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1. Vector gravimetry

2. Gravity gradiometry

3. Air borne

4. Spectral Combination

5. Least-squares modification
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. Kernel

. Semi-stochastic

. Spectral form

. Wiener filter

. Disturbing potential

. Local north-oriented frame
. Laplace

. Spherical harmonics

0O ~NO Ol WN B

o

N S g Syl ol i slecd i
IV 059l JssS sl g ol laass Y-
[YO] adloe g [YF] Lwlyls YY] ,eelS VY] Lot
I (oo 45955 s sl el Coibga (s1aisS 4,
oolaiwl 5 o)lgale gl )l jo uil)S laws pgd 4l e
555 el gy Sy 5 IVVT 0T = 009331 2,5
oS all Sl ol W sl e s lelaes

lp by osliie () 4w [VA] )0 5 S0
S g3l slmodls | (IS Glase (oo (e
S5l gy Ll sl 7 yke slojlgale oail )8
O30S Sgamme b (g9 ol by [YA] loeal 1) Lyl
S = eV
Jo 5o oSl o o1l sladiys T b UK
S g lo gl esliial b T 5 58l g s altene
JssS gum b, wl)f 6):‘91‘9‘; sools glas
slaools gl JIEGl o 040,51 Cawdds alins S
6 rogsl,S L alitn SalS (gl (v IS
9yl Cewoan @lie oyl ol gg050 ol L2 )T
3 ey S e amlons gl JISST S
o=l o0 S e 5 (54lo 5 (o S5 sesls
el 3ol 5 e 5 el o] gy 4 Lo S

5 o

il Glwgs sl oo bl 5735515 wiz o dle
.\Jé)fu;o G).uu.’ 9 43‘)‘ lg.)é C.‘a.w).)

S0 R S5 (650 slade Al Y
o=l 3l (S Sl (i S5 650 lade alis
i ol joccnl (K509 550 polae Pluw
Ol Jl e pe it poolie abiwgar 2l Sy (8L
JLso wil Golo WY adoles )0 a5 5 o
il Ol am gt 5l G ol 0 05 5 e
D9 et Gy 5l Cesligo o] dslne 0ozl
a3l slacyz Ly 55 s e oszle
Glo i P S5 jo &S cl Logar oul jo 0as
5 e Jlods oo 4y s (3l Xy 950 090 oo oolaiu]


http://dx.doi.org/10.29252/jgit.1.2.33
http://jgit.kntu.ac.ir/article-1-62-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/jgit.1.2.33]

|60 6955 S jlupn -Y-Y

alal) Lod (1) 5 (1) (@dhY) L) obe 5o
b i o el aslee b milss lhls (WY
355 Slojlwpa salsi 4 a5 b oy oo ol o
(3 y5] sy LT ] dlms (gl S b
Golo (V) g () alaly sl (slanad (rix (Jg
Sl ol (gt pSlee Jloel L ecins
s 0l (plpbi 395000 o 3 6955 bl
Dg— Jm (650 g, A )= e ST
LS 5o celie slalinl 1oz 69,5 sloslapen
oo o=l jo A ol e Jleday gl slalae
J= o Ll S S e (SSz g w05 o0 (B2
Ol 5 3= (P S (5 e Al
o Olyee LVIP) )lsp plose (S5 j9boas 090 oo
Wl oo anlsl 13 a5 (5956 4y (5,10 (59,5 slajlupa
ols b yiws

(G-F) aba,

0 n 3 . .
V(P) = Z Z va]mXﬂ]m (P)

n=0m=-n j=1
S9-S5 sloylopo Xim (P) alyl, cpl o a8
s Ll ol o VD g ess 5l s s
|) Lgd._.aLxS ML?' O—i‘ ‘6)“5)—5 65)5 k5[.(:3)'L.A:f‘,.zza

:[\']&)lo

(0=¢) ahyl )

X0 (Q)[Xi (Q)] d2=

Q

[ NI T 8,8,

955 sojlups blisw zgose 4S5 5bas
iy Shae > T Sy S Ly mb B s s

1. Vector spherical harmonics
2. Kronecker’s delta
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1. Dawnward continuation

2. lll-posed

3. Discretization error

4. TSVD (Truncated Singular VValue Decomposition)
5. Dawnward continuation

6. Addition theorem of spherical harmonics
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1. Spectral downward continuation
2. Global average
3. Biasedness
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Spectral Combination in Vector Gravimetric Boundary
Value Problems

Eshagh M.*

Associate Prof., Division of Geodesy and Geoinformatics, Royal Institute of Technology (KTH), Stockholm, Sweden

Abstract

If there are more than a unique type of boundary value problem, so there may not be just one solution for
problem. The vector gravimetric boundary value problem is one of the types of such problems which
include two integral solutions. In this paper, this problem is solved in spectral domain, and then the
solutions will be converted to integrals in spatial domain. The kernels of these integrals are divergent but
by using spectral combination they become convergent and even they will have the downward
continuation property. To do so, different stochastic estimators for recovering the disturbing potential at
sea level are presented, and for each one of them the spectral coefficients are derived. Numerical
computations show that the convergent kernels have the property of modifying the integral formulas in
addition to the downward continuation and Wiener filtering, so that the kernels are well-behaved and
reduce the contributions of far-zone data easily. The method presented in this paper can be applied for

combination of satellite or air-borne vector gravimetric data.

Keywords: Spherical harmonics, Vector field, Orthogonality property, Convergence, Biased and unbiased

estimators.
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