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Sanny: Scalable Approximate Nearest Neighbors Search System Using

Partial Nearest Neighbors Sets

YUSUKE MIYAKE!'® RYOSUKE MATSUMOTO!:P)

Abstract: Building a recommendation system has become a big concern to solve the information overload
problem of the electronic commerce sites. Implementing a feature selection system based on machine learn-
ing requires approximation of the nearest neighbor search for maintaining the availability and speed while
allowing to reducing the accuracy and complexity since the feature sets consist of large and high dimensional
vectors. In this report, we propose Sanny, a search engine by approximation of nearest neighbors and using
the partial neighbor set. Sanny aggregates the neighbors of the low dimensional vectors using the property
that the neighbors of high dimensional vectors obtained from the neural network overlap with the neighbors
of partial vectors. Sanny searches the candidates generated by the aggregation, which results in reducing
the total time of searching. We evaluate performance and accuracy comparison of Sanny with the existing
methods.
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Fig. 1 Process flow of Sanny.
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Table 1 Precision by proposed method.
F—Xtw b W1 a2 #Wa3 HWad4 RBEFE
Inception-v3 0.57 0.37 0.50 0.65 0.97
Word2vec 0.67 0.68 0.68 0.69 0.97
Fashion-MNIST 0.10 0.23 0.31 0.16 0.63
—RRELEL 0.05 0.05 0.05 0.05 0.18
B A 0.05 0.04 0.04 0.04 0.17

Precision-Number of neighborhoods tradeoff - (2048dim)
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Fig. 2 Precision-Number of neighborhoods tradeoff.
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Precision-Number of neighborhoods tradeoff - (200dim)
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Fig. 3 Precision-Number of neighborhoods tradeoff.
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*4

https://github.com/spotify /annoy

*5  https://github.com/yahoojapan/NGT

*6 https://github.com/ekzhu/lsh

*7 https://github.com/erikbern/ann-benchmarks
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Table 2 Parameters of nearest neighbors search.
FiE NT AR il
Annoy Tree 100~400
SearchK 100~400000
NGT Edge 0~80
LSH Hash table size | 20
Hash value size | 20
Slot size 5.0
Sanny-Annoy Split 8
Top 20~100
Tree 100~400
SearchK 100~400000
Sanny-NGT Split 8
Top 20~100
Edge 0~80
Sanny-LSH Split 8
Top 20~100
Hash table size | 20
Hash value size | 20
Slot size 5.0

Precision-Query per second(1/s) tradeoff
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Fig. 4 Precision-Query per second tradeoff.
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