Author’s Accepted Manuscript

EUROCOMPUTING

Annotation-Retrieval Reinforcement by Visual
Cognition Modeling on Manifold

Zeng Zhiqiang, Shi Hua, Wu Yun, Quan Zou

NEUROCOMPUTING
LETTERS

www.elsevier.comlocate/neucom

PIIL: S0925-2312(16)30653-1
DOI: http://dx.doi.org/10.1016/j.neucom.2015.07.162
Reference: NEUCOM17265

To appear in:  Neurocomputing

Received date: 2 April 2015
Revised date: 28 June 2015
Accepted date: 1 July 2015

Cite this article as: Zeng Zhigiang, Shi Hua, Wu Yun and Quan Zou, Annotation-
Retrieval Reinforcement by Visual Cognition Modeling on Manifold
Neurocomputing, http://dx.doi.org/10.1016/j.neucom.2015.07.162

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


http://www.elsevier.com/locate/neucom
http://dx.doi.org/10.1016/j.neucom.2015.07.162
http://dx.doi.org/10.1016/j.neucom.2015.07.162

Annotation-Retrieval Reinforcement by Visual
Cognition Modeling on Manifold

Zeng Zhigiang®*, Shi Hua®, Wu Yun®, Quan Zou®P

¢College of Computer and Information Engineering, Xiamen University of Technology,
Xiamen 361024, China
bSchool of Computer Science and Technology, Tianjin University, Tianjin, China

Abstract

While content-based image annotation and retrieval have been active research
topics over the past decade, their correlation is not well exploited until recently.
We argue that offline annotation and online retrieval models should be regarded
as a unified long-term learner to reinforce each other. Based on this viewpoint,
this paper presents an annotation-retrieval reinforcement framework, in which a
dual-structured learning model is presented: The keyword-image association is
learned by semantic manifold modeling while the semantic correlation between
keywords is learned by Image-Word Net modeling. In keyword-image associa-
tion modeling level, to effectively model keyword-image manifold, we present a
manifold co-training algorithm to address the sample insufficiency problem. In
manifold-based image annotation, we view annotation process as semantic fea-
ture reduction in keyword space, based on which a Biased Fisher Discriminant
Analysis (BFDA) algorithm is presented for Eigen feature (keyword) selection.
In semantic correlation modeling level, a novel Image-Word Net is learned from
annotation training set and users’ retrieval log for 1.irrelevant annotated key-
word pruning; 2.semantic-level retrieval enhancement. In retrieval, our frame-
work can effectively reveal user target by improving traditional content-based
relevance feedback to linguistic-level interaction using annotation information,

based on which BFDA is adopted for keyword selection. Finally, user interac-
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