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The Problem: To perform retrieval of images. We will use the captions of the images that appear in news
articles. Given a news story that appears in a news article, our goal is to select an appropriate image for
that article. The problem is to select the most important features (or words) from the news story that will
help us select the correct image.

Motivation: In recent years, with the continuing increase in available storage space, image repositories
have grown to such sizes that it is becoming ever more difficult to keep track of this large amount of data.
These images are usually ”unlabeled.” If these images were categorized and ”labeled,” it would allow for the
simple retrieval of a specific image upon request. It is important therefore, to find methods which enable us
to automatically categorize and label these images. Say for example, we were requesting an image (photo)
of the president of the U.S.A. from a large database of images. If all the images had already been placed
into categories and labeled, then it would be trivial to just return all the images which fall into the category
of U.S. President. The motivation for this work is the fact that several learning-machine algorithms have
already been developed. Our goal is to combine several such algorithms and to use boosting techniques to
improve our results.

Previous Work: As stated in [7], Image Retrieval has been a very active research area since the 1970’s.
Image Retrieval has been studied from two different angles: text-based and visual-based. The fields of text
mining, boosting and combination of learning machines are of particular interest to us. Text mining describes
the technique of extracting useful data from relatively unstructured collections of text. Boosting is a general
method which attempts to ”boost” the accuracy of any given learning algorithm. (Schapire [8]) . Schapire[9]
came up with the first provable polynomial-time boosting algorit hm in 1989. Algorithms have also been
developed that make decisions by combining the predictions of several prediction strategies, called experts.
[1] Some algorithms also use the added feature of allo wing experts to abstain from making a prediction. Such
experts are called specialists, because we think of them as making their prediction only when the instance to
be predicted falls within their area of expertise [4]. Multi-label text classification methods have been studied
and analyzed by McCallum [6] and by Imai et al. [5]. Huang et al. [4] state that not much work has been
done on automatic im age classification, and propose a method for hierarchical classification of images via
supervised learning.

Approach: Currently our work focuses on the news story text and the captions of images. We have
accumulated a database of 25 000 news articles that have appeared on online news sources. Each news
article is accompanied with one or two images. Each image has a caption of approximately 50 words. The
main difficulty we face is the large number of classes which will exist in this multi-class classification. Even
by clustering the images based on text similarity, the number of distinct classes will still be large. To avoid
a large number of classes, we performed a binary classification for