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TINH TOAN PQ CAO THUY CHUAN TU KET QUA NQI SUY
KHOANG CHENH GEOID CHO KHU VUC PHIA NAM VIET NAM

BUI KHAC LUYEN, Truong Bai hoc Mé - Pja chat

Tom tat: Bai bao trinh bay cac két qua tinh todn dé cao thiy chudn cho mét sé diém khu
viee phia Nam Viér Nam trén co sé sir dung d@é cao trdc dia xdc dinh bang cong nghé GPS,
dé cao geoid cuc bé duwoc tinh toan tir @6 cao geoid toan cdu va két qud ndi suy khodng
chénh geoid. Cac phwong phap ngi suy khoang chénh geoid duwoc sir dung la Collocation va
Spline. Céc dir liéu dwoc sir dung trong ngi suy la cdc diém thuy chuan hang cao ¢6 do

trung GPS trong hé toa do WGS-84.

1. Pit van dé

Mo hinh geoid ddc trung cho trong truong
Trai dat, va c6 thé dugc sir dung dé xac dinh
dugc do cao thuy chuan tir két qua do cao GPS.
Theo phuong phép nay di thuong d6 cao dugc
tinh toan trén co s& ndi suy su dung moé hinh
geoid.

M6 hinh geoid toan ciu thudng duoc xay
dung dia vao cac s liéu trong luc va sé lidu do
cao tir vé tinh, va phi hop véi Trai dat trén
pham vi toan cau. Bang phan mém Alltrans
EGM2008 Calculator, ta c6 thé tinh todn dwoc
d6 cao geoid toan cau tai bat ky vi tri nao trén
bé mat Trai dat vai mo hinh geoid EGM2008.

Trong khi d6, m6 hinh geoid cuc bd thuong
duoc xay dung trén co s¢ str dung dir liéu GPS,
thiy chuan, va phu hop véi Trai dat trén pham
vi hep, cd thé 1a mot khu vuc hodc mot quéc gia
nao do.

Khoang céch gitra bé mat geoid toan cau va
bé mat geoid cuc b thé hién khoang chénh gitra
hai bé mit nay, duoc goi la khoang chénh
geoid. O nhiing vi tri c6 dir lieu GPS, thuy
chuan, dai luong nay c6 thé duoc tinh toan truc
tiép. Cac gié tri tinh toan duoc cd thé duoc sir
dung dé noi suy cho nhiing vi tri khac, két hop
v6i do cao geoid toan cau tinh bang phan mém
Alltrans EGM2008 Calculator va d¢ cao trac
dia xac dinh bang cdng nghé GPS cho phép xac
dinh d6 cao thuy chuan ma khong doi hoi phai
do thuy chuan hinh hoc.

2. Cac phwong phap ngi suy khoang chénh
geoid

Khoang chénh geoid dugc noi suy trén co
SO sur dung cac phuong phap sau day:

2.1. Phuwong phap Spline

Khoang chénh geoid ciia mot diém duoc
ndi suy trén co sé cac diém song tring sir dung
phuong phéap Spline, dugc thé hién theo cong
thuec:
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trong do:
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2.2. Phwong phap Collocation

AC(Xiy):ZapiCi :(Cp,l Cp,z Cp,n)><
i=1
Cl,l C].,Z e Cl,n N AC]_
C2,1 C2,2 C2,n ACZ ! (3)
X

Cn,l Cn,2 Cn,n Agn

trong do6: Cij - cac gia tri hiép phuong sai cua
chénh cao geoid. Ching c6 thé dugc tinh theo
md hinh ham hiép phuong sai, chang han mo
hinh Markov béc ba:

_S S <2
C.(S)=D,e |1+ -
C() 4 ( L 2L2 ’ (4)

Véi: De - phuong sai; L - ban kinh dac trung; S
la khoang cach giita hai diém ung véi gia tri
hiép phuong sai can tim.,

Céac tham sb D¢ va L dugc xac dinh dya trén
co s& CAc gia tri hiép phuong sai thuc nghiém,
dugc tinh theo cbng thac sau:

C.(8) == X(Ac ~AL)(ag,-AZ), &)

i=1
trong do:
AL - gia tri hiép phuong sai trung binh;
n - tong s cap diém c6 khoang cach 1a S.
3. Két qua tinh toan
3.1. Sé liéu thrc nghiém

Dir liu thuc nghiém 1a tap hop 192 diém
ludi thay chuan do tring GPS. Pay la cac diém
mdc vira ¢6 d6 cao nha nudc, vira co toa do va
d6 cao xac dinh bang cong nghé GPS.

