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Vién Khoa hoc Po dac va Ban db

Tom tét:

Sw phirc tap cua viéc gidi quyét bai toan hiéu chinh céac hé sé khai trién diéu hoa céu
ctia mé hinh trong truong Trai dat EGM duwa trén co sé& div liéu dj thuong trong luc quéc
gia ndm & ché qua trinh hiéu chinh tat cé cac hé sé khai trién diéu hoa céu ctia mé hinh
trong trirong Trai dat EGM duoc I18p lai theo céc vi d6 trac dia lan Iuot ter nhé dén Ién cua
céc dinh ctia cac 6 chuén di thuong trong luc. Diéu nay lam phirc tap héa viéc té chirc tinh
toén céc ham Legendre két hop duwoc chudn héa va lam téng thoi gian tinh toan. Bai béo
khoa hoc nay dé xuét cac bién phap t6 chirc tinh toan hiéu qué dé giai quyét bai toédn néu
trén.

1. Dat van dé

Viéc tinh toan dj thwdng dé cao dwa trén cac div liéu di thwdng trong lwe mat dat dwoc
xac dinh trén 1anh thd quéc gia va di liéu di thwong trong lwe toan ciu dwoc xac dinh tiy
mo hinh trong trwdng Trai dat EGM theo tich phan Stokes luén 1a bai toan nan giai dbi voi
céac qudc gia cé dién tich khéng I&n nhw Viét Nam. Theo tai liéu (Featherstone W.E., Kirby
J.F, Hirt C., Filmer M.S., Claessens S.J., Brown N., Hu G., Johnston (2011)), dé lam diéu
nay, ching ta can cac dir liéu di thuwdng trong lwe mét dat véi ban kinh tir 2°5 dén 5° xung
quanh diém tinh toan di thwong do cao béat ky trén Ianh thd qudc gia. Diéu nay khdng thuc
té khi dat ra van dé thu thap cac dir liéu trong lwc tai cac qubc gia lan can.

Khi tinh dén mét thue té rdng cac dir liéu di thwdng trong lwe clia cac quéc gia va cac
t& chirc qudc té trén pham vi toan cau da dwoc thu thap va dwoc sir dung dé tinh toan cac
hé sbé khai trién diéu hoa cau ctia mé hinh EGM, chung ta chi can st dung cac di liéu di
thwdng trong lwe méi dwoc xac dinh trén 1anh thd quéc gia dé hiéu chinh cac hé sb khai
trién diéu hoa cau ctia mé hinh EGM sao cho phu hop véi trong truwéng Trai dat trén 1anh
thd qudc gia, thém vao dé cac dir liéu di thuweng trong lwe méi nay chwa dwoc cac td chive
quéc té sir dung dé tinh toan cac hé sb khai trién diéu hoa cau cta mé hinh EGM. Viéc
hiéu chinh cac hé sé khai trién diéu hoa ciu ctia mé hinh EGM cho phép sir dung md hinh
EGM dwoc hiéu chinh dé tinh toan moét cach tin cay cac dai lwong vat ly nhw di thuweng d6
cao, gia téc lwc trong trwong, cac thanh phan do léch day doi véi dd chinh xac cao tai moi
diém trén 1anh thd qudc gia. Cach tiép can nay véi muc dich khai thac co sé di liéu (CSDL)
di thworng trong lwe trén 1anh thd Viet Nam da dwoc dé xuét, nghién ctru trong cac tai liéu
(Ha Minh Hoa (2014); Ha Minh Hoa, Nguydn Tuén Anh (2014)).

Trong tai liéu (Ha Minh Hoa (2014)) da luan chirng cho co sé& khoa hoc clia phwong

phap cau phuwong do Colombo O.L. d& xuét vao nam 1981 trong tai liéu (Colombo O.L,
(1981)) dé hiéu chinh cac hé s6 khai trién diéu hoa cau cta md hinh EGM. Trong tai liéu
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(Ha Minh Hoa, Nguyén Tuan Anh (2014)) da cong bb két qua thwc nghiém thuat toan
Colombo O. L. trén khu vwc mién Bac Viét Nam véi 5000 gia tri di thuwdng trong Iwrc.

