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1. Mé dau

Khi xtt Iy cac mang luéi GPS chung ta c6 thé
dé dang khai thac cac mé hinh trong trudng toan
cau nhu EGM-96, EGM2008 dé xac dinh di
thudng do cao (C) hodc do cao Geoid (N) phuc vu
khau tinh chuyén d¢ cao tric dia (H) vé& do cao
thity chuén (h) cho cac diém cua lu6i GPS. Néu c6
md hinh Geoid/Quasigeoid cuc bd c6 d6 chinh xac
cao, thi bai toan xac dinh d6 cao thuy chudn tir két
qua do cao theo céng nghé GPS s€ dugc gidi
quyét. Piéu nay dic biét c6 ¥ nghia dbi v6i ving
nai cao nhu Tay Bic hodc Tay Nguyén va duyén
hai Nam Trung B§. Chinh vi 1€ do6, chung t6i da
tién hanh nghién ctru chinh x4c hoéa di thuong do
cao EGM2008 dwa trén sé liéu GPS-Thuy chuin
trén pham vi cuc by vung Tady Nguyén va duyén
hai Nam Trung Bo. Két qua nghién ctru cho thiy
md hinh Geoid chinh x4c héa EGMO08C bao dam
st dung cho do cao GPS vung Tay Nguyén va
duyén hai Nam Trung B¢ dat @6 chinh xac tuong
duong thuy chuin hang IV vung nui voi do tin cdy
100%, trong d6 coé khoang 80% tuyén dat han sai
thity chuén hang III. Sai sb chuyén do cao béng
GPS trén lkm giam tir 0,0244m/km xudng con
0,009m/km (tang 63%).

2. Quy trinh chinh xac héa di thuwdong dj cao

Dé ¢6 sb liéu GPS-thay chuin phuc vu cho viéc
chinh xéac hoéa di thuong dd cao, can tién hanh do
GPS vao cic mdc thiy chuén nha nudc hang I,

hang II trén khu vyc d6. Ciing ¢6 thé sir dung mde
d% cao hang III néu méc hang I, hang II qua thua.
Lu6i GPS cin do va xir Iy theo quy trinh chit ché
dé nhan duoc két qua c6 do chinh xac va do tin cy
cao. Can két ndi luéi GPS véi mot sé diém IGS
trong khu vuc 1an can hodc két ndi véi mot s6 diém
trong nudc da cod toa do quéc té (WGS-84 hoic
ITRF).

Viéc tinh toan dé chinh xac hoa di thuong d6
cao duoc thuc hién theo 3 budc nhu sau:

Buoce 1: Lwa chon mé hinh Geoid tién nghiém
va binh sai lwoi GPS

Hién nay c6 mot sb mo hinh trong trudng
toan cu c6 thé 1am moé hinh tién nghiém, qua khao
sat cho thdy mé hinh trong truong Trai DAt
EGM2008 12 md hinh toan cau c6 muc d¢ chi tiét
va c6 do chinh x4c cao nhét hién nay [2]. Tir md
hinh trong truong Trai P4t EGM2008 can tao
thanh mdt mo hinh Geoid cuc bd béng cach trich
cit tir md hinh trong trudng Trai P4t EGM2008
theo gidi han dién tich cua khu vuc c6 céc diém
song trung. Pay s€ 1a mo hinh tién nghiém dé thuc
hién xtr Iy va thiét 1ap mot mo hinh Geoid cuc bd
duoc chinh xac hoa.

Vi mé hinh trong truong Trai Dat EGM2008
duoc xac dinh trong hé quéc t& WGS84 nén toa do
cac diém ludi GPS can duge tinh toan binh sai
trong hé qudc t& WGS-84. Vi canh két ndi voi cac
diém IGS c6 chiéu dai 16n hang ngan ki 16 mét nén
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can xtr 1y ludi két ndi cac diém IGS bing phan
mém Bernese. Két qua xur 1y phai bao dam vi tri
tuyét ddi cua cac diém ludi GPS (trung mdc do
cao) xéc dinh trong hé qudc té co sai s6 khong vuot
qué ¢ 10cm. Néu dat duoc yéu ciu trén, dd cao
tric dia cUa cac diém s& duoc coi 1a xéc dinh trong
hé quéc té, kh1 d6 anh hudng cua hé quy chiéu dén
hiéu d6 cao tric dia 1a kha nho, c6 thé bo qua.

