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ANH HUONG CUA HE TOA PQ SUDUNG
TRONG KHAI THAC MO HINH GEOID TOAN CAU

PHAN DOAN THANH LONG, Vién Khoa hoc Po dac va Ban do

Tom tat: Hién nay, cong tic do cao bang GPS ¢ nuéc ta sir dung mét s6 md hinh geoid
toan cau nhw OSU914, EGMY96 va méi nhat 1a EGM2008. Van dé dat ra 1a két qud toa do
va do cao GPS thuong dwoc xur ly trong hé toa do thuc dung VN2000, trong khi do cac mé
hinh geoid toan cdu deu dwroc xay dung trong hé toa dé quoc té WGS84. Sy khéc biét giira
hai hé toa dé nay c6 thé gay ra sai khac vé dg cao GPS xdc dinh tir cing mgt mé hinh geoid.
Bai toan nay sé khdo sét su khéc biét vé dg cao geoid va hiéu dg cao geoid khi khai thac md
hinh geoid toan cau EGM2008 si dung hé toa dg VN2000 va WGS84.

1. Pat van dé

Céac md hinh Geoid toan cau duoc xay dung
& dang ludi (Grid), gidn cach cac mit lui dic
trung cho muc do6 chi tiét cia md hinh Geoid.
MJi mét lugi cua md hinh gom vi tri duoc biéu
thi bang toa do tric dia B, L trong hé WGS84
va do cao Geoid N. Khi khai thdc md hinh cho
muc dich do cao GPS, dya vao toa do diém do
trong hé WGS84, bang thuat toan noi suy, s&
xac dinh dugc d6 cao Geoid N cho diém do6 dya
vao do cao Geoid caa cac diém mét ludi. Trong
thuc té, lugi GPS lai duoc tinh todn binh sai
trong hé thuc dung VN2000, dua vao toa do
trong hé nay, sé xac dinh dugc d6 cao Geoid
cho cac diém lugi GPS, cach lam nay thyc chat
la da bo qua su khac biét do cua cao Geoid tinh
theo toa do VN2000 va tinh theo toa do trong
hé WGS84. Nhu ching ta da biét, goc toa do
dia tdm cua hé VN2000 va hé WGS84 khac
nhau xap xi 200m, cu thé la:

dx= -191,904m;
dy= -39,303m;
dz=-111,450m

Su khéc biét vé toa d6 cua hai hé s& dan dén
su khac biét vé do cao Geoid khi st dung mo
hinh Geoid toan cau. Bdi véi nhitng ving ma bé
mit Geoid kha déc hay thay doi nhiéu so véi
Ellipxoid thi su khac biét vé do cao Geoid la
dang ké. Trén hinh 1 124 mdé hinh Geoid
EGM2008 trén Ianh tho Viét Nam véi khoang
cao déu 0,5m.
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Hinh 1. Md hinh Geoid EGM2008 trén lanh tho
Viét Nam

2. Phwong phap khao sat

bé khao sat su khac nhau cua do cao Geoid
khi st dung hé VN2000 thay cho h‘é W§3884
khi khai thac md hinh Geoid toan cau, can co



mot s6 diém trén 14nh thd, 1anh hai Viét Nam co
toa do trong hé VN2000 va ca trong hé WGS84.
Véi gia tri toa do trong hé VYN2000 chung ta
xac dinh duogc cac gia tri do cao Geoid, ky hiéu
la NYN |, véi toa d cua chinh diém do6 trong hé
WGS84 chlng ta xac dinh dugc do cao Geoid
ky hiéu 1a NY®°. Tur céc gia tri d6 cao Geoid
trén chdng ta danh gid su khac biét theo 2
phuong phap:
a. Panh gia tri tuyét ddi N,
_ Theo phuong phap nay chlng ta tinh hiéu

50 do cao Geoid:

N, =N™-N"* vsii=1,2,3..n.(1)

Dua vao oN, chdng ta s€ danh gia dugc su
khac biét vé do cao Geoid do su khac biét vé hé
toa do da sir dung khi khai thac md hinh Geoid.
b. Panh gia hi¢u do cao Geoid AN, ;giira cac
cip diém

Higu do cao Geoid gitra cac cip diem i, j
xac dinh tir mé hinh Geoid toan cau theo toa do
VN2000 sé la:

VN VN VN

ANT =N =N

Hiéu d¢ cao Geoid gitra cc cap diém i j
xac dinh tir m6 hinh Geoid toan cau theo toa do
WGS84 sé la:

WGS __ p\|WGS WGS
ANYISS = NWos WS,

@)

3)

Tu cac hiéu do cao Geoid xac dinh theo
cbng thuc (2) va (3) sé tinh duoc sai khac hiéu
do cao do cac hé toa do:

SAN; | = AN — ANJ"S, 4

Dua vao 0AN, ; chlng ta s¢ ddnh gia dugc

su khac biét vé hiéu do cao Geoid do su khéc
biét vé hé toa do khi khai thac md hinh Geoid.