Trong tai liéu (Nguyén Tuén Anh (2013)) da nghién ctu sw bién thién cha cac gia di
thworng dd cao trén 1anh thé Viét Nam theo bac khai trién cia mé hinh EGM2008 va da xac
dinh dwoc rang di thweng d6 cao dworc tinh toan sé thay dbi khi bac n thay ddi tir 181 dén
2159. Piéu nay cling dé hiéu, b&i vi theo tai liéu (Hirt C., Marti U., Brki B. and Featherstone
W.E. (2010)), cac hé sb khai trién diéu hoa ctia mé hinh EGM2008 & murc gitra 181 - 2159
dwoc xac dinh tlr cac gia tri di thwong trong lwe mét dat trong cac 6 chudn 5 x 5’ trén pham
vi toan ciu. Nhw vay, khi dat ra bai toan hiéu chinh cac hé sé khai trién diéu hoa cau cua
m6 hinh EGM2008 dwa trén cac dir liéu di thuwong trong lwe trén 1anh thd Viét Nam, cac hé
sb khai trién diéu hoa ciu can hiéu chinh cé sb lwong rat Ién (hon 4 triéu hé sb6). Do do,
khi gidi quyét bai toan dwoc dat ra déi véi mé hinh EGM2008, ching ta sé hiéu chinh cac
hé sb khai trién diéu hoa cau tr bac n,, = 181 dén bac na, = 2159.

V&i muc dich tang nhanh thc“yi gian tinh toan khi giai quyét bai toan néu trén, bai bao
khoa hoc nay sé& dé xuat so dd trién khai hiéu qua qua trinh tinh toan theo thuat toan
Colombo O. L.

2. Giai quyét van dé

Chung ta trinh bay lai thuat toan Colombo O.L. dwgc trinh bay trong tai liéu (Ha Minh
Hoa (2014)). Trong CSDL di thwéng trong lwc, cac 6 chuén véi kich thuwéc ABxAL, thwdng
12 3’ x 3’ hodc 5’ x 5, dwgc phan bo voi M 6 chuan theo Vi tuyén va N 6 chuan theo kinh
tuyén. Chung ta sap xép tht tw clia cac 6 chuan di thuwéng trong lwc dwoc dwa vao tinh
toan theo thir tw tdng dan cta vi do trac dja va kinh dd trac dia cla dinh co s& cla mdi 6
chuan. Khi ky hiéu (i,j) 1a s hiéu cta 6 chuan, dinh co s& clia 6 chuan (ij) la dinh c6 dong
thoi vi do trac dia B; va kinh do trac dia Lj khoéng lén hon so véi cac toa do trac dia cia 3
dinh con lai. Khi do, déi vai toan bo CSDL di thwong trong lwe, cac chi s6i=1,2,...N va j
=1,2,...,M. Cac hé sb khai trién diéu hoa cau dwoc hiéu chinh theo cong thire:

(_?n,m = En,m o §C_ gn,m = En,m + ‘S'gn,m’ (1)

nm>
& day C,p. S,m lacac hé sb diéu hoa cau ctia moé hinh EGM, céac sb hiéu chinh duoc

tinh theo cong thirc sau:
Cpm _ i o M ey | | A(m) B(m)| . 2
{dS_ }— K”'Z Iﬂ.m-‘; &g(f.,!]{{_ B(m)}.cos mL; +{A }.sm ij]. (2)

nm i=l (m)
T ong thirc (2) ag (3)
rong con wC K PO | - S
9 cong " 4z.GM.(n-1)
» ' B, (sinB)Ac; ;
Zim =[&] e - 8 (4)
da, Gn

r

B khi 0<n<ny, /3,
‘?n:4ﬂn khi nmax"{?’{ngnmax’ (5)

