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This paper proposes a method for reconstructing the positions, strength, and number of

point sources in a three-dimensional (3-D) Poisson field from its boundary data. Through

spherical harmonic expansion of the potential, algebraic relations between projected po-

sitions of the sources onto the xy-plane or the Riemann sphere are derived. For both

cases, our algorithm estimates the number of sources N from the leading principal minors

of a Hankel matrix composed of harmonic coefficients, and the N projected positions by

solutions of the N-th degree equation. Projection onto the zy-plane is more appropriate

for the case where the sources are scattered in a region, whereas projection onto the Rie-

mann sphere is more appropriate for the case where the sources are concentrated around

the surface of the region.
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plex plane. N = 3 at S51(0.25,0.15,0.75), 52(—0.2,0.3,0.3),
S3(—0.25,—-0.15,0.55). ¢1 = 0.5,q2 = —0.3, g5 = —0.2.
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Fig. 3 When the true sources (e) are relatively con-
centrated around the north pole N(0,0,1), the Rie-
mann sphere projection method estimates the sources
more accurately (o) than the zy-plane projection method
(x). N = 3 at S51(0.1,0.1,0.9), S2(—0.05,0.1,0.925),
S3(—0.05,—-0.1,0.875). The source strength is the same as
in Fig.2.



