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Multi-Modal Web Search Query Refinement Based on Semi-Supervised Learning

JIANG Yuan LI Ming ZHOU Zhi-Hua

(National Key Laboratory for Novel Software Technology, Nanjing University . Nanjing 210093)

Abstract Web search systems usually improve search performance by interacting with users to
refine queries. In addition to text information, usually a large amount of information of other mo-
dalities, such as image, audio and video, exist in Web pages. Few previous researches on Web
query refinement, however, try to exploit the multi-modal information. This paper proposes a
multi-modal Web search query refinement method M? S* QR based on semi-supervised learning,
which transforms Web search query refinement into a machine learning problem. First, based on
the information given by Web pages judged by users, classifiers are trained for different modali-
ties, respectively. Then, Web pages that have not been judged by users are used to help improve
the performance of the classifiers. Finally the classifiers of different modalities are combined to

use. Experiments validate the effectiveness of the proposed method.

Keywords machine learning; semi-supervised learning; multi-modal information; Web search;

query refinement
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Background

Web search systems usually improve search performance
by interacting with users to refine queries. In addition to text
information, usually a large amount of information of other
modalities. such as image, audio and video, exist in Web pa-
ges. How to use such multi-modal information to help impro-
ving the search performance has drawn much attention of
many researchers. Previous studies include combining fea-
tures of different modality for final use, fusing decision from

multiple modalities. exploiting the correlation between multi-
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modal information for better performance, etc. These meth-
ods have been applied to many real-world applications such as
video retrieval, events detection, speaker identification, etc.
However. few previous studies attempt to exploit the multi-
modal information to help refining the Web search queries.
Thus, this paper proposes a multi-modal Web search query
refinement method M*S* QR based on semi-supervised learn-
ing, which transforms Web search query refinement into a

machine learning problem.



