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Abstract  Locality Sensitive Hashing (LLSH) has been widely used in high-dimensional data and
large-scale datasets for nearest neighbor queries, but LSH is mostly applied for data with a single
data type, so this paper attempts to adapt LSH to binary hybrid data, such as data with image
and text, data with location and text, etc. On the one hand, an effective index is difficult to be
built on binary hybrid data, which are normally high-dimensional data consisting of different
data structures. On the other hand, for different data types, distance functions are different. Such
as Euclidean distance function for numeric data, Jaccard distance function for character data,
etc. , soflexible similarity queries are difficult to efficiently processed on binary hybrid data,
which should consider similarity of two data types simultaneously. To this end, this paper proposes
a generalized LSH based method for similarity queries on binary hybrid data. The method
effectively manages data consisting of two different data types, and processes nearest neighbor
queries by considering similarity of both data types. The method mainly has three features: Firstly,

an LSH based hybrid hash value, which conserves similarity among data objects, is constructed
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for each data object, and then a hash index is built on hybrid hash values for processing nearest
neighbor queries efficiently. Specifically, one single type hash value for each data type is generated
by the corresponding LSH function, and then the hybrid hash value is built by concatenating two
hash values of single data type. Intuitively similar objects have close hybrid hash values, so that
it is with high probability that similar objects are stored in close hash buckets and can be found
with few disk I/O in processing nearest neighbor queries. The lengths of the two hash values are
judiciously chosen to make nearest neighbor query correct and effective. Secondly, the method
overcomes the limit of traditional LSH based methods which have fixed sensitive query ranges,
and effectively deals with the variable query ranges of similarity queries. The sensitive radius of
LLSH is fixed while the range of queries may vary from user to user and query to query. For
instance, if the sensitive range of LSH is 300 m, the LSH can only process queries with query
ranges as 300 m, however similarity queries of users may differ from one another in terms of both
data types. In such a case, our method can process the queries with larger ranges such as 350m,
400m or 500 m. Finally, the method does not require global index information, then guarantee
scalability in a distributed environment. Our algorithms depend on little global information, so
they are easier to be maintained on a share nothing architecture. In addition, similar objects are
prone to be in a bucket which is stored in one compute node, the communication cost of queries
can be significantly reduced. Theoretical analysis shows the accuracy and effectiveness of the method

and algorithms. Furthermore, distributed system optimization and extensive experiments on real
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data and synthetic data validate scalability and efficiency of the method.
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