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Abstract This paper presents a method for detecting and tracking unknown number of targets in
image sequences based on EM algorithm. EM algorithm can fit mixture of distributions to observed
data. Applying this algorithm to the foreground pixels obtained by background subtraction, we can
estimate the assumed number of object positions, and shape parameters. Also, we can estimate the
number of objects based on MDL criterion, where the valid number of objects provides the minimum
DL. A simple combination of EM algorithm and MDL criterion, however, will produce incorrect object
number. This is because the constraint on shape and size of each object is too loose and EM algorithm
may estimate inconsistent fittings. We propose a robust method for counting the number of objects by
introducing a constraint between the object position and shape parameters, i.e., covariance matrix. This
constraint can be represented by a hyper plane in 5-D space spanned by positions (x,y) and covariance
parameters(c2, 04y, 05). By confining the distribution parameters on this plane in EM algorithm, we
can robustly estimate the number of objects.
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