1 khi n,,, <n
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B, - tham sé Pellinen L.P. dwoc tinh theo coéng thirc Pellinen L.P hodc céng thirc Meisl P.
hoac cong thire Sjoberg L. E. (xem chi tiét trong Ha Minh Hoa (2014)), n,,,x - bac khai trién

cwc dai cia moé hinh EGM (d(“')i voi mé hinh EGM2008 n,,,,, = 2159, dién tich 6 chuan (i,))

duwoec tinh theo cong thirc: Aoy = ALlsin B; —sin(B; + AB)) (6)
cac hé sb )
(sinmAL)/mAL khi m#0,
A(m) =
1 khi m=0,
: (7)
(cosmAL—-1)/mAL khi m=#0,
B(m) =
0 khi m=0,

Trong cac cong thirc (2), (7) ching ta phai tinh cac gia tri cos(m)‘() va sin(mX) v&i bién
X bét ky. Do d6, viéc dau tién la can xay dwng cac cdng thire truy hoi dé tinh toan céac gia
tri nay. Chung ta cé:

cos(m.X) = cos{(m -1)X + X] = cos[(m —l)X]-cos X —sin[(m ~1)- X]-sin X.
Mat khac sin[(m—l)-X]:sin[(m—2)X+X]=sin[(m~2)X]- cosX+cos[(m—2)-X]-sin X,
sin[(m—l)« X]vsinX :sin[(m—Z)X]-siancosX +COS[(m—2)'X]-Sin2 X =
= sin|(m —2)X ]-sin X -cos X +cos|(m—2)- X ]-cos|(m—2)- X ]-cos® X =
= cosX-{sin[(m—2)X]-sinX—cos[(m—2)-X]'cosX}+cos[(m—2)-X]=
=—cos X -cos|(m—1)- X |+ cos|(m —2)- X],
nén cong thirc truy hoi dé tinh toan gia tri cos(mX) c6 dang:
cos(mX) = 2.cos X -cos|(m—1)- X |-cos|(m-2)- x| (8)
Twong tw, chung ta co:
sin(m.X) =sin[(m —1)- X + X |=sin[(m —1)- X]- cos X +cos[(m —1)- X]-sin X.
Mat khac  cosf(m —1)- X|= cos|(m—2)- X + X |= cos[(m —2)- X |- cos X —sin[(m —2)- X ]-sin X,
cos[(m—l)-X]-sinX = cos[(m—2)-)(']-sin )('.c::os)(—sin[(m—2)-)(’]-sir12 X=
=cos|(m—2)- X ]-sin X - cos X —sin[(m—2)- X |+sin|[(m—2)- X ]-cos® X =
= cos X -{cos|(m —2)- X ]-sin X +sin[(m —2)- X ]-cos X }—sin[(m—2)- X ] =
=cos X -sin[(m—1)- X ]-sin[(m —2)- X]
Cudi cung sin(m.X) = 2.cos X -sin|[(m—1)- X |—sin[(m—2)- X] (9)
Chung ta ciing can thiét chi ra rang cac cong thire truy hoi (8), (9) da dwoc Rapp R.H.

st dung trong phdn mém tinh toan dé cao geoid tr md hinh EGM96 duogc 1ap theo ngdn
ng ap trinh Fortran77.

Trong cong thire (2) gia tri  dAg(i, j) = Ag(i, 7)) — Ag s (s J)s (10)
& day Ag(i, j) 1a gia tri trung binh cla di thwong trong luc ctia 6 chuén (i,j) dwoc tinh
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toan tai diém trong tam vé&i vi do trung binh B(, j) va kinh do trung binh L(i,j) ti cac gia
tri di thwong trong Iwe tai 4 dinh cla 6 chuén theo cbéng thre ndi suy song tuyén Jurkin I.G.
- Neyman lu. M. (xem chi tiét trong Ha Minh Hoa (2014)), con gia tri Ag pom (1, J) tai diém
trong tdm dwgc xac dinh tr mdé hinh EGM.