D¢ ¢ sb lieu dic trung cho toan bo l1anh
thd va 1anh hai, ching ta chon khoang 35 diém
bao trim toan bé dién tich dat lién va ving bién
cua nudc ta, cac diém nay co toa do trong hé
WGS84, sau d6 ding phan mém GeoTool tinh
chuyén toa do vé hé VN2000. Tir toa do céc
diém trong hé VN2000 va trong hé WGS84 tién
hanh x&c dinh d6 cao Geoid N tuong utng theo
cach sau. Str dung phan mém Trimble Grid
Factory va m6 hinh Geoid EGM2008, sau d6 st
dung gia tri toa do WGS84 va VN2000 dudi
dang B, L xuit ra duoc cac gia tri d6 cao Geoid
twong tng 1a NY** va NY™ . St dung céc gia
tri thu duoc va phan tich két qua tinh theo cac
cong thuc da néu trén.
3. Két qua khao sat

Toa do céc diém khao sat trong he WGS84,

hé VN2000 va d6 cao Geoid xac dinh theo mo
hinh Geoid EGM2008 duoc trinh bay trong
bang 1.

Bdng 1. Tinh sai khdc dé cao Geoid ON, do sai khac vé hé tog do

T Tén Diém 'g(,)a d¢ trong hé VNZO?_O 'ils'oa d6 trong hé WGS8:1 N i\/N N :NGS N :