Céc diém thyc nghiém nam trong lanh tho
Viét Nam, trai dai tr khu vuc Nam Trung bo
xuéng toi khu vuc Nam bo, c6 do vi ndm trong
khoang tir 9°10'31" (diém 192) dén 16°04'44"
(diém 01), d6 kinh ndm trong khoang tur
104°38'40" (diém 155) dén 109°24'00" (diém
53). Toa d6 va do cao cua cac diém duogc thé
hién tém tat trong bang duéi day.

Bang 1. Toa do va do cao cac diém

Téndiém XYsa(m) Hga(m) h(m) euebo(m)

1) ) 3) (4) ()
1 1780230 836633 -3.094 7.821 -10.915
2 1761122 834257 -3.084 7.116 -10.200
3 1758009 848720 -7.194 2.805 -9.999
4 1754026 814672 2.391 12.357 -9.966
5 1745564 858299 -0.648 8.709 -9.357
6 1732804 801468 45.082 54.584 -9.502
7 1722388 802619 103.192 112.426 -9.234
8 1721808 877790 -5.292 2.735 -8.027
9 1713420 886139 -6.176 1.372 -7.548

192 1014250 518122 -5.777 0.468 -6.245
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~ Tur céc thanh phan toa d¢ trén, chiing toi
tien hanh tinh toan cac gia tri d6 cao geoid toan
cau ung vai md hinh geoid EGM2008, vai
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Hinh 1. So dé vi tri diém ludi thuc nghiém
3.2. Tinh khodng chénh geoid

phuong phap ndi suy trung phuong (Bi-
Quadratic). Tu d6, tinh duoc khoang chénh
geoid gitta md hinh geoid toan cau va mé hinh
geoid cuc bo, két qua duoc thé hién nhu sau:

Bang 2. Toa dg va khodng chénh geoid giita cdc diém

Ten Xyaa(m) £ bo(m) G e (m) AG (m)
(1) ) 3) (4) ()
1 1780230 836633 -10.915 -10.879 -0.036
2 1761122 834257 -10.200 -10.035 -0.165
3 1758009 848720 -9.999 -9.976 -0.023
4 1754026 814672 -9.966 -9.712 -0.254
5 1745564 858299 -9.357 -9.435 0.078
6 1732804 801468 -9.502 -9.504 0.002
7 1722388 802619 -9.234 -9.293 0.059
8 1721808 877790 -8.027 -8.243 0.216
9 1713420 886139 -7.548 -7.791 0.243
192 1014250 518122 -6.245 -6.150 -0.095
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3.3. Ngi suy khodng chénh geoid

Véi céc s6 lieu thyc nghiém da néu ¢ trén
(bang 2), chung t6i da lya chon ra mot sé diém,
duogc coi nhu 13 cac "diém cing”, sir dung no dé
nodi suy khoang chénh geoid cho cac diém con
lai. Tir két qua noi suy va khoang chénh geoid
da co, s€ xac dinh dugc do léch gitra hai gia tri
nay, tir d6 c6 duoc nhirng két luan can thiét.

Viéc lya chon céac "diém cting” dugc thuc
hién nhu sau: chia khu vuc thuc nghiém thanh
cac 0 ludi co kich thudce khac nhau, sau d6 lua
chon cac diém nam gan trong tam cua 6 ludi
nhat lam "diém cang”. Khoang céch cua cac &
ludi duge xem nhu la khoang cach dac trung

cho "diém ctng”. Cac phuong an chia 6 ludi
duoc thuc hién nhu sau:

- Phuong an 1: kich thuéc 6 ludi la
100kmx>100km twong Gng véi 21 “diém cimg”
va 171 “diém tinh”.

- Phuong an 2: kich thudc 6 ludi la
50kmx50km tuong ¢tng Vi tong s “diém ctng”
va tong sb “diém tinh” 1an luot 12 63 va 129.

- Phuong an 3: kich thuéc 6 ludi la
25kmx25km twong Gng véi 138 “diém cung va
54 “diém tinh”.

3.3.1. Két qud ngi suy theo phirong dn 1

Két qua noi suy khoang chénh geoid theo

phuong an 1 duoc thé hién trong bang dudi day.