Dé t6 chirc tinh toan hiéu qua cac sb hiéu chinh cla cac hé sbé khai trién diéu hoa ciu
theo cong thirc (2), ching ta biéu dién lai cong thire (2) dwdi dang:

3Cppm - (11)
= ’ = K % f! .H‘-[M),
{&‘ } " . L

nm L
& day vecto H; c6t kich thuwde 2x1 déi véi mdi hang ther i (i = 1,2,...,N) dwoc xac dinh

theo cong thirc: M| [A(m) B(m)] .
H;(m)= ;‘:’dﬁg(:, ;)H_ ” }.cosmf, i+ {A(m)}.sm ml.; ]

(12)

Pé tinh toan tat ca N vecto cot H; theo cong thirc (12), dau tién ching ta xac dinh cac
gia tri 6Ag(i, j) cua tAt ca cac 6 chuan trong CSDL di thwérng trong lwe theo cong thire (10)
va sap xép theo hang dwéi dang ma trén Z kich thwéec N x M nhw sau:

NGy D) g OAG ) pg

Zoyu =| 82 : - (13)

T L T L T T T T

ToNng s6 (N4 +1) cac cép gia tri A(m), B(m) dwoc tinh toan véi chi sé m thay ddi tiv 0
dén n,,,, . D6i v&i méd hinh EGM2008 c6 tat ca 2160 cap gia tri néu trén. Dé tién sir dung
tiép theo, chung ta té chirc file trwc truy (tam ky hiéu Ia file AB) véi sb thi tw clia ban ghi
1.dén (N, +1). Nhw vay, chi s6 m sé& twong (ng v&i ban ghi m+1. Sau khi tinh toan dwoc
cap hé s6 A(m), B(m), lan lwot theo M kinh d6 L4, L,..., Ly, cla cac diém co s tién hanh
tinh cap gia tri cosm.L;, sinm.L; (j = 1,2,...,M) theo cac cong thtrc (8), (9) va tinh tiép hai gia
tri: T(m,j)= A(m).cos mL; + B(m).sin mL; U(m,j)= B(m).cos mL; + A(m).sin mL,.

Hai gia tri trén dwoc Iwu lai trén cung hang j cia ban ghi m+1. Nhw vay trong ban ghi
m+1 sé c6 M hang, moi hang chtra hai gia tri T(m,j) va U(m,j), j = 1,2,... M. V6i cach to
chtre file trye truy AB nhw & trén, khi tinh toan cac s6 hiéu chinh Cp i O, . chung ta
chi viéc goi ban ghi m+1 ra va két hop v&i ma tran Zy,y, (13) dé dang tinh toan vecto cot
H;(m) kich thuwdc 2x1 theo cong thire (12) ddi v&i mbichisdi (i =1,2,...,N).

Trong céac cong thirc (3) va (4), ag = 6378137m la ban kinh ban truc Ién cla ellipsoid
WGS84 qubc té, GM - hdng sb trona trwdng dia tam cha Trai dat dwoc sir dung trong mo

hinh EGM, con trong cdng thirc (4) £; la ban kinh dia tdm cla dinh co s& th i v&i vi do
trac dia B;, thém vao do6

Pi= VXiz"'Yiz_"Zfz?
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& day X; = N.cos Bi.cos L, Y; = N;.cos B;.sin L, Z; = Ni.(1- e2).sin B, ban kinh cong cuia
dwong thdng dirng thir nhét cla diém dinh co sé thi | dwoc xac dinh theo cong thire:

4.

J1-e?.sin? B,
e2 = 0.0066943799013 - tam sai thir nhét cla ellipsoid WGS84 quéc té.

