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ABSTRACT. Constra ined linear inversion technique is shown to yield accurate and numerically stable
so lution subject to proper choice of constraint. Some selection rules for determining the suitable constraint
parametersare discussed in light of the numerical experiment

I. Introduction

where T(A, x) is the atmospheric transmittance at
level x. The above integral equation is a non-linear one
as the Planck function varies also with wavelength. An
approximate linear form of the Eqn. ( I) can be obtain­
ed by replacing the actual Planck functions by those
corresponding to a fixed reference wave length i: through
a least square fit : :

Inference of atmospheric temperature structure is
now rout inely done by means of satellite-borne radio­
meters and the advantages and limitations of such a
procedure have been discussed widely in the literature.
The basic theory of remote sensing of temperature
(King 1956, Kaplan 1959) involves measurement of
atmospheric radiances in some selected channels of
small frequency width. The 15 I' m absorption band of
the CO, is found to be most suitable for this purpose as
CO, has a'constant mixing ratio in the atmosphere, atlea­
st in the meteorologically important part of It, and inter­
ference from other atmospheric constituent is minimum.
Change of atmospheric transmission from centre to the
wing of the band introduces a measure in term of the
layer of atmosphere from which the maximum amount of
radiation emerges in a particular channel. Expressed
mathematically, the measured radiance, I(A) in a
particular channel of central wave length A is related to
the Planck function B( A. x) of the level x in the form

(4)g = A I

where the kernel function K (A, x) is' the vertical
variation of the transmittance function. Out of the many
methods available in the literature for solving a set of
Fredholm's equation of first kind the simplest one is
the direct inversion method in which the above set
of equations is approximated by a matrix eqation :
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where g and I are column matrices with number of
elements same as the number of channels in the radio­
meter and A is a square matrix formed out of the
kernel function, Determination of values of the Planck
function and hence mean temperature s of different
atmospheric layers now involves simply the inversion of
the matrix A. In practice, such a procedure leads to a
physically unacceptable solution with large oscillations
yielding even negative values for Planck function. Such
oscillations persist even when a better approximation of
the integral in Eqn, (3) is made by introducing a larger
number of quadrature points and least square solution
is obtained by solving the equation

Arg = A T AI (5)

where aA , bA are the relevant coefficients. In terms
of the modified Planck function and radiance values,
Eqn. (I) takes the linear form :
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I (A) = f 3 T(A, x) B(A , x ) c1x
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where, A is a rectangular matrix with more columns
(2) than rows and A T is the transpose of A.
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