Bang 3. Két qua ngi suy khodng chénh geoid theo phirong én 1

Tén AC Collocation Spline
didm X (m) y (m) (mm) ACNS AC-AENS ACNS AC-AENS
(mm) (mm) (mm) (mm)
(1) ) ®3) (4) (5) (6) () (8)
1 1780230 836633 36 126 -90 95 -59
2 1761122 834257 165 162 3 113 52
3 1758009 848720 23 69 -46 1 22
5 1745564 858299 -78 -23 -55 -79 1
6 1732804 801468 -2 243 -245 321 -323
7 1722388 802619 -59 231 -290 310 -369
8 1721808 877790 -216 -209 -7 -214 -2
10 1694232 793176 15 255 -240 346 -331
192 1014250 518122 95 180 -85 265 -170
3.3.2. Két qud ngi suy theo phuong an 2
Bang 4 dudi day the hién cac ket qua ndi suy khoang chénh geoid theo phuong én 2.
Bang 4. Ket quda néi suy khodang chénh geoid theo phuwong dan 2

A Collocation Spline

Tén AL

gigm | x(m) y (m) (mm) ACNS | AGACNS | ACNS | AG-ACNS

(mm) (mm) (mm) (mm)

(1) ) ©) (4) () (6) () (8)
1 1780230 836633 -36 -169 133 -190 154
3 1758009 848720 -23 -119 96 -89 66
4 1754026 814672 -254 -123 -131 -159 -95
5 1745564 858299 78 -25 103 8 70
6 1732804 801468 2 -22 24 -65 67
7 1722388 802619 59 7 52 -25 84
8 1721808 877790 216 182 34 185 31
11 1694005 904117 199 302 -103 328 -129
192 1014250 518122 -95 10 -105 6 -101
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3.3.3. Két qud néi suy theo phwong dén 3

Két qua noi suy khoang chénh geoid theo phwong an 3 duoc thé hién trong bang dudi day.

Bang 5. Két qud ngi suy khodng chénh geoid theo phirong dn 3

. Collocation Spline
Ten AC NS NS NS NS
diégm | XM y (m) (mm) A AG-AG A AG-AG
(mm) (mm) (mm) (mm)
1) (2) 3 (4) ®) (6) (7 (8)
1 1780230 836633 -36 -161 125 -217 181
9 1713420 886139 243 221 22 221 22
14 1657446 793318 -328 -234 -94 -236 -92
15 1655826 918726 256 32 224 65 191
18 1630300 935087 262 126 136 163 99
22 1604587 847683 -177 -51 -126 -55 -122
25 1591234 833939 -124 -75 -49 -75 -49
28 1553380 865546 94 93 1 92 2
191 1014678 531354 -16 -215 199 -217 201
3.4. Phén tich va dinh gid két qud theec nghiém
Bang 6. So sanh do léch theo phwong phap noi suy Collocation va Spline
A Collocation (mm) Spline (mm)
b léch - - - y p .
(mm) P.anl P.an 2 P.an 3 P.anl P.an 2 P.an 3
(100x100km) | (50x50km) | (25x25km) | (100x100km) | (50x50km) | (25x25km)
(1) (2) ©) (4) () (6) ()
Lén nhat 644 564 500 711 561 498
Nho nhat 0 0 0 1 0 2
Trung binh 146 97 106 164 96 104
Trung phuong 190 135 145 213 133 142

4. Nhan xét va két luan

Tir céc két qua tinh toén, phan tich, danh
gia d6i véi cac dir lieu thuc nghiém, ching toi
rat ra mot s két luan nhu sau:

- Phuong phap két ndi do cao dugc trinh
bay & trén cho phép xac dinh do cao thay chuan
thong qua sir dung do cao tric dia do bang cong
nghé GPS, do cao geoid toan cau va khoang
chénh geoid duoc ndi suy.

- Phuong phap ndi suy collocation va spline
cho két qua nodi suy twong dwong nhau, tuy
nhién phuong phép spline c6 uu diém 12 viéc
noi suy c6 thé duoc thuc hién ngay lap tac ma
khéng yéu cau phai co budc tinh toan trung
gian (xac dinh tham s ham hiép phuong sai voi
phuong phap ndi suy collocation).

- Két qua noi suy phu thuéc vao mat do
"diém cung”, nghia 13 khi kich thudc 6 ludi
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giam thi d6 chinh xac tang 1én. Tuy nhién khi
kich thude du nho thi mirc d6 thay ddi khong
nhiéu, cu thé khi kich thuéc giam tir 100km
xudng 50km twong ung véi sé luong "diém
cing” tiang tir 22 dén 63 diém thi do6 léch trung
phuong giam tir khoang 2dm xuéng con khoang
1.3dm, con khi kich thudc giam tir 50km xudng
25km tuong (ng véi s luong "diém cang” ting
tir 63 1én 137 diém thi sy khac biét nay khong
nhiéu, vao khoang 1cm.
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Computation of leveling height using the result of Geoid height
diffirence interpolation for the data in the south of Vietnam

Bui Khac Luyen, University of Mining and Geology

The paper shows the results of computing leveling height in the South of Vietnam based on
ellipsoidal height obtained from GPS measurements, local geoid height calculated from global
geoid height and results of geoid height difference interpolation. The methods of interpolation used
in the paper are Collocation and Spline. The GPS-Levelling data in WGS-84 were then used.
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