1 |Phl Quéc 10°16'29.185804"N| 104°00'14.649559"E| 10°16'25.572574"N| 104°00'21.089337"E| -12.84655| -12.83929| -0.00726)
2 |Con bao 8°42'01.262740"N| 106°36'19.676926"E|  8°41'57.595423"N| 106°36'26.067913"E| 0.91498 0.92958| -0.01460
3 |Tay Ninh 11°29'47.454431"N| 106°07'02.130749"E| 11°29'43.802858"N| 106°07'08.582781"E| -7.65566| -7.64541 -0.01025
4 |Ca Mau 8°43'53.849435"N| 104°56'31.568574"E|  8°43'50.210772"N| 104°56'37.973718"E| -5.71642| -5.70722| -0.00920
5 |Kién Giang 9°44'14.224986"N| 105°00'26.407957"E|  9°44'10.588996"N| 105°00'32.831215"E| -8.20243| -8.19393| -0.00850
6 |Tra Vinh 9°48'22.134483"N| 106°18'08.655306"E| 9°48'18.473826"N| 106°18'15.069581"E| -3.38826| -3.38165| -0.00661
7 |An Giang 10°30'33.331861"N| 105°12'38.084042"E| 10°30'29.695368"N| 105°12'44.521541"E| -9.73523| -9.72356| -0.01167,
8 |TP. H5 Chi Minh | 10°46'03.492802"N| 106°39'32.041936"E| 10°45'59.827029"N| 106°39'38.472569"E| -3.80083| -3.79246| -0.00837
9 |Binh Thuéan 10°52'30.568531"N| 107°53'56.535957"E| 10°52'26.876645"N| 107°54'02.955053"E| 1.13310| 1.13863| -0.00553
10 [Lam Ddng 11°35'57.753108"N| 108°02'39.465523"E| 11°35'54.058338"N| 108°02'45.899091"E| 2.60444| 2.61577| -0.01133
11 [Khénh Hoa 12°16'47.843308"N| 109°01'17.435013"E| 12°16'44.125951"N| 109°01'23.871515"E| 3.45014| 3.45516| -0.00502
12 |Pak Nong 12°30'59.957433"N| 107°41'13.262402"E| 12°30'56.272480"N| 107°41'19.722631"E| -1.89510| -1.88295| -0.01215
13 |Gia Lai 13°44'05.858140"N| 107°40'49.484909"E| 13°44'02.177157"N| 107°40'55.977562"E| -5.34730| -5.33653| -0.01077,
14 |Binh Binh 14°19'36.280711"N| 108°55'21.764809"E| 14°19'32.567759"N| 108°55'28.257756"E| -2.89841| -2.89544| -0.00297
15 |TP. Pa Ning 16°03'26.206607"N| 108°04'42.932270"E| 16°03'22.525249"N| 108°04'49.490678"E| -10.72590| -10.72519| -0.00071
16 [Kon Tum 14°59'10.396187"N| 107°45'22.246444"E| 14°59'06.718685"N| 107°45'28.774793"E| -6.91227| -6.89545| -0.01682
17 [Thira Thién Hué | 16°28'56.588011"N| 107°14'45.263915"E| 16°28'52.935634"N| 107°14'51.846772"E| -14.21401| -14.20800| -0.00601
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18 |Quang Binh 17°26'57.234704"N| 106°23'35.294719"E| 17°26'53.618992"N| 106°23'41.920707"E| -19.21536| -19.21228| -0.00308
19 [Ha Tinh 18°12'18.012762"N| 105°40'54.251502"E| 18°12'14.430149"N| 105°41'00.912181"E| -23.24298| -23.23751| -0.00547,
20 [Nghé¢ An 19°08'23.202130"N| 105°01'50.427768"E| 19°08'19.655673"N| 105°01'57.130389"E| -25.89307| -25.89343| 0.00036)
21 [Thanh Hoéa 20°20'43.466347"N| 104°49'29.024812"E| 20°20'39.946536"N| 104°49'35.779776"E| -27.28431| -27.27940| -0.00491
22 [Nam binh 20°12'40.282863"N| 106°16'49.842160"E| 20°12'36.704524"N| 106°16'56.579402"E| -25.68554| -25.67818| -0.00736
23 |Lai Chéau 22°37'14.110206"N| 102°31'08.763482"E| 22°37'10.730032"N| 102°31'15.635064"E| -34.31064| -34.30370| -0.00694
24 [bién Bién 21°43'45.995825"N| 103°13'18.863738"E| 21°43'42.566353"N| 103°13'25.689972"E| -32.61934| -32.61263| -0.00671
25 |Lao Cai 22°20'45.055635"N| 104°08'00.821386"E| 22°20'41.600378"N| 104°08'07.673478"E| -31.73697| -31.73366| -0.00331
26 |Yén Bai 21°36'55.180593"N| 104°34'53.517426"E| 21°36'51.692614"N| 104°35'00.331723"E| -29.50715| -29.50245| -0.00470
27 |Ha Giang 23°07'55.762843"N| 105°10'21.019862"E| 23°07'52.277855"N| 105°10'27.904843"E| -29.89207| -29.88699| -0.00508
28 |Cao Bing 22°43'56.362720"N| 106°13'11.287061"E| 22°43'52.825020"N| 106°13'18.142727"E| -28.24437| -28.24022| -0.00415
29 |Thai Nguyén 21°44'35.828640"N| 105°51'02.145214"E| 21°44'32.290383"N| 105°51'08.956010"E| -28.86215| -28.85652| -0.00563
30 |Lang Son 21°47'17.930562"N| 106°43'30.030132"E| 21°47'14.356749"N| 106°43'36.834534"E| -26.15346| -26.14696| -0.00650
31 |Quang Ninh 21°34'46.280448"N| 107°47'20.338318"E| 21°34'42.659918"N| 107°47'27.120351"E| -23.36855| -23.36941 0.00086
32 |Ha Noi 21°01'24.152214"N| 105°48'29.910603"E| 21°01'20.604312"N| 105°48'36.688289"E| -28.29880| -28.29388| -0.00492
33 |Bach Long Vy 20°07'48.629498"N| 107°43'14.824424"E| 20°07'44.994650"N| 107°43'21.542151"E| -22.33757| -22.33734| -0.00023
34 |Hoang Sa 16°30'10.772661"N| 111°40'30.837109"E| 16°30'06.980184"N| 111°40'37.350660"E| 1.24162| 1.25447| -0.01285
35 [Truong Sa 11°24'46.982439"N| 114°21'01.810117"E| 11°24'43.148339"N| 114°21'08.120571"E| 26.86723| 26.87600| -0.00877,

Nhan xét:

Sai khéc lon nhét vé do cao Geoid la : -0.01682 m
Sai khac nho nhat la : -0.00023 m
Sai khac trung binh tinh theo cdng thuec:

n

21N

1
MNrs ==~

=0.00685

Theo cac cong thic (2), (3), (4) chling ta xac dinh dugc su sai khac vé hiéu do cao Geoid gitra

cac cap diem.

