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 Motivacia

 Difuzna filtracia na uzavretych plochach _
(napr. na guli, elipsoide alebo na zemskom povrchu)

» Testovaci priklad
« Filtrovanie priamych merani druzicovej misie GOCE

~« Filtrovanie dynamickej topografie oceanov




WoHAbI:

* mnozstvo druzicovych misii monitorujucich nasu planetu
- = merania su ovplyvhené Sumom

Dovody: - prechod signalu atmosférou (troposférou a ionosférou)
- nepresnost’ polohy a orientacie druZicovej misie
- chyby samotného meracieho zariadenia

-

IEZOVENIBI ERETIEXY EHOICASOVENAHGIE

CHAMP (2000-2010) GRACE  (2002-now) GOCE (2009-2013)

DrtZicoyz) 2l zirlz — ez ekl iy 9egzi0Y

» Seasat (1978), Geosat (1985), TOPEX-Poseidon (1992-2006)
« ERS-2, Jason-1, ENVISAT, Jason-2, ...
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Pasadena, California

Vplyyv filtracie dat na interpretaciu vysledkov

The Oceans' Role in Climate
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extends aczan topography
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Measuring Ocean Surface pimprladpcasdere

Topography From Space W g of Caths
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» filtrovanie Sumu v datach sa da realizovat’ aj pomocou riesenia tzv.
rovnice vedenia tepla
—> ¢asto sa pouziva v spracovani obrazu (image processing)

Rovnica vedenia tepla na ploche

AS - the Lapace-Beltrami operator (druhé derivacie)

= ~Agu(x,t)=0

U(X,t) — skaldrna funkcia dana na ploche

* vstupne zasumené data ako_pociatocna podmienka: u(X,O) =Uu, (X)




K

IESENIEISYSIETUNIEaIIIYCHNOVIIG:

* Jinearna difuzia = rieSenia rovnice vedenia tepla
| (zhladzuje aj ddélezité prvky)

 nelinearna difuzia = rieSenia modifikovanej rovnice vedenia tepla
(umoznuje zachovavat’ délezité prvky)
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PoVvounaNuncKia

' s 40% additive noise
at 10% of nodes
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DryZicovz rlslz GOCE

Gravity Fizld and Stady-Sitata Oca:2m Circulation Exolorar

lon thrusters

‘ Xenon tank Star sensor Nitrogen Power

Magneto- Gravity GPS receiver Control unit
torquers gradiometer

lon thruster
control unit

Vypustenie druzice Koniec misie
(17 marec 2009) (11 november 2013)
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[GPU]
lSOO
400

—200

ﬁ-ZDD

-400

‘ 600

——-800

Nodes 5760 002
Mean -0.004 m2s-2
Max 0.268 m?s2
MIN -0.231 m?s2

St. Dev. 0.069 m?s-?
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Stredna
hladina- mora




DynaricKzl 1000 rzrlz 0c2zroY

“geodeticky pristup’

SDTO = SHM - geoid

SDTO - stredna dynamicka topografia oceanov
SHM - stredna hladina mori



Satsllits aftimairy + GOCE i Aftar fiftarine




)

ozl
ol
ovy
AL

2 [0zl 7

29l

IGE

O

I




| 25 jisraiions



90— o

vy ; - . : 0T Y L v .
> )/Moag...l/-‘M“ ——— ‘ ' ’ - IR Ll i P e

,y
- i =

,ap

eo

&g,j?‘ =

s T At
—

.......... £l 3 7 4 Zhdel
(58377
poséss 3 Y
N it tnrat  + ¥
P

1o CEP P 25 ftaraiions o A

—0.5




S

tjor

2

fter

25




eastward_velocity (eastward_velocity) - Unit: m s-1
-02 -0.1 0 0.1 0.2

_ - .




eastward_velocity (eastward_velocity) - Unit: m s-1
-0.2 -0.1 0 0.1 0.2

. _ -
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sea_water_speed (sea_water_speed) - Unit:m s-1
0 0.1 02 0.3 0.4 0.5




Vd'aka za pozornost’




