Accepted Manuscript

Spatial Pyramid Deep Hashing for Large-Scale Image Retrieval

Wanqing Zhao, Hangzai Luo, Jinye Peng, Jianping Fan

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0925-2312(17)30516-7
10.1016/j.neucom.2017.03.021
NEUCOM 18242

Neurocomputing

31 May 2016
19 January 2017
5 March 2017

NEUROCOMPUTING

e s i

ORIGINAL SOFTWARE
PUBLICATIONS

Please cite this article as: Wanqing Zhao, Hangzai Luo, Jinye Peng, Jianping Fan, Spa-
tial Pyramid Deep Hashing for Large-Scale Image Retrieval, Neurocomputing (2017), doi:
10.1016/j.neucom.2017.03.021

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.neucom.2017.03.021
http://dx.doi.org/10.1016/j.neucom.2017.03.021

Spatial Pyramid Deep Hashing for Large-Scale Image
Retrieval

Wangqing Zhao?, Hangzai Luo®*, Jinye Peng?®, Jianping Fan®

@School of information and technology, Northwestern University, Shaanzi 710127, China
b Department of Computer Science, UNC-Charlotte, NC28223, USA

Abstract

Effective feature representations and similarity measurements are crucial for
large-scale image retrieval, and conventional methods often learn hash func-
tions from a predefined hand-crafted feature-$pace. Meanwhile, the spatial
structure in raw images always lost in most previous methods. Encouraged by
the recent advances in convolutional neural networks(CNNs), a novel Spatial
Pyramid Deep Hashing(SPDH) algorithm is«developed for the task of fast im-
age retrieval. In our SPDH algorithmy the, CNN with a spatial pyramid pool-
ing and a locally-connected layer with binary activation functions is utilized
to build the end-to-end relation between the raw image data and the binary
hashing codes for fast indexing. Different from the fully-connected layer, the
locally-connected layer can, consider each local spatial bin as an independent
unit and only connect/the local bin to preserve the spatial pyramid structure
for hash codes. The'learning of both the hash function and the feature repre-
sentations are jointly optimized via backward propagation with classification
or similarity 16ss funetion on the large-scale labeled dataset such as Ima-
geNet. Moreover, a spatial pyramid binary pattern matching algorithm is
developed to*achieve partial local similar matching among the images. Our
experimental results have shown that our SPDH method can outperform
several state-of-the-art hashing algorithms on the CIFAR-10, SIVAL and the
Oxford"buildings datasets.
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