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A M SA Featurebased M ultiple Targets A ssociation A lgorithm

in Ren ote Sensing Im ages

LEILn» CAIHongping TANG Tao SU Yi
(School of Electionic Science and Engineering National Univ  of Defense Technology  Hunan Changsha 410073, China)

Abstract  Target identification fusion based on multi-source remote sensing inages can make full use of the redundancy
and canplementary infomation fran all sensors acquiring more accurate result of target recognition One of the pre-
condition of identification fusion is target association which is to detem ine if the mfomation fran two ormore inages are
related to the same target and should be fused together Due to different perfomance of sensor and diverse target
distribution the extracted nfomation of targets generally has sane uncertanty which results in the difficulty in judging
whether the nfomation fran two mages is originated fran the same taiget Therefore how to utilize the infomation of
remote sensing images to distinguish multi-target association has becane an urgen problem:

There are wo kinds of methods conceming target association when using image data; one is Kalnan filtering based
data association and tracking which utilizes accumulated kinematic mfomation of multi-frame mages to estinate and
track Typicalmethods are Nearest Neighbor (NN ), Joint Probabilistic Data Association ( JPDA ), Multiple Hypothesis
Tracking (MHT) and so on These methods need dense sanpling of observed data and the targetmotion model should be
sinple The other one uses inage match n canputer vision for reference Typicalmethods are cross correlation matching
feature matching and so on These methods usually work on condition that only single target is concemed

For remote sensing inages there are wo problans when associating multiple targets n them: Firstly it is incapable
to acquire a series of multi-temporal reamote sensing mages on the same region at present so the kinematic state of a target
cannot be estinated accurately with low temporal resolution data and the classical Kalnan filtering association algorithms
are nomore applicable W e must seek for other tine-independent infomation as the associating measurement which can
be image mvariant feature Secondly there are two uncertainties lying in mage feature extraction of a taiget One
uncertainty lies in detem ining invariant features due to various inage distortions such as motation scaling and so on The
other lies in establishing feature correspondences between any two consecutive images So it is difficult to discrin nate the
ambiguity of multiple targets’ correspondences when using inage matchingbased association method

In oder to solve above problans a novel multiple targets association method based on mage invariant feature
maiching and A ssociation CostMatrix (ACM ) global optin ization is proposed At first the Multiscale Autoconvolution
(MSA) transfom of a target is canputed based on affine invariant theory and is used as association measurement which
can overcane the negative influence of changes in target's pose aging viewpoint and so on Secondly the association
costmatrix is constiucted based on the dissinilarities of MSA feature matching of any two target pairs fran two mages
respectively  representing the correspondence illegibility of wo targets Fiallg theminimal energy of ACM is found using
sinulated annealing (SA) algoritm. and the global optinal association result is achieved

Fran the sinulation experinents sane conclusions can be drawn as follws (1) Using inage invariant features to
perfom farget association is a validate way overcan ing the bottleneck that the time-dependent kinematic feature cannot be
estinated fram sparse remote sensing image series (2) Canpared with the NN local algoritm: the optinization of
association costmalrix is a global optinal algorithm and has excellent perfornance in dense largets circumstance (3) The
approxinate algoritms such as SA can greatly mprove the search of optinal association cost matrix and then make
canplex association method practicable

Key words ramote sensing inage faiget associations multi-scale autoconvolution: association costmatrix