Viéc tinp toan hé sbé Znm theo cac cbng thire (4), (5) twong dbi phire tap. Viéc tinh dién
tich 6 chuén (i,j) theo cong thirc (6) kha don gian khi chi can biét vi dé trac dia B, cua dinh

co s& cla 6 chuén nay. Van dé phirc tap hon 1a xac dinh ham Legendre két hop duoc
chuén hoa P, ,(sin B;).Trong tai liéu (Ha Minh Hoa (2014)) da trinh bay cac cong thirc xac
dinh ham Legendre dwgc chuén hoa P, m(sin B) nhu sau:

Khim=0,n=2,. Nua P, (sinB)=+2n+1P,(sinB),
& day ham Legendre P, (sin B) dwoc xac dinh theo cdng thirc truy hoi:
P,(sinB) = -1 .sin B.P,_,(sin B) —n—_I.PH_z (sin B).
Céc gia tri ban dau duoc st dnung dé tinh toan theo g(“)ng thire truy hodi bao gdm
Fy(sin B)=1, F(sinB)=sinB, Pz(sinB)=%.sinzB—%....
Khim #0, n =2,..., Npay:

N":

P, (sinB)= JZ.(Z.:H]). n-m} p B,
: (n+m)! ™

& day ham Legedre két hop Py, p,(sinB) duoc xac dinh theo cong thirc truy hoi:

P GinB)=22"L snBP_, (inB)-"*""Lp . (sinB) (14)
L n—m ' n—m '
voim<n—2.

Céc gia tri ban dau dwoc s dung dé tinh toan theo cong thirc truy hdi bao gbm
B (sin B) = —cos B, P, (sin B)=3.sin B.cosB, P,,(sinB)= 3.cos? B,
: 3 .3 3 . : oy
Pll(sm B) = E.sm B- E-sm B, ]’3,2 (sin B) =15.cos” B.sin B,
P, ;(sin B)=15.cos” B.

Déi véi ham Legendre Py m(sinB), khi m > n: P, ,(sinB) = 0. Céng thtrc (14) chi cho
phép tinh toan cac ham Legendre khi mfrg; m<n-2._Viduy, khin = 181, chung ta chi c6
thé tinh toan dworc ham Legendre tdi da dén mirc m = 179. Déi véi ham Legendre c6 mirc
m =n - 1, chdng ta xac dinh ham P, ,,_;(sinB) theo cong thtrc:

Py n-1(sinB) = (2n - 1).sin B.Pp,_4 ,.4(SinB). (15)
Déi véi ham Legendre c6 m&rc m = n, chiing ta xac dinh ham Py, n(sinB) theo cong thirc:
Pp.n(sinB) = -(2n - 1).cos B.P,_4 .4(sinB). (16)

Céc cong thire (14), (15), (16) cho phép xac dinh cac ham Legendre dé giai quyét bai
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toan duwogc dat ra trong bai bao khoa hoc nay.

Khi tinh toan cac sb hién chinh nm> Bpm VOi cac chi s6 n, m xac dinh, chung ta
phai xac dinh N gid tri Xnm (i = 1,2,...,,N), thém vao dé, doi v&i moi chi s6 i ching ta lai
phai xac dinh xég dinh ham Le,gendre két hop dLJjo’c chuan hoa P, ,(sinB;) doi vé’i dinh
co s& cua 6 chuan cé vi d6 trac dia B;. Chinh dieu nay doi hdi thoi gian tinh toan rat 1on
khi tinh toan cac sé hiéu chinh 5(7,,,,,,; 53—',,,,,, véi cac chi s6 n, m xac dinh theo cong thirc
(11).