Buée 2: Tinh sé hiéu chinh vao do cao Geoid
tai cdc diém song trung

Tai mdi diém song trung i, chung ta s€ xac dinh
duoc hi€u so gitta di thuong d¢ cao va dd cao
Geoid theo cong thirc:

ANiZHi_hi_NizgiL_Ni (1)

Trong d6 N, 1a d6 cao Geoid ldy ra tir md hinh
trong truong toan cau EGM2008, gia tri
( = H, — h; la di thuong do cao (cuc bo) tai cac
diém song trung, xac dinh tir s6 liéu GPS Va thuy
chudn. Gia tri khac biét nay c6 thé goi 1a s6 du di
thuong d6 cao hdn hop hodc s6 du do cao Geoid
hdn hop.

Trong gia tri AN, xac dinh theo cac cong thic
(1) c6 chira thanh phan mang tinh hé¢ thong do su
khong tring gitta mat khoi tinh do cao qudc gia
(tinh h) v6i mat khoi tinh d¢ cao trong md hinh
trong truong toan cau (N).

Bude tiép theo can chuan hoa sb du di thuorng
d6 cao hon hop dé nhan duogc cac gia tri ngiu
nhién, ¢6 ky vong bang 0, trong d6 khong con
thanh phan h¢ thong noi trén. Cong thirc chuan hoa
thuc chat 1a cong thirc quy trong tam:

SN, = AN, = AN, @)

trong do:

“Lyaw, 3)
n s

Céc gid tri N, dugc goi 1a s6 du di thuong do
cao hon hop da chuan hoda, cling chinh 1a so hi¢u
chinh vao d6 cao Geoid tai diém song trung i dé
nhan duoc cac gia tri d cao Geoid cia md hinh
chinh xac héa. D& nhan thiy rang cic gia tri ON ;
chudn hoa luén théa méin [67\/ ] =0.

Bude 3. Lam tron dé cao Geoid va thiét ldp mé
hinh Geoid cuc bé chinh xdc hoa

Tai cac diém song trung s€ nhan dugc s6 hiéu
chinh §N, xdc dinh theo cong thire (2). Tai cdc
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diém nay, bé mat Geoid tién nghiém sau chinh ly
s& ¢ su dot bién nhé cao (néu AN, ¢6 diu +) hodc
ha thip (neu ON, co ddu -). Dé lam tron do cao
Geoid dong th01 thiét lap mo h1nh Geoid moi
(chinh x4c hoéa) can phai ndi suy s hiéu chinh do
cao Geoid cac diém mit lugi dua trén cac $6 hiéu
chinh d6 cao Geoid tai cac diém song trang da xac
dinh. Phuong phép Collocation dugc coi la phu
hop nhat trong ndi suy di thuong trong luc va ndi
suy di thudng do cao [3-6]. P& ndi suy Collocation,
truge hét can xac dinh ham hiép phuong sai s6 du
di thudng d6 cao hdn hop chuén hoa.

- Xac dinh ham hiép phwong sai

Khi s6 lugng diém song tring kha 16n va phan
bd voi mat do tuong ddi déu, chung ta cé thé xac
dinh hiép phuong sai thuc nghiém cac cip diém
P,Q c6 khoang céach s theo cong thic sau:

k
Cyy(5) = Cow(SN,5N,)) = ;z SNTSNY
i=1

Gia tri phuong sai dugc tinh theo cong thirc:
Var(oN) = Cyg (0) = lZ(&v,.)z )
noio

Trong cac cong thuc trén, k 1a so cap diém co
khoang cach s, con n 1a s6 di€ém song trung.

Dé ty dong hoa viée tinh hiép phuong sai thuc
nghiém C a (s) theo cac khoang cich s, c6 thé sir
dung nguyen 1y vong tron chuyén dong cé ban kinh
thay dbi.

Sau khi c6 cac gia tri hiép phuong sai thuc
nghiém thay doi theo khoang cg’tch s, can lya chon
ham hi¢p phuong sai ly thuyét va xac dinh cac
tham sd cua ham hiép phuong sai d6. O day st
dung ham hiép phuong sai Markov bac 3 do Jordan
dua ranam1972 [3, 5], ham c6 dang:

s ©)
Cis)=Cpe “|1+———
(5)=G ( L 2sz
Trong d6 L 1a khoang céach lién hé.

Véi ham hi¢p phuong sai trén, ¢6 thé tinh dugc
khodng cach ket thuc S, 1a khodng cach ung véi
gia tri ham hi¢p phuong sai c6 gia tri 0.

