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DICH CHUYEN GOC QUY CHIEU VA UNG DUNG PE
CHUYEN GOC QUY CHIEU GIUA WGS-1984 VA VN-2000

ThS. ONG DINH BAO TRI
Chuong trinh Mé Kéng WWF

Tém tit:

Hién tai viéc str dung hé toa dé VN2000 tai Viét Nam tré thanh chuén thurc hanh va trao
déi dir liéu ban db néi chung. Tuy nhién gi6i thuc hanh GIS tai Viét Nam van dang mong
doi mét giao thirc théng nhét cho phép ho thuc hién thao téc xt ly trén ban d6 sé va trao
déi dir liéu véi nhau mét céch 6n dinh va chuén xac. Hién tai phdn mém ArcGIS™ 10, da
¢6 dinh nghia hé toa dé dja ly GCS_VN_2000 cho Viét Nam. Tuy nhién, kha nang st dung
dir liéu ter nhiéu ngudn khac nhau cung véi dir liéu VN2000 sé con la van dé vi dinh nghia
datum D_Vietnam_2000 va kha ndng chuyén datum tr VN2000 sang céc datum khéc van
chwa duoc tich hop. Trong nghién ctru nay, chung téi dé xuét tién trinh thuc hién sir dung
dir liéu ban dé trong ArcGIS™ cho phép chuan héa di¥ liéu dir liéu bdn d6 nham téng
cwong kha ndng thuc hanh GIS ciing nhw trao déi di liéu ban db lién quan dén VN2000.

1. Co s& ly thuyét

Datum D_Vietnam_2000, hé toa do dia
ly GCS_VN2000 va cac hé toa do chiéu
twong rng: Hinh dang hinh hoc xap xi trai
dét, cho phép biéu di&n cac dbi twong dia ly
lén mat nay goi la ellipsoid. Datum, chi ra vi
tri twong dbéi cla ellipsoid so v&i vi tri cta
Trai dat. Co hai loai datum can phan biét Ia
Geocentric datum va local datum (datum dia
phwong). Geocentric datum 1a loai datum
dung trong tam cla trai dat 1am tam cula
datum. D_WGS1984 la mdt Geocentric
datum. Datum dia phwong dinh vj ellipsoid
sao cho sat véi bé mat Trai dat tai mot ving
dia ly cua dia phwong nao doé.
D_Vietnam_2000 la mot datum dia phwong
dwoc dinh vi phu hop véi lanh thd Viét Nam.
Tam clia datum khéng trung véi tam trong
trwobng  cla  trai  déat. Datum
D_Vietnam_2000 s&r dung cung mot ellip-
soid v&i hé toa dd dia ly GCS-WGS1984.
Theo quyét dinh sé 05/2007/QD-BTNMT
cac tham sb tinh chuyén gitva Hé toa do
quéc té WGS-84 va Hé toa do qubc gia VN-
2000 nhw sau [2]: a) Tham sb dich chuyén
gbc toa do: -191,90441429m;

-39,30318279m; -111,45032835m. b) Goc
xoay truc toa d6: -0,009288367;
0,01975479”; -0,00427372”. c) Hé sb ty lé
chiéu dai: k = 0.252906278. Day la phan
khac nhau co ban gilra D WGS84 va
D_Vietnam_2000.

Hé toa dd dia ly GCS_VN2000 co ellip-
soid WGS84 nhwng Datum dwoc dinh vi
theo nhw quyét dinh 05/2007/QD-BTNMT.
Cac ban dbé phang dwoc chiéu tw
GCS_VN2000 s dung phép chiéu UTM
(Universal Transverse Mecator). Hé toa d6
GCS_VN2000 dwgc Thu twéng Chinh phud
quyét dinh 1& hé toa d6 Trac dia-Ban dd
Quéc gia Viét Nam va co6 hiéu luc tlr ngay
12/8/2000 [3]. Hé toa dd nay c6 cac dac
diém: a) St dung Elipsoid WGS-84 (World
Geodesic System 1984) lam Elip thyc dung,
Elip nay c6 ban truc Ié6n a = 6378137, d6 det
a = 1:298,2. b) S dung phép chiéu va hé
toa d6 vudng géc phang UTM. ¢) Géc toa do
trong khuén vién Vién Cong nghé Dia chinh
(nay la Vién Khoa hoc Do dac va Ban db),
479 dwdng Hoang Qubc Viét, Ha Noi.

Phép chiég UTM duoc st dung thanh
l&p cac ban d6 VN-2000 phang thwc chat la

TAP CHi KHOA HOC PO DAC VA BAN PO SO 16-6/2013 49



Trao d6i - Y kién

phép chiéu Mercator ngang c6 tru chiéu cat
tuyén véi mat tham chiéu.

