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Abstract  This paper presents an accelerated Nearest Neighbor(NN) classifier for binary images generated
by color target detection. This method finds the NN prototype to an input image from many prototypes and
classifies the input to the prototype class. For this purpose, we employ an extended quad tree representation of a
binary image, in which the density values are embedded into the grey nodes. In the coarse-to-fine comparison
between two trees, we can calculate the upper and lower bounds of the distance between them. By using these
boundaries, we can reduce the NN candidates to the input similarly with the branch-and-bound and/or A*
algorithms. At a coarse level, the number of NN candidates is big, but the computational cost of each comparison
is low. As well, each comparison at a fine level is computationally expensive, but the number of candidates is
small. This balancing mechanism accelerates the NN classification. Next, we propose a further acceleration
method of NN classification by clustering the prototypes, which suppresses the speed down caused by prototype
population increasing.
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