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Semantic hashing



Document retrieval • Word-count vector • If we computes document similarity directly in the word-count space, which can be slow for large vocabularies.



Document Retrieval • • • •



N= size of the document corpus V= latent variable size LSA: O(Vlog(N)) with kdtree Semantic Hashing : is not dependent on the size of the document corpus. And linear of the size of the short list that it will produce.



Deep auto-encoder



Word count vector



First layer RBM • ‘‘Constrained Poisson Model” that is used for modeling word-count vectors.



The constrained Poisson model



is the bias of the conditional Poisson model for word i, and bj is the bias of feature j.



RBM



Unrolling Word count vector



Word count vector



Fine Tuning • Conjugate gradient for fine-tuning. • Reconstructing the code words. • Replacing the stochastic binary values of hidden units with probability. • Code layer close to binary . • Deterministic noise to force fine tuning to find the binary codes in top layer.



Activities of 128 bit code



• After fine tuning the array codes are threshold to get binary values.



Training • Pretraining: Mini-baches with 100 cases. • Greedy pretrained with 50 epochs. • The weights were initialized with small random values sampled from a zero-mean normal distribution with variance 0.01. • For fine-tuning : conjugate gradients. • After fine-tuning, the codes were thresholded to produce binary code vectors.



Hashing • Hashing : a shortlist of similar documents in a time that is independent of the size of the document collection and linear.



Semantic Hashing Gaurman et al
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Hamming distance • Very little memory is needed for codes. • Fast to find the hamming distance between binary codes.



Experimental Results



• Using a 2000 word counts vector. • Two text datasets: 20-newsgroups and Reuters corpus Volume I (RCV1-v2). • 2000-500-500 (128 ,30 )



Class structure of documents • Semantic hashing with 128 bit code:



20 Newsgroups



• 3.6 ms to search through 1 million documents using 128-bit codes. • The same search takes 72 ms for 128-dimensional LSA



Reuters RCV2



Image retrieval Torralba et al



• nearest neighbors from a database of 12,900,000 images



Thank you
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