Hinh 1: Phép chié'u’UTM la mét phep chiéu
c6 mat phang chiéu hinh tru nam ngang
cat vao mét tham chiéu

Cac mui chiéu 6% 48, 49 dwoc dung phd
bién dé thanh 1ap ban db trén lanh thd Viét
Nam. Ngoai ra ngw¢i ta con sir dung mui
chiéu 3°cho cac ban dd ty 1& I&n. Tai Viét
Nam, méi tinh thanh st dung mét kinh tuyén
truc riéng dé thanh 1ap ban dd nay. Méi ving
cé mét kinh tuyén trung tdm. Doc kinh tuyén
trung tam, ty |& bién dang 1a 0.9996. D6 bién
dang tai tam mui chiéu déi véi cac ban dd
st dung mui chiéu 3° 14 0.9999.

Nguoi ta doi kinh tuyén trung tdm sang
trai mot gia tri Easting la 500,000 m, lay lam
truc toa do, nham tranh gia tri am cho toa
d6. Bbi véi nhivng vi tri phia Bac dwdng xich
dao, dworng xich dao dwoc 4n dinh mot gia
tri Northing bang 0 m. Déi v&i nhirng vi tri
nam phia Nam dwdng xich dao, dwéng xich
dao dwoc an dinh mét gia tri Northing bang
10,000,000 m (d®i truc toa dd vé phia dudi),
cling v&i muc dich trén.

2. Tham chiéu dia ly trong ArcGIS™

ArcGIS™ |3 mé6t phan mém GIS manh,
v&i day da nhivng thanh phan quan ly va xt
ly di¥ liéu ban d6 ca vector va raster. Phan
mém nay dang dan tr& nén phd bién tai Viét
Nam. Cac phién ban dwogc st dung kha
réng rai la ArcGIS™ 9.2, ArcGIS™ 9.3 va

hién nay la phién ban ArcGIS™ 10.

Hai loai hé toa do trong ArcGIS™: Toa
do dia ly WGS84 trong ArcGIS™ dwoc cho
trong vi du bén dwéi:

GEOGCS[‘GCS_WGS_1984" DATUM["
D_WGS_1984",SPHEROID[*"WGS_1984",6
378137.0,298.257223563]],PRIMEM[“Gree
nwich”,0.0],UNIT[“Degree”,0.01745329251
99433]]

Hé toa d6 dia ly nay co datum’ la
D _WGS_1984. Vi du vé hé toa do phang
UTM 48 N trong ArcGIS™ dwoc cho nhw
sau:

PROJCS[*"WGS_1984_UTM_Zone_48N”
,GEOGCS[*GCS_WGS_1984", DATUM[*D_
WGS_1984", SPHEROID["WGS_1984",637
8137.0,298.257223563]],PRIMEM[“Greenw
ich”,0.0],UNIT[*Degree”,0.01745329251994
33]],PROJECTION[“Transverse_Mercator”],
PARAMETER["False_Easting”,500000.0],P
ARAMETER[“False_Northing”,0.0],PARA-
METER[“Central_Meridian”,105.0],PARA-
METERI[*“Scale_Factor”,0.9996],PARAME-
TER[“Latitude_Of_Origin”,0.0],UNIT[“Meter”
,1.011

Day |a mot hé toa d6 phang, phép chiéu
chuyén tr toa dd dia ly sang toa do6 phang
la Transverse Mercator. Truc Easting doi di
500,000 mét (500km). Kinh tuyén truc nam

& vi tri 105°. Mirc do bién dang ty 1& tai tam
mi chiéu la 0.999600 (mui 6). Ban @b
phang nay dwoc chieu tir ban do c6 hé toa
dé dia ly GCS_WGS_1984.

3. Sr dung tham chiéu dia ly VN-2000
trong ArcGIS™

Trong da sb cac trwdng hop, ngudi st
dung cé nhu cau chuyén mét ban db cé toa
do dia ly hodc toa dd phang UTM cé datum
WGSB84 sang ban dd co toa dd dia ly hoac
toa d® phang VN2000 va nguwoc lai. Noi
dung thao luan trong phan nay bao gdém: a)
Dinh nghia ra toa do dia ly GCS_VN_2000.
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b) Binh nghia phép dich chuyén transforma-
tion VN2000ToWGSS. ¢) Chiéu ban db tw
toa do dia ly WGS-84 sang ban dd co toa do
dia ly VN-2000 va ngworc lai.

