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Figure 1: Given an image collection, our system extracts patterns of discrim-
inative mid level features and uses the connection between them to enable
structure specific browsing.

As the amount of visual data increases, so does the need for summa-
rization tools that can be used to explore large image collections and to
quickly get familiar with their content. In this paper, we propose dataset
fingerprints, a new and powerful method based on data mining that extracts
meaningful patterns from a set of images. The discovered patterns are com-
positions of discriminative mid-level features that co-occur in several im-
ages. The main contributions of our work are:

• a fully unsupervised visual pattern discovery method,

• discovered patterns cover large parts of the images,often correspond-
ing to full objects or meaningful parts,

• different patterns are connected based on co-occurrence, allowing a
user to “browse” the images from one pattern to the next.

The traditional way of browsing such image datasets is based on manual
labels (e.g. the “explore” button on the COCO web-page [3] and the “exam-
ple images” in VOC [2]). In this paper we propose a novel way of sum-
marizing and browsing an image collection, based on data mining. There
are sets of images that see the same underlying structures, visual patterns
and constellations. We express the problem of finding these structures as
an unsupervised data mining problem: our image collection is the database,
the images are the transactions and mid-level features are the items. We
then look for patterns, i.e. combinations of mid-level features that appear in
several images.
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We start our dataset summarization by extracting random patches simi-
lar to [1, 4]. This set is used as seeds for the mid-level clusters. If a cluster is
activated for a given image, then we add that item i to the transaction t of that
image. We repeat this procedure over all images to create the set of trans-
actions T . Afterwards, we use LCM [5] closed itemset mining algorithm to
find an initial set of closed patterns (tiles).

This is an extended abstract. The full paper is available at the Computer Vision Foundation
webpage.
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Our objective is to find the set of tiles that together cover the entire
dataset with minimum redundancy. Ideally, we would like to cover the entire
dataset with a few non-overlapping tiles. To do this we need to make sure
that any of two tiles that are selected should not have common transactions
or they should not have common items.

In conclusion, we propose dataset fingerprints, a new way of exploring
image collections, based on interesting patterns discovered therein. The pat-
terns can be linked together in a graph-structure, allowing a user to browse
the images and gradually explore the archive.
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