 0.064036501 0.002620794

10.03286859 105.7273442 10.03388314 105.7255621 10.033865000 105.725561000 0.065314517 0.003830973

10.10307199 105.7164657 10.10408641 105.7146832 10.104068000 105.714682000 0.066290312 0.004261962

10.05757872 105.6469921 10.05859281 105.6452096 10.058574000 105.645209000 0.067720113 0.002232788

10.03998648 105.6801171 10.04100077 105.6783348 10.040982000 105.678334000 0.067572364 0.002911882

10.10968292 105.6697366 10.11069708 105.6679539 10.110679000 105.667953000 0.065100832 0.003156658

10.10240571 105.6044389 10.10341953 105.6026561 10.103401000 105.602655000 0.066715030 0.004064322

10.15 105.57 10.15463196 105.5730709 10.154614000 105.573070000 0.064663536 0.003278775

Trung binh: 0.065215664 0.003138399

Tir Bang 3 ta thay do 1éch kinh d¢ va vi d¢ gitia 2 két qua 1a 0.065” vao khoang
Im, dac bi¢t do Iéch két qua kinh d§ gan nhu khong dang ké 0.003” tuwong tng
khoang 0.1m.

4 KET LUAN

Qua khao sat so sanh 2 phuong phap chuyén c6 so sanh do tin cdy voi phan mém
GEOTOOL cho thay ca 2 déu ing dung tot cho chuyén di toa d6 gitta VN2000 va
WGS 84 va didc biét tir INDIAN 1960 sang VN2000 va nguogc lai. Tuy muc dich
st dung ma ta s& lya chon phwong phap thich hop. Thiét lap cong thirc
Molodensky dé tu tinh chuyén cho do chinh xac cao hon chuyén bang phan mém
Maplnfo, tuy nhién néu khong doi hoi khac khe vé do chinh xac ta co thé st dung
Maplnfo cung voi ludi chiéu duoc cung cép trong bai viét ndy dé chuyén d6i hé
quy chleu v6i cac ru diém xtr Iy don gian va chuyén di dugc nhiéu dinh dang ban
6 so.
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