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Today's science instrunments can coll ect huge ambunts of inmage data,
maki ng traditional human-based conprehensive analysis an infeasible
endeavor . Qur long-termgoal is to develop a domain-independent system
capabl e of small-scale object recognition in |arge image databases for
science analysis. W view this effort as a step towards a new generation
of analysis tools where users specify what to search for sinply by
providing the systemw th training exanples, and letting the system
automatically learn what to do. The system would then automatically
search all images and produce a catal og of objects of interest for

anal ysis purposes. Two applications at JrL will be covered. The first
targets automating the catal oging of sky objects in digitized sky survey
consi sting of three terabytes of image data and containing on the order
of three billion sky objects. The Sky image (’cataloging and Analysis
Tool (SKI CAT) devel oped at JPL, achieves a sky object classification
accuracy of about 94% allowing accurate scientific analysis and theory
verification/refutati on. The learning algorithnms played an integral and
enabling role by automating the classification and catal ogi ng of
hundreds of mllions of objects, the majority of -which heing too faint
for visual recognition by astrononers, and by recognizing objects that
are at | east one isophotal magnitude fainter than any objects catal oged
in | arge—scal e photographic surveys to date. The second part of the
talk will cover JARtool (JPL Adaptive Recognition Tool) targeting the
detection and catal oging of over an estimated 1 million small vol canoes
visible in the Magellan SAR dat abase of over 30,000 inmages of Venus.

The techni ques described are applicable to a wide range of domains since
the problem of visual pattern recognition appears in many domains,

i ncl udi ng nedical and biol ogical imging, industrial. product inspection, i
surveillance,as well as astronony\\and pl anetary science.
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NOTES :

SKI CAT work is in collaboration with N Weir and S. Djorgovski of the
Cal tech Astronomy Dept

JARtool work is in collaboration with Padhraic Smyth of JPL
M Burl & 1?. Perona of Caltech E.E. Dept ., and J. Aubele & L. Crumpler
of Brown University Ceol ogi cal Sciences Dept.

The work described in this paper/presentation was carried out in part by the Jet

Propul sion Laboratory, California Institute of Technol ogy, under a contract wth
the National Aeronautics and Space Adm ni stration.



