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Approximate k Nearest Neighbor Search with Linear
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Abstract: Approximate k nearest neighbor search problem in high dimensional Euclidean spaces is a classical problem in
computational geometry, image similarity search, video, and so on. In this problem, we are given a point set P of size nin the space
Rand a parameter k, the goal is to preprocess P. So that given a query point qud we can return fairly fast k points in which the

points are good approximations of the k nearest neighbors to Q in P. In this paper, an algorithm for searching k nearest neighbor is
presented for high dimensional data. In this method, first, data with high-dimensional are embedded in hamming space, then with a
linear combination of random vectors and embedded data in hamming space, hash tables are formed. We conduct extensive experiments
for this algorithm on big dataset of handwriting English single-digit images. This algorithm led good results for sparse matrices.
Experimental results show that the proposed algorithm has the better accuracy comparing to the new methods.

Keywords: Approximate k nearest neighbor search, high dimensional, linear combination, embedding, curse dimensional, locality
sensitive hashing (LSH).
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Algorithm 2: Linear Combination Approximate k
Nearest Neighbor (LCAKNN)

I npUt: (Vl L "anumisample )

Let s = ? be the dimension of the target space

Let r = ? be the number of repetitions

Forl = Ytor
Let R,,...,

R, be random vectors such that

Fori = 1to num_sample
Let V' =(RY,,RY,,...RJ; )
If V' is a bucket and contains at most 3k vectors
then
Add v, to V]
If V" does not exists then
Create V;'and add V, to V;’
Output: Put each sample in its bucket.
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Algorithm 3: Query for LCAKNN (Q e R? k)

Input: Query (Q)
Let Z be initialized to an empty set

Let I,..., |, be the random vector sets that each set has s

random vectors
For I=1to r

Let Q be the embeded of Q
Let Q" be the inner product of Q' and I,
If bucket Q" exists then

Add vectors of bucket Q" to set Z

Z= {WI,..., ‘Z\} = {Vp'--xvnum_sample}
For i=1to |Z|

Let a =|Q-W|, =L (QW,)
Sort Wi, Wy, based on a8y

Output the first k vectors from the sorted list.
Output: the first k vectors from the sorted list.
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