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Abstract

Image retrieval has become a huge part of computer vision and data mining. Although commercial image retrieval systems
such as Google show great performances, the improvement on the performances are constantly on demand because of the
rapid growth of data on web space. To satisfy the demand, many re-ranking methods, which enhance the performances by
reordering retrieved results with independent algorithms, has been proposed. Conventional re-ranking algorithms are based
on the assumption that visual patterns are not used on initial image retrieval stage. However, image search engines in pres-
ent have begun to use the visual and the assumption is required to be reconsidered. Also, though it is possible to suspect
that integration of multiple retrieval systems can improve the overall performance, the research on the topic has not been
done sufficiently. In this paper, we made the condition that other manner than cooperation cannot improve the ranking result.
We evaluate the algorithm on toy model and show that propose module can improve the retrieval results.
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Table 1. The notation in this paper

Sys; | Image retrieval system 1

Sys, | Image retrieval system 2

o The set of features that are observed by
3rd party on re-ranking step
B8 The set of features that are used on

Sys; and not observed by third party

v The set of features that are used on Sys,

and not observed by third party
Rank, | Initial rank list from Sys;

Rank, | Initial rank list from Sys,

Rank Re-ranked Result
Image
feature B¢
feature a'
Initial Image Retrieval Re-ranking
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Fig. 1. Models of feature usage that are assumed in
re-ranking algorithms: (a) conventional re-ranking
algorithms are based on the assumption that visual
features, which are used on re-ranking stage, are
not used on initial retrieval stage; (b) proposed
re-ranking algorithm is based on the assumption
that the feature used on re-ranking stage are
already used on initial retrieval stage.
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Table 3. Six algorithms modeled to observe performance change by using complementary information

Re-ranking | Complementary | Information used Marker on graph
) . . Method to measure relevance to query .
Subject Information on re-ranking (line)
Third person unused o Eigenvector of S, Blue circle (dashed)
Sys, unused a,B Euclidean distance from ground truth mean | Red triangle(dashed)
. . Green inverted
S
Sy unused oy Euclidean distance from ground truth mean triangle (dashed)
Third person used a,Rank,, Rank, Eigenvector of 5 5- Blue cross (solid)
Sys, used a,B,Rank, Eigenvector of Saﬂ,y Red square (solid)
Sys, used 7, Rank, Eigenvector of S 5 Green diamond (solid)
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