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Motivace

* modelovani gravitacniho pole:
* Integralni transformace
» predpoklad: globalni pokryti daty

* omezeni dostupnosti dat: 71 % povrchu Zemé je
voda

e ->nutnost déleni vypoctu na blizké a vzdalené zény



Motivace

* modelovani gravitacniho pole:
* Integralni transformace
* predpoklad: globalni pokryti

* omezeni dostupnosti da
voda

e ->nutnost déleni vypodi

matika™"

Earth-Science Reviews 164 (2017) 208-231

journal homepage: www.elsevier.com/locate/earscirev

Contents lists available at ScienceDirect

Earth-Science Reviews

Invited review

Integral formulas for transformation of potential field parameters @Cmssmrk

in geosciences

Pavel Novak*, Michal Sprlak, Robert Tenzer, Martin Pitofiak

NTIS - New Technologies for the Information Society, Faculty of Applied Sciences, University of West Bohemia, Technickd 8, Plzeii 306 14, Czech Republic

ARTICLE INFO

Article history:

Received 20 July 2016

Received in revised form 21 October 2016
Accepted 21 October 2016

Available online 27 October 2016

Keywords:
Boundary-value problem
Continuation

Curvature

Gravitational field
Gradient

Kernel function

Integral equation
Potential field
Transform

ABSTRACT

In this article boundary-value problems of potential theory, that are required for transforming and continu-
ing selected parameters of a potential field, are discussed. By the potential field parameters we understand
the potential and its gradients (potential gradients) up to the third order. In particular, integral equations
defined for a spherical boundary transforming potential gradients of different orders and continuing poten-
tial gradients of the same order through the 3-D space are reviewed and classified. This mathematical
apparatus can be used for any harmonic potential, such as electric, magnetic or gravitational, under the
assumption of its conservativeness, i.e., neglecting possible temporal variations. Integral transforms are dis-
cussed in context of geoscience applications, namely in terms of the Earth’s gravitational field; however, the
article can serve as a general reference for integral transforms of potential field parameters in any scientific
or engineering area where potential fields are used.

© 2016 Elsevier B.V. All rights reserved.
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Motivace

» Efekt vzdalenych zén -> studovan pro Stokesiv, Poissonllv a HotinGv integral
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Teorie — rozklad integralu




Teorie — rozklad integralu

T (r,Q) = g/T(R,Q’)H(t,u) dz

* rozklad globalni integrace

T(r,Q) = E/T(R,Q’)H(t,u) dQ’+4§
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Teorie — rozklad integralu

T (r,Q) = g/T(R,Q’)H(t,u) dz

* rozklad globalni integrace

R R
T(r,Q) = ZE/T(R,Q’)H(t,u) an'+
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Teorie — rozklad integralu

T (r,Q) = g/T(R,Q’)H(t,u) dz

o
8

* rozklad globalni integrace

T(r,Q):gr/T(R,Q’)H(t,u) dn'+£ / T (R, ) H (1, )
Q{) @ q
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Teorie — rozklad integralu

T(fr,Q):?/T(R,Q’)’H(t,u) dz

T
Q

* rozklad globalni integrace

o

T(T,Q):E/T(R,Q')H(t,u)dnurg / T (R.Q)H (tu)
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* vzdalena zona Ize popsat pomoci chybového jadra Q'—Qy
0 ug < u <1 = 2n+1
AH(t, u, ug) = ’ 0="= t,ug) Pn.o(u
(£, u, uo) {H(t, u), —1<u<ug nZ:O @n(t,to) Fno(u)
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Teorie — chybové jadro

R R <
T(r,Q) = —/T(R,Q’)?—L(t,u) 42 + 3" Qu (t,uo) To (R, )
4 2 —
oA =
* rozklad do radu Legendrovych polynom{

e 2 pripady:
* A) pouze izotropni zavislost
* B) také azimutdlni zavislost

AHf’kﬁi’A{iipw\(t, u,ug, a,a’) = — n [(cos a cos 3@’ — sin a sin 3a’) AH?Z] 13} (¢, u, up)
+ (cos acos 3a’ + sin asin 3a’) AHFE"-’{S} (t, u, up)

+ (cos 3arcos 3a’ + sin 3asin 3a) AH LT3 t,u, ug
(%]

+ (cos 3a cos 3a’ — sin 3a sin 3a’) AHEQ]"U—’{B} (t,u,up)|,
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Implementace — Poissonuv integral

* graf pribéhu P do stupné n, graf odpovidajicich Q

* na povrchu sféry
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Implementace — vyssi derivace
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Implementace — pomeér vzdalené zdny
e uréeni poméru vzdalené zény vici celkovému signalu
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Zaver — budouci vyvo;j?

studium vlastnosti koeficient( Q

vyvoj SW knihovny -> vefejné zpristupnéni |z :

dalsi informace o projektu
* 3 cldnky v pripravé

pro aktualni stav informaci
* sledujte ResearchGate

FZ Editor - /Volumes/Samsung USB/Skripty_Matlab/cptcmap-pkg-master/cptcmap/Quuu30n.m

+§O NI3_Tzzzm | NI3_Tzz_2.m | NI3_Tzzzzm | NI3_Tzzz_2.m | P3Ouuups.m | Quuu30On.m
1 function c=Quuu3@n(t,psi,lmax,nmax)
2 % spectral form of truncation error coefficient Q_{[3],n}*{u,0}
3
4 y = cosd(psi);
5 Rnk = rnk33(1max,y);
6 dlpn = dpn(lmax,y);
7 d2pn = ddpn(lmax,y);
8 d3pn = dddpn(lmax,y);
9 pl3mat = pl3b(lmax,y);
10 c = zeros(lmax,1);
=t';
12| d=e;
13% for i = 3:lmax
14 [ for j = 3:nmax
15 d = d + ((2xj+1) /((3+3)*(§+2) % (J+1)kjk (F=1) % (3=2) ) )kt~ (j+4) ...
16 *( (54xy*xpl3mat(i-2,:)+27%(1-y"2)xd1lpn(i+1,4)+(1-y~2)"~3%d3pn(i+1,4))*d2pn(j+1,4)...
17 +(18%(39+5x%y)x(pl3mat(i-2,:)/(1-y~2) ) -9k(8+5%ik(i+1))xpl3mat(i-2,:)...
18 +216xyxd1pn(i+1,4)+(1-y~2)~2%(i-2)*(i+3)*d2pn(i+1,4))*dlpn(j+1,4)...
19 +(36%y* (40+9*y)*(p13mat(i-2,:)/(1-y*2)"2) -18*yx* (3xik(i+1)+(i-2)*(i+3))*(p3mat(i-2,:)/(1-y*2))...
20 +18%( (19%y~2+15) / (1-y~2) )*d1lpn(i+1,4)...
21 +( k(2% (1-1) % (i+2)—ik(1i+1))+(1-y~2)*(i-2)*(i-1)*(i+2)*(i+3))*d1lpn(i+1,4))*p3mat(j-2,:)...
22 +(1-2)%(i-1)*ix(i+1)*(i+2)*(i+3)*Rnk(i+1,j+1));
23 end
24 c(i+1,1) = d/((i-2)"2%(i-1)"2%i"2%(i+1)"2%(i+2)"2%(i+3)"2); d = 0;
25 - end
26 - end
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