a) Pinh nghia hé toa d§ dia ly
GCS_VN_2000: Hé toa do dia ly
GCS_VN_2000 duwgc dinh nghia sir dung
chung ellipsoid WGS _1984. Sy khac biét
nam & cac tham sd dinh vi datum
D_Vietnam_2000:

GEOGCS[*GCS_VN_2000",DATUM[*D_
Vietnam_2000",SPHEROID[*"WGS_1984",6
378137.0,298.257223563]],PRIMEM[“Gree
nwich”,0.0],UNIT[“Degree”,0.01745329251
99433]]

b) Pinh nghia phép dich chuyén trans-
formation VN2000ToWGS84: ArcGIS™ hd
tro nhiéu phép chuyén datum khac nhau
cta nhiéu tac gid khac nhau, trong tai liéu
nay chi trinh bay hai phép chuyén datum cé
thé dwoc ap dung thuan tién cho viéc
chuyén qua lai gitva hai datum WGS84 va
VN2000. Phép chuyén Geocentric
Translation dwoc hiéu la phép dich chuyén
datum theo ba tham sb tinh tién truc toa do
Dx, Dy va Dz. Céng thirc dich chuyén nhw
sau:

X I kY FDxy XN
(-1,rl ] — ( D_'l." ] . B [ _".')
\z'/ \Dz/ \z/

Phép dich chuyén nay chi st dung ba
tham sb dich chuyén truc, st dung trong
trwé’ng hop dich chuyén datum hoan ’Eoén
tinh tién, hoac trong trwdng hop sai s6 do
bd qua cac tham s6 xoay va ty I& nhé co thé
chap nhan dwoc. Phép dich chuyén datum
Coordinate frame s dung bay tham sé.
Céng thirc chuyén nhw sau:

5)-(3)rasa(= 5 7)

\g S \Dz/ T

Trong d6 cac tham s r,, r,, r, 1a cac tham

s6 xoay truc toa do x, y, z, chiéu duwong
ngwoc chiéu kim ddng ho; s 1a hé s bién
dang chiéu dai tinh bang phan triéu.
Phwong phap nay con dwoc goi la phwong
phap Bursa-Wolf.

Hinh 2: Phép dich chuyén Coordinate
frame st dung 7 tham sé

Theo théng |& cac tham sb dwoc khai bao
khi dich chuyén datum dwoc thwe hién theo
mot huwéng nhét dinh, nghia la tr mot datum
dia phwong sang mét geocentric datum.
Phan mém sé tw nhan dang datum clia cac
ban db vao ra va ddo chidu phép chuyén
thich hgp (ESRIO©. ArcGIS™ 10 Desktop
Help [1]), vi vay ngwdi dung chi can khai
bao mot phép chuyén VN2000ToWGS84 dé
chuyén ban dd VN2000 sang ban dd
WGS84 va ngugc lai. Trong nghién clu
nay, chung t6i s dung phép chuyén datum
geocentric translation dé thwc hién kiém tra
chuyén ban dd. Phép chuyén duogc dinh
nghia nhw sau:

GEOGTRANI[*VN2000ToWGS84”,GEOG
CS[*GCS_VN_2000",DATUM[“D_Vietnam_
2000”,SPHEROID[*"WGS_1984",6378137.0
,298.257223563]],PRIMEM[“Greenwich”,0.
O0L,LUNIT[*Degree”,0.0174532925199433]],G
EOGCS[*GCS_WGS_1984",. DATUM[*D_W
GS_1984", SPHEROID[*"WGS_1984",63781
37.0,298.257223563]],PRIMEM[“Greenwich
”,0.0,UNIT[*Degree”,0.0174532925199433]
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J,LMETHOD[“Geocentric_Translation”], PARA
METERI[“X_Axis_Translation”,-
191.0],PARAMETERI[*Y_Axis_Translation”,-
39.0],PARAMETER[“Z_AXxis_Translation”,-
111.0]]

c) Chiéu ban do: Sau khi da c6 phép
chuyén datum ngui dung co thé chiéu mot
ban dd ttr VN-2000 sang WGS-84 va nguoc
lai. Trong trudng hop nguwdi st dung muén
cé ban db toa d6 phang UTM, can khai bao
thém hé toa dd phang VN-2000.

T goc d6 thwc hanh, nguwoi st dung
ArcGIS™ ¢6 thé dung cac léch “Define pro-
jection” dé dinh nghia tham chiéu cho mét
I&p ban dd chwa c6 tham chiéu, “Project
map” dé chiéu ban db tr hé toa do nay sang
hé toa dé khac, va “Create custom transfor-
mation” dé& dinh nghia mét phép dich
chuyén datum.