Bang 2. Sai khac vé hiéu dé cao Geoid

TT Pau Cudi AN AN{"eS SAN, |
1 [Nam Dinh Bach Long V¥ 3.34797 3.34084 0.00713
2 |HaNoi Lang Son 2.14534 2.14692 -0.00158
3 |HaNoi Dién Bién -4.32054 -4.31875 -0.00179
4 |Lao Cai Lai Chau 2.57367 2.57004 0.00363
5  |Thai Nguyén Ha Giang -1.02992 -1.03047 0.00055
6 |Cao Bing Quang Ninh 487582 4.87081 0.00501
7  |HaNoi Nghé An 2.40573 2.40045 0.00528
8  |Ha Tinh Thira Thién Hué 9.02897 9.02951 -0.00054
9 TP. Pa Nang Hoang Sa 11.96752 11.97966 -0.01214
10 |TP. Pa Ning Kon Tum 3.81363 3.82974 -0.01611
11  [Binh Binh Khéanh Hoa 6.34855 6.35060 -0.00205
12 |Khanh Hoa Trudng Sa 23.41709 23.42084 -0.00375
13 |Gia Lai Dak Nong 3.45220 3.45358 -0.00138
14  |Khanh Hoa Lam Ddng -0.84570 -0.83939 -0.00631
15  |Pak Nong Tay Ninh -5.76056 -5.76246 0.00190
16  |Binh Thuan TP. H6 Chi Minh -4.93393 -4.93109 -0.00284
17 [TP. Hb Chi Minh  [Tra Vinh 0.41257 0.41081 0.00176
18  |An Giang Ca Mau 4.01881 4.01634 0.00247
19  |Kién Giang Pha Qudc -4.64412 -4.64536 0.00124
20 |CaMau Con Pao 6.63140 6.63680 -0.00540
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Nhan xét:

Sai khéc 16n nhét vé hiéu do cao Geoid la:
-0.01611 m

Sai khéc nho nhét 1a : -0.00054 m
4. Két luan va kién nghi
4.1. Két lugn

Qua két qua khao sat va so sanh do cao
Geoid khi st dung hé toa d6 VN2000 va
WGS84 véi md hinh Geoid toan cau EGM2008,
c6 thé rat ra cac két luan sau ;

- Su khac biét vé do cao Geoid do su khac
biét vé hé toa d6 da sir dung khi khai thac md
hinh Geoid EGM2008 nhu sau : Sai khac 1é6n
nhit 14 -0.01682 m, sai khac nho nhat 1a
-0.00023m, sai khac trung binh la
SN, =0.00685. Piém c6 sai khac lon nhat 1a

Kon Tum.

- Su khac hiét vé hiéu do cao do su khac
biét vé hé toa do khi khai thac méd hinh Geoid
EGM2008 nhu sau : Sai khic 16n nhat la
-0.01611 m, sai khac nho nhat 1a : 0.00054 m.
Tuyén Pa Néng - Kon Tum vai chiéu dai tuyén
khoang 160 km c6 sai khac 16n nhat.

4.2. Kién nghj

Trén co sé két qua khao sét trén ching toi
kién nghi str dung hé toa d6 WGS84 khi khai
thac mo hinh Geoid cho cong tac do cao GPS
dé dat do chinh x4c cao hon.
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SUMMARY
Effects of the coordinate system that is used in exploiting global geoid
Phan Doan Thanh Long, Institute of Science Geodesy and Cartography

In recent years, determining GPS height in Viet Nam uses some global geoid model such as
OSU91A, EGM96 and the newest EGM2008. Problem is GPS coordinates and heights usually
calculate with VN2000 local coordinate system while global geoid models are built in WGS84
coordinate system. The mismatch of a coordinate system may lead to the discrepancies of geoid
height. The research article will present the discrepancies between VN2000 and WGS84 coordinate
system to determine geoid height and differential geoid height.

TU PONG TONG QUAT HOA BAN PO...
SUMMARY
Cartography automatic generalization
Hong Fan, Quynh An Tran
State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,
Wuhan University, China
Automating map generalization is a very complex field which is recognized as a global
challenge by map makers. This article highlights the significance of automating map generalization
and summarizes past development from traditional generalization to automative generalization.
Additionally, the article describe a practical test for building a software to automate displacement of
map objects in the process of map generalization.

(tiép theo trang 29)
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