S, = L(1++/3) ™)

- Néi suy sb hiéu chinh dé cao Geoid theo
phwong phép Collocation

Sau khi x4c dinh dugc ham hi€p phuong sai, s€



ap dung phuong phap Collocation dé ndi suy s0
hiéu chinh cho d¢ cao Geoid tai mot diém bat ky
(A) trong khu vyce xét theo cong thure:

-1

¢, G, .. C, &N,
c, C, .. C, ON,

oN, =[CAI Ci C/m]' " ’ ’ (8)
Ci Cpn - C,] |ON,

Trong do C 4 (iF1.2..m) 1a hiép phuong sai
gitia dlem can ndi suy véi cac diém di co gia tri.
Dic diém cua phuong phap ndi suy Collocation
theo cong thuc (8) 1a néu ndi suy tré lai cho mot
diém song trung thi s€ nhan dugce gia tri ding bang
gia trj da biét cua diém do.

Theo phuong phap nay ta co the tao mot mo
hinh Geoid chinh xac héa (cai tlen) dang ludi,
trong d6 46 cao Geoid tai cac mit lugi duoc tinh
theo cong thurc:

N =N, +6N, ©)

Véi N 1a do cao Geoid da dugc chinh xac
hoa

N, 1a d cao Geoid clia mét ludi x4c dinh theo
mo hinh tién nghiém

ON, 1a s6 higu chinh tuong tmg, dugc ndi suy
theo cong thuec (8).

3. S li¢u va két qua xir 1y chinh xac héa di
thwong do cao

Trén khu vuc Tay Nguyén va duyén hai Nam
Trung Bo, ching t6i chon 180 diém song tring
GPS-Thity chuén. Cac mbc duge do GPS la cac
mdc do cao nha nudc hang I, 1T va hang III. Khu
vuc ndy c6 pham vi giéi han tir vy do 11°41° dén
15°21°, tir kinh do 107°00° dén 109°25° véi dién
tich khoang 105000km’, ndm trén cac tinh tir phia
nam tinh Quang Nam dén Lam Pdng, Ninh Thuan
va mot phan tinh Binh Phudc. V& nguyén tic c6

thé sir dung tat ca 180 diém song trung dé chinh
xac hoa di thuong d6 cao EGM2008 trén khu vuc
Tay Nguyen va duyén hai Nam Trung B6. Song dé
¢6 s6 lidu kiém tra danh gia hidu qua cua mé hinh
chinh xac hoa, & day chi st dung 163 diém dé
chinh x4c hoa (n=163), 17 diém song tring con lai
duoc sir dung dé kiém tra (hinh I).
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Két qua sau binh sai luoi GPS trung vao cac
mbc do cao s& 1a bang thdng ké céc gia tri sau:

Tén diém; toa d6 va do cao tric dia B,L,H trong
hé WGS-84; do cao thuy chuan (h) trong hé do cao
qudc gia va di thuong d¢ cao (§) dugc khai thac tir
mo hinh EGM2008 (bang 1).

Bang 1. Toa dd va cac loai dé cao clia cac diém song trung (trich doan)

TT_ __ Piém B(°) L) H(m) h(m)  opstc 7(08) Def De2
1 (QK-LT)8 11.69332392 107.7962810 862.805 861.031 1.774 1.156 618 -.200

2 I(LT-DT)5 11.74038617 107.6650531 674.824 674.060 764 23 531 -287

3 I(VL-HT)181 11.74838397 109.0707106 25.893 20.293 5.600 4736 864 046

4 1I(BMT-DT)25 11.76631716 108.3627224 968.001 963.285 4716 3.993 723 -095

5 II(DL-PR)27 11.79213241 108.7631971 129.587 124.997 4590 4.016 574 -244
162 I(DN-BMT)28 15.30794892 107.7300744 552.322 550.686  -7.364  -8.215 851 033
163  1I(BHA-HD)9 15.34179029 108.1767841 90.384 97.620  -7.236  -7.928 692 -126

De(tb)= .818m

De2(min)= -.649m; De2(max)= .368m
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Dya vao 163 diém song trung tién hanh chuin
hoa sb du di thuong d6 cao hdn hop thong qua gia
trj trung binh: AN, = 0,818m . Céc s6 hi¢u chinh
d0 cao Geoid ON tai cac diém song trung dugc
tinh theo cong thic (2). Gia tri 16n nhat 6N, 1a
+0,368m (diém III(MP-QN)3), gia tri nho nht
ON,, la -0,649m (diém III(CH-TAR)8), cac gia
tri nay cling chinh 1a luvgng hi€u chinh cuc tri vao
do cao cia mo hinh Geoid can chinh x4c hoa.