4. Mot sé két qua

Trwong hop dién hinh 1: Trong nghién
ctru nay dé kiém tra tinh kha thi ctia phép
chiéu duwoc trinh bay, tac gid thwc hién
chiéu th& nghiém hai ban dé huyén Déng

Giang, tinh Quang Nam véi cac hé théng
tham chiéu WGS-1984 va VN-2000. Mat
ban dd dwoc chiéu chuyén tir VN-2000 48N
sang dé khép véi ban dd kia, WGS84 UTM
48N. Trong hinh dwéi tat ca ba ban dé duwoc
hién thi trén cung mot khung Data Frame.
Chu y rang dé hién thi dwoc, file ban dé gbc
VN2000 phai duoc xéa file *.prj kém theo dé
ArcGIS™ mac dinh doc tham chiéu la
WGS84 UTM 48N. (Xem hinh 3)

Sau khi chiéu chuyén ban dé VN2000
sang ban d& WGS84, trén phan Ién ranh
gi¢i xa, ranh gi¢i cac ban dé hoan toan
khop & ty 1€ 1/50.000 (Lép “Dong Giang
VN2000->WGS84” (nét chdm tron) hoan
toan khép véi I6p “Dong Giang WGS84”
(nét xam tron)). Chu y rang, do cac ban do
dau vao c6 ngudn gbc khac nhau, cau tric
hinh hoc clia cac ban dd ciing khac nhau
nén co6 thé nhin thay mot sé vi tri trén ban do
(Phia Tay Nam cta x& Arooih, phan khoanh
tron), sau khi da chuyén sang WGS84, bién
hinh hoc cling khdng hoan toan trung khép.
Tuy nhién day khéng phai 1a sai s6 phép
chuy&n ma la sw khac biét vé hinh hoc cua
gbc ban db.
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52 TAP CHi KHOA HOC PO DAC VA BAN PO SO 16-6/2013



Trao d6i - Y kién

Trwéng hop dién hinh 2: Trong hinh
dwdi chung téi hién thi trén ban dé ty Ié
1:10.000 céac diém toa do thu dwoc trén dia
ban thanh phé Pa Nang biang may GPS
CSX60 Garmin™: gém cac diém toa do
WGS84 va VN2000. Toa d6 VN2000 dwoc
chiéu tir toa d6 WGS84 khop voi toa dod
VN2000 dwoc thu tir may GPS CSX60
Garmin™. Trong ban dd nay, diém toa do
dwoc chiéu tir WGS84 (chi thap) sang
VN2000 (diém gach chéo) khép véi diém
toa dd VN2000 thu dwoc bang GPS (diém
tron). (Xem hinh 4)

Tai mot vai djém, s khac biét Ve vj tri
(x4 mét) nhin thiy trén ban dd co thé Ia do
sai sO may dinh vi.

5. Két luan

Day la mot giao thirc chudn cho phép
ngwdi st¢r dung ArcGIS™ chia sé dir liéu
ban d6 c6 tham chiéu dia ly mét cach chinh
thdng dwoc lwu trong file projection va co
thé dwoc st dung lai mét cach don gian &
cac hé thdng khac. St dung giao thirc nay,
sé cho phép nguwdi si¢ dung céng nghé

Summary
DATUM TRANSFORMATION AND ITS

ESRIO® hoan toan co thé st dung dwoc div
liéu ban d6 hién tai trong cac phién ban
ArcGIS™ vé sau, khi ESRI© hoan toan hd
tro mot cach chinh théng VN-2000 cua Viét
Nam.O
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APPLICATION IN TRANSFORMATION OF

DATUMS BETWEEN D_WGS84 AND D_VN_2000
MSc. Ong Dinh Bao Tri - WWF Greater Mekong

The utilization of VN-2000 coordinate system in Vietnam is becoming practical and map

data sharing standards. However, the GIS users in Vietnam is still expecting a unified pro-
tocol allowing for map processing and data sharing seamlessly and accurately. Currently,
ArcGIS™ 10, one of the most robust GIS sofware, has made definitions of the geographic
coordinate system GCS_VN_2000 for Vietnam. However, these are just the description!
The capability of using map data from other sources together with VN-2000 is still a matter
as the definition of the datum D_Vietham_2000 and the transformation of datum from
VN2000 to other datum and vise versa have not yet practically implemented in ArcGIS™.
In this study, we propose a procedure to standardize map data to improve the interoperabil-
ity in GIS practice and data sharing in a context of VN-2000 refference system.O

Ngay nhén bai 19/3/2013.
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