
1. Goal: 
The project is going to build an on-line image search system for demo in Grand Challenge 
of ACM MM 2009 conference. The most important characteristic of this image search sys-
tem is image search result clustering.

2. Approach:

We propose a three-stage process for image search result clustering.
• Traditional text-based image retrieval and improving research result with re-ranking para-

digm
• Canonical image selection from re-ranked search result as cluster center of image cluster-

ing
• Grouping images to canonical images and constructing final image clusters based on im-

age linking graph
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ABSTRACT

Image search clustering is one important technology to achieve
this goal and attracts interests from researchers and compa-
nies recently. In this work, we propose an image search clus-
tering approach which selects canonical images from image
search results and constructs image clusters in real-time on
an image linked sub-graph. With the help of efficient cluster-
ing computing technology, we are able to build huge graph
offline in very little amount of time compared to previous ap-
proaches. We demonstrate the results of the canonical image
selection method proposed by us and preliminary outcomes
of large-scale image graph construction in this proposal.

Categories and Subject Descriptors: H.3.5 [Informa-
tion Storage and Retrieval]: On-line Information Services -
Web-based services

General Terms: Algorithms, Experimentation

Keywords: Image search clustering, canonical images, graph
construction

1. PROBLEM AND MOTIVATION

Recently, online photo-sharing websites such as Flickr and
personal photo album services drastically increase the num-
ber of images on the Internet. Although there are existing
image search engines coming from big brands such as Google
and Yahoo!, the difficulty that searchers to find wanted im-
ages on Internet is not relieved. Due to the limitation of
current image search systems, image searchers are usually
hard to get satisfying search results from these image search
engines. The search results of current image search engines
are usually represented as lists of images ranked with the
degree of similarity to user queries. Because searchers may
only focus on top results in such ranked lists and ignore the
images ranked in the end of lists. This approach is not able
to present overall view of image search results to searchers.
Further, since the image search results are diverse in visual
appearence and semantic meanings, only simply ranking im-
ages can not better serve searchers for this diversification.
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Figure 1:
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Figure 2: The canonical images selected by three
different algorithms for two queries: Golden Gate
Bridge (1st row) and Starbucks (2nd row). It can
be seen that cannoG proposed by us selects more
representative images for Golden Gate Bridge than
other two algorithms. For the query Starbucks , the
canonical images chosen by cannoG are better than
ImageRank and competes with the results of Affinity
Propagation.

In recent years, some works of image search result clustering
have been proposed by researchers as the possible solution
of this problem. Some works [?, ?] are proposed to lever-
age text description of images to cluster images as semantic
clusters. This approach ignores visual similarities of images
in constructing image clusters. The works also do not con-
sider the generation of canonical images to represent these
image clusters. The work from van Leuken et al. [?] pro-
pose clustering algorithms to diversify image search results.
Although the algorithms in their work find canonical images
as cluster centers, their work does not address the efficiency
issue when constructing image graph online if applying the
algorithms practically.

2. DESCRIPTION OF PROPOSEDWORK

Figure 1. The system architecture of proposed image search clustering.
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3. System components:

No. Component Description & details

1 Image dataset and features Flickr550 dataset

Textual features

• Title

• Tag

• Description

• Comment

Visual features

• GCM

• Gabor

• Visual Word

2 Text-based image retrieval Supported by MySQL data-
base storing text description 
of images

On-line searching image da-
tabase for text query from 
searcher

The component for 
Flickr550 dataset is ready

3 Search result re-ranking Implementation of ordinal 
reranking algorithm

On-line re-ranking text-
based search result

4 Canonical image selection Implementation of canonG 
algorithm

On-line selecting canonical 
images from re-ranked 
search result

Off-line pre-computed items:

• Frequency histogram (FH)

• Coverage vector (CV)
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No. Component Description & details

5 Graph-based image grouping Nearest-neighbor assign-
ment of cluster

On-line grouping images in 
search result to canonical 
images to form image clus-
ters

Offline pre-computed items:

• Image graph computation 
powered by Hadoop tech-
nology

6 Image search result interface It could be:

• Animated search result 
visualization

• Static web interface

On-line representing image 
search result to searcher

4. Action items:

Task Detailed items

Project preparation Stakeholder assignment

Sketching schedule

Data preparation Image database

Image feature

FH and CV for 3.4

Image linking graph data

System specification System architecture

Data schema

Component APIs

System interfaces
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