Tu 163 gia triéN kém theo toa dg, theo cong
thirc (4), (5) tinh dugc hi¢p phuong sai va phuong
sai thuc nghiém theo khodng cach S vo&i dung
sai ban kinh 1a 2km, két qua duoc trinh bay trong
bang 2.

Bang 2. Hiép phwong sai thwc nghiém tinh theo 163 diém

TT  Khoang cach S Sbcap diém  Hiép phuong sai (sz)
- (km) (Ks)

0 0 163 380.7383
1 10 27 340.4866
2 20 73 290.0594
3 30 104 188.1903
4 40 127 158.7738
5 50 149 62.3705
6 60 185 81.2509
7 70 203 99.3859
8 80 208 23.9691
9 90 259 -22.5577
10 100 223 -25.9520

Theo m6 hinh ham Markov béc 3 va céc gia tri
hiép phuong sai thuc nghiém, x4c dinh dugc cac
tham sb cua ham hiép phuong sai nhu sau
(bang 3):

Bang 3. Cac tham s6 ham hiép phwong sai Markov bac 3

TT Tham s6 va sai s6 x&p xi ham Gia tri
1 Phuwong sai Cy (sz) 368.0694
2 Khoang cach lién hé L (km) 32.21
3 Khoang cach két thuc S, (km) 88.01
4 Phwong sai xap xi ham mﬁ (cm?) 30.152

Cac két qua trén dugc thyc hién béng chuong
trinh may tinh voi s6 liéu dau vao 1a s6 liéu bang 1.

D6 thi ctia ham hiép phuong sai (Iy thuyét) va
cac gia tri hiép phuong sai thuc nghiém dugc thé
hién trén hinh 2.

Céac tham sc‘)’cﬁa ham hi¢p phuong sai dac
trung cho tinh chat cua s6 du di thuong do cao hon
hop trén vung Tay Nguyén va duyén hai Nam
Trung Bo. Céc tham sb nay s& dugc s dung dé ndi
suy lam tron mé hinh Geoid tién nghiém theo
phuong phéap Collocation.
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Két qua ndi suy cho 5251 diém mit ludi cua
mo6 hinh Geoid cyc bg chinh xdc hoa c6 cic gia tri
0 hiéu chinh dugc thong ké nhu sau :

- S6 hi¢u chinh 16n nhit: +0,475m

- S6 hi¢u chinh nho nhat : -0,717m

DO THI HAM HIEP PHUONG SA| MARKOYW BAC 3
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Hinh 2. Db thi ham hiép phwong sai Markov bac 3

M6 hinh Geoid Tay Nguyén dugc chinh xac
hoa co6 dang luoi véi kich thude 6 ludi la 2,5°%
2,5, (gdbm 5251 diém mit lw6i). M6 hinh 1a 1
tép sO licu dang ASCII, dugc gan tén t&p
la EGMO8C.DAT, c¢6 dung Iluong Kkhoang
190kb. Trén hinh 3 1a so d6 2D ctia m6 hinh Geoid
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Hinh 3. M6 hinh Geoid chinh xac h6a EGM08C



da chinh x4c héa (EGMOSC) v6i khoang cao déu
dudng ding do cao Geoid 1a 0,25m. Tir md hinh
EGMOSC ¢6 thé dé dang khai thac gid tri d cao
Geoid cho 1 diém bat ky nim trong vung trén néu
cho biét toa do tréc dia B,L cua diém do trong h¢
WGS84.

4. Panh gia hiéu qua chinh xac héa
4.1. Ngi suy di thwong do cao tic mé hinh
EGM08C

Dé khai thiac mé hinh Geoid EGMOSC, c6 thé
st dung chuong trinh ndi suy di thuong dd cao
GEOINT.EXE. Di thudng d¢ cao cta diém cin noi
suy s& dugc xac dinh tur cac diém mét luéi lan can
theo thuat toan ndi suy lya chon. Trong chuong
trinh nay su dung mot $6 thudt toan ndi suy
nhu sau:

(i) Noi suy theo cong thirc trung binh trong s
Trong sb ty 1& nghich v6i khoang cach:

Zp,..N
_ =l

N, =L Vv6i trong sO p, =
ki
2P
i=1

Trong d6: n 1a s diém lan can duoc chon dé
ndi suy, D, . 1a khoang céch tir diém can noi suy k
dén diém mat luéi duoge chon i.

