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Theoccultationgeometryundersphericasymmetryassumptiodeadsoftento modelsdescrib-
ing by Abel integral equation.Analyzing generalpropertiesof the Abel transform,this work
derivespracticalrulesfor discretizationandfor solution of the inverseproblems,containing
Abel-typeintegral equations.Two applicationsin remotesensingare consideredthe vertical
inversionin absorptve stellar occultationmeasurementand the reconstructiorof air density
from refractve anglemeasurementsn the caseof continuousfunctions,it is shavn thatthe
verticalinversionproblemis ill posed:smallerrorsin measurementsiay causeerrorsof arbi-
trary sizein retrieved quantities Therefractvity reconstructiorproblemis well posed:a noise
in measurements smoothedn theinversion.

In reality of finite numberof measurementsheinverseproblemsanbe madeeven-determined
by discretizationThe difficultiesin discretizationof the Abel-typeintegralsarethe weaksin-
gularity atthelowerlimit andtheupperlimit initialization. Possiblesolutionsto theseproblems
arediscusseaswell asdifferentdiscretizatiorschemes.

The amplificationof erroris usedasa criterion of ill- or well-posednessf the problems.To-
getherwith theaveragingkernel,it alsocharacterizeguality of thediscretizatiorschemeskor
verticalinversionthe standardnion peelingprocedureandthe onion peelingwith polynomial
profile modelhave almostthe samequality: improvedaccurag for polynomialschemdeadsto
degradedresolution.

For refractvity inversion,the dicretizedinverseAbel transformis comparedwith the matrix
inversion,formulatedin two differentways.lt is shavn thatthe applicationof discretizedAbel
inversetransformgivesthe bestapproximatiorof the solution.

Necessityof regularizationfor the considerednverseproblemss alsodiscussed.



