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Trainable nearest neighbor search exploiting query bias

Ryohei KAGAWA™ Toshikazu WADA'

Abstract: Nearest neighbor search is widely used in many applications, such as, similar image search, BoF vector construction,
keypoint matching between two images, and so on. Nearest neighbor search problem includes three major sub-problems, 1-nearest
neighbor search, k- nearest neighbor search, and radius search. Also, the problem can be classified into two problems depending
on their accuracy, approximate and accurate search problems. The algorithms can be classified depending on the data structures
used for indexing; table, tree, forest, and graph. These well organized classification and criteria imply that this research field is
well matured. In this report, however, we further propose a new problem in this field for accelerating the search speed exploiting
the query vector distribution. We call this "training problem of nearest neighbor search". This problem is to accelerate the nearest
neighbor search by providing query vector distribution. One solution for solving problem is to run both accurate nearest neighbor
search and trainable approximate search. That is, if their answers don’t coincide, the approximate search algorithm learns the
correct answer by accurate search algorithm. By iterating this process, the approximate search gradually approaches to the accurate
search while keeping the speed. This report examines one example of this framework based on k-d tree algorithm and confirmed
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the effectiveness.
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