(10)

(ii) Noi suy theo mo hinh da thirc bdc nhat
N,=a+bX, +cY, an

Trong d6 XY, l1a toa do cua dlem cin ndi suy
k,ab,cla3 tham so cua da thuc can duoc xac dinh
dua trén cac diém mét ludi gan nhét da Ivra chon.

(iii) Noi suy theo moé hinh da thirc bdac hai
N, =a,+a, X, +a,Y, +a, X +aY’ +a, XY, (12)

Trong d6 X ,Y, l1atoa &6 diém can ndi suy k,
o> ay,0y,05,0d,,ds la 6 tham s0 dugc xac dinh
dua vao cac diém mat ludi lan can da lua chon.

4.2. Danh gida dp chinh xdc ndi suy tir mé hinh da
chinh xdc hoa

Trong phan nay, st dung 3 thuat toan ndi suy
néu trén dé noi suy tré lai d6 cao Geoid N cho
chinh cac diém song trung (163 diém), trén co s&
d6 s€ danh gia duoc do chinh xac ndi suy theo cac
thuat toan theo cong thirc:

ldd ] (13)
n
Trong d6, d 1a hi¢u sO gitra d6 cao Geoid da
biét cua diém song trung va do cao Geoid ndi suy.

m=

Theo cong thirc trén tinh dugc sai $6 ndi suy
nhu sau:

- Thudt toan 1 (trung binh trong sd 1/D):
m, =%0,0213m

- Thuit toan 2 (ndi suy da thic bac 1):
m, =10,0181m

- Thuat toan 3 (ndi suy da thuc bac 2):
m, =%0,0079m

C6 thé nhan thiy ring, phuong phap ndi suy da
thire bac 2 cho sai s6 ndi suy nho nhit (~ 0,8cm).
Phuong phdp trung binh trong sb nghich dao
khoang cach cho sai s6 16n nhét (2cm). Luu y
rang ban kinh (R) chon diém noi suy theo 3 thuat
toan trén c6 khac nhau, trong khoang tir 6 km dén
10km.

4.3. Dinh gia dj chinh xdc do cao GPS dwa vio
17 diém kiém tra

Ciing bang chuong trinh ni suy GEOINT.EXE,
st dung mé hinh Geoid EGMOSC.DAT, tién hanh
ndi suy d6 cao Geoid cho 17 diém kiém tra theo 3
thuat toan da néu trén, két qua duogc trinh bay trong
bang 4.

Tir s6 liéu coa 17 diém néu trong bang 4, tinh
duge 136 hiéu do cao giita cac diém do, sau do so
sanh v6i han sai do thuy chuén hang III, hang IV
va thiy chuén k¥ thuat. Sai sb trung phuong do
cao GPS trén 1km chiéu dai dugc tinh theo cong

thirc sau:
/ P66 |
mkm = i
m

Trong 6 O 1a gia tri sai khac giita hiéu d¢ cao
tinh theo do cao GPS va hiéu do cao thuy chuan da
biét, P=1/ D,, voi D, lakhoang cach gitta hai
diém tinh & do‘n vi km [4]

(14)

C6 thé nhan thiy ring, ca 3 phuong phip noi
suy cho d6 chinh xac xp xi nhau (bang 5). Cac két
quéa déu co thé chip nhan dugc. Theo ca 3 phuong
phap noi suy, di co khoang 80% tuyén do dat do
chinh xéac thity chuan hang III ving nui. Tét ca
(100%) déu dat do chinh xac thiy chuan hang IV
(ving nai), dwong nhién 100% tuyén do ciing dat
d6 chinh xac thiy chudn k¥ thut.
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Bang 4. Gia tri d6 cao Geoid ngi suy tir mé hinh EGM08C