D& tang nhanh thoi gian tinh toan, véi vi do tréc dia B xac dinh, ching ta thay rang dé
xac dinh ham Legendre két hop P, ,,(sin B) ching ta can biét trwdc hai dai lwong P, 4 ,(sin
B) va P, _, (sin B). Gia st chung ta t6 churc file trwe truy (tam ky hiéu 14 file PL) v&i sb thiy
tw cia ban ghi 1 dén (n,,,, +1). Nhw vay, chi s6 m sé& twong &ng v&i ban ghi m+1. Trong
moi ban ghi m+1 ching ta lwu gilr hai gia tri Py _1 m(sin B) va P, _, ,,(sin B) v&i muc dich phuc
vu viéc tinh toan ham Legendre két hop P, m(sin B) theo cac cong thirc (14), (15), (16). Sau
khi da tinh toan dwoc P, ,(sin B), chung ta lai lwu gilr trong ban ghi nay hai gia tri P, ,(sin
B) va P,_; ,(sin B) d& phuc vu viéc tinh toan tiép theo ham P, ,; ,(sin B) va ct tiép tuc nhw
vay. So db tinh toan néu trén chi yéu dwoc ap dung khi ching ta tinh toan déng thai cac
s6 hiéu chinh 8C,, ,,; 88,,, co cing bac n. V&i bac n nhé chi cd mét sé ban ghi (tam goi
la cac ban ghi khdng réng) c6 chira hai gia tri P, ,(sin B) va P, _; ,,(sin B) con cac ban ghi
con lai réng. Khi bac n tdng dan, sb ban ghi khéng réng sé tang dan.

V6&i so dd tinh toan néu trén, ching ta tinh toan cac sb hiéu chinh clta cac hé sb khai
trién diéu hoa cau theo ché do tich Ity. Khi do cong thirc (11) dwoc biéu dién & dang sau:

&:n,m 00 < D —j
ﬁs-‘ B 0.0 +KH‘ZH,M'H1(’”)+Kn-Zn,M'HZ(m)+"'+K"'Z"-’”'H"(m)+

n,m

(17)
toot Ky o H y (m).

Khi d6, v&i mdi vi do trac dia B, clia dinh co sé& (i = 1,2,...,N), ching ta tinh toan duwoc
thanh phan twong (ng K,,.f,i,,,,.H,-(m) trong cong thtre (17). Sau khi tinh toan hiéu chinh
tat ca cac hé so khai trién diéu hoa cau véi n thay doi twv n,,;, dén n,,,, va m thay doi twr
0 dén n dbi véi méi vi do tréc dia B;, chung ta té chirc lai file trwc truy PL cho vi dd trac
dia B, cla dinh co sé tiép theo. Twong tw, sau khi tinh toan hiéu chinh tat ca cac hé sb6
khai trién diéu hoa cau voi bac n thay doi tww ny,;, dén ny,,, va mirc m thay dbi ttr 0 dén n
ddi voi méi vi do trac dia B4, chung ta tb chirc lai file trwc truy PL cho vi d6 trac dia B,
cta dinh co s& tiép theo va cir tiép tuc nhw vay cho dén vi do tréc dia By

Débi v&i CSDL di thuweng trong lwe 1én, ching ta phai chia CSDL nay thanh cac phan khu
nhd, thém vao dé6 mdi phan khu nhé dwoc sir dung dé tinh toan cé N 6 chuan doc theo
kinh tuyén va M 6 chuan doc theo vi tuyén. Cach chia CSDL dj thuwéng trong lwe thanh cac
phan khu 1am gidm nhe viéc t6 chirc tinh toan trong phan mém duoc xay dwng dé hiéu
chinh cac hé sé diéu hoa cau ctia mé hinh EGM dwa trén cac dir liéu di thwong trong luc
quéc gia.

D& don gian cho viéc trién khai tinh toan cac s6 hiéu chinh  6C, ,,: &5, theo cong
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thirc (17) d6i véi mé hinh EGM2008, dau tién ching ta tao ra file tuan tw (tam goi la file
DCS) ¢6 cau truc nhw sau:

181 0 0.0 0.0
181 1 0.0 0.0

2159 2159 0.0 0.0

Trong céu tric trén, cot 1 chiva chi s n, cot 2 chira chi sb m, ¢t 3 chiva gia tri 8C,, , va
cot 4 chwa gia tri 6C,,,, . Sau khi tinh toan xong dbi v&i vi do tréc dia B4 cla dinh co s&
d4u tién clha cac 6 chuan trong CSDL di thuo’no trona luc qubc gia cling véi viéc tinh toan
tich 10y v&i cac thanh phan hiéu chinh K,.7, an H,(m) theo cong thire (17), chung ta lai
chuyén file DCS vé ban ghi dau (rewind) va tién hanh tinh toan di véi vi do tréc dia B, cla

dinh co s& th&r hai va qua trinh t|nh toan dwoc lap lai cho dén khi tinh toan xong déi voi vi
do trac dia B cla dinh co s& cubi cung. Sau dé tién hanh hiéu chinh cac hé sé diéu hoa

cau C,, mo S,, m cla mo hinh EGM theo cong thire (1) .
3. Két luan

Viéc phan tich thuat toan ctia Colombo O. L. cho thdy da hinh thanh hai nhém di liéu.
Nhom thir nhét bao gdm céc thanh phan thay dbi theo mirc m va cac kinh do trac dia L,
L,,...,Ly cta cac dinh co s& cua cac 6 chuén di thwong trong lwe. Cac thanh phan cla
nhom nay duwoc td chire tinh toan trwdc cung v&i ma tran cac hiéu di thwong trong Iwe mat
d4t va toan ciu. Nhom the hai chd yéu la cac ham Legendre dwoc chudn hoa. Viéc xtr ly
tinh todn doi voi cac thanh phan clia nhém thr hai doi héi thoi gian tinh toan rat 16n do aé
hiéu chinh cac hé sé khai trién diéu hoa C,, s S,,_, m VOi bac n va hang m xac dinh, chung
ta phai tinh toan N 1an cac ham Legendre dwoc chuan hoéa lan lwot theo N vi d6 tréc dia
B4, By,...,By clia céac dinh co s& cla céac 6 chuan dj thwong trong luc.

V&i muc dich gidm th‘(‘)’i gign tinh ‘toén déi v&i cac thénh’ phan thudc nh()m,thu’ hai, bai
bao khoa hoc nay da dé xuat so dé tinh toan, theo do dbi véi mdi vi dd trac dia B; (i=
1,2,...,N) chang ta tién hanh hiéu chinh dong thoi tat ca cac hé sb khai trién dié'u hoa Vo
bac n thay doi tir n,,;, dén np,, va mre m thay doi tr 0 dén n. Khi do, cac hé so diéu hoa
cau dwoc tinh toan trong ché dd tich IGy. Bang cach nhw vay, ching ta cé thé don gidn hoa
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viéc tinh toan cac ham Legendre theo cdng thirc truy hdi khi st dung file truc truy dé lwu
gjl"f cac ham Legendre g’é du"qc tinh toan & cac buc’rg trwée. Qué trinh hiéu chinh dong thé’yi
tat ca cac hé so khai trién diéu hoa véi bac n thay doi tw n,,,;, dén n,,,, va mirc m thay doi
tlr 0 dén n theo ché dd tich Ity dwoc thwe hién N Ian lan lwot vai tieng vi d6 tréc dia B; (i=
1,2,...N).O
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Summary

Effective Realization of task of correction for spherical harmonical coefficients of
the Earth Gravitational Model by algorithm of Colombo O.L.

Assoc. Prof. Dr. Sc. Ha Minh Hoa
MSc. Nguyen Tuan Anh
Vietnam Institute of Geodesy and Cartography

A complexity of solving a task of correction of the spherical harmonical coefficients of the
Earth Gravitational Model EGM based on the state gravity anomaly database consists in
that a process of the correction of the spherical harmonical coefficients of the Earth
Gravitational Model EGM will be iterated by sequential change of the geodetic latitudes of
points of grids of the the state gravity anomaly database from small value to biger. This
problem complicates computational organization of normalized Legendre functions and
increases computational time. This scientific article proposes means of effective computa-
tional organization for solving abovementioned task.OQ
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