TT Tén diém B (°) L) Thuat toan 1 Thuat todn 2 Thuat toan 3
1 I(BMT-APD)12 12.28926476 107.59477290 -1.118 -1.134 -1.132
2 I(BMT-APD)35 11.70903296 107.13434910 -2.939 -2.937 -2.931
3 I(QK-LT)5 11.77238504 107.80129520 .847 .842 .856
4 II(LS-BN)21 11.96313251 109.09215400 4.384 4.380 4.374
5 1(DX-DL)3 12.17428395 108.21618870 1.913 1.923 1.898
6 1II(KRKM-MDR)10 12.51094993 108.66199910 2.681 2.687 2.694
7 I(BMT-APD)1-2 12.65834953 108.02837420 -.636 -.631 -.631
8 1(BD-BMT)4 12.84721161 107.85542160 -2.200 -2.176 -2.182
9 I(MT-TH)21 13.11975381 108.78537910 .334 .319 .300
10 II(DM-CR)7 13.47953319 108.44712380 -1.797 -1.788 -1.815
11 I(VL-HT)123 13.68377293 109.17705120 -431 -.425 -413
12 1I(DC-NB)4 13.72977410 107.63572260 -5.677 -5.682 -5.687
13 IlI(XH-SL)16 14.18186452 108.56806490 -2.294 -2.290 -2.302
14 1lI(CH-PQ)3 14.51855788 107.73546290 -6.495 -6.499 -6.492
15 II(AL-DT)1 14.61020046 108.89124970 -3.781 -3.759 -3.764
16 III(MR-HT)3 15.06036360 108.29105420 -6.073 -6.051 -6.047
17 1l(HD-BHB)3-1 15.28817088 108.31759460 -7.437 -7.415 -7.411

Bang 5. Téng hop két qua tinh ndi suy theo 3 phwong phap

St dung EGMO08C (chinh xac héa)

TT Yéu tb so sanh EGM2008 nguyén dang
T.Toan 1 T.Toan 2 T.Toan 3
1 Sb tuyén 136 136 136 136
2 Ban kinh chon diém(R) 6km 6km 7km
3 Pat TC ky thuat 127 136 136 136
4 Pat TC hang IV 98 136 136 136
5 Pat TC hang Il 54 110 (81%) 109 (80%) 112 (82%)
6 0.0244 0,0086 0,0089 0,0091

Sai sb m,,, (m/km)

5. Két luan va kién nghi

(1) Quy trinh chinh xac hoéa di thuong do cao
néu trén 1a quy trinh chinh xac hoa trén dién rong
¢6 nhidu diém song tring. Cac diém song trung
phai phan bd trén khu vuc véi mat do dong déu dé
¢ thé xac dinh duogc cac gia tri hi€p phuong sai
thue nghiém theo cac khoang cach tir Okm dén trén
100km.

(ii) Theo két qua danh gia d6 chinh xéac dya vao
17 diém kiém tra doc 1ap cho thay, mo hinh Geoid
chinh x4ac hoa EGMOSC bao dam sir dung cho do
cao GPS vung Tay Nguyén va duyén hai Nam
Trung Bo dat d0 chinh xac twong duong thuy
chuan hang IV ving nai véi do tin cdy 100%.
Trong d6 c6 khoang 80% tuyén dat han sai thuy
chuén hang III. Sai s6 chuyén do cao bing GPS
trén lkm giam tr 0,0244m/km xubng con
0,009m/km (d6 chinh xac tang 63%). Pay chinh la
hi€u qua cua viéc chinh xac héa mé hinh Geoid.

(ii1) Khi néi suy di thuong do cao tr mo hinh
EGMOS8C, nén st dung ban kinh chon cac diém
mét ludi lan can trong khoang tir 6km dén 10km la
hop ly.
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(iv) Nén chon ham Markov bac 3 1am ham hiép
phuong sai va phuong phap Collocation dé xu ly
s6 liéu 1am chinh xac héa mo hinh Geoid.
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SUMMARY

Refinement anomalous elevation EGM2008 base on GPS-levelling data
in local region Tay Nguyen and south central coastal areas

The paper introduces the process of refinement anomalous elevation EGM2008 base on GPS - Leveling data and
Collocation method. Results show that the EGM08C improving Geoid ensure for determining leveling height by GPS on
the Central Highland and Southcentral coastal areas with accuracy level equivalent to IV-grade leveling assigned for
mountainous area and achieved reliability of 100%. About 80% of which approached at lll-grade leveling. Error of
determined leveling height by GPS for over 1km reduces from 0,0244m/km to 0,009m/km (to 37%). Furthermore, the
paper suggests employing the third-order Markov function as covariance, the Collocation method for data employed to
improve Geoid model and to use the radius of the neighboring net points within a range from 6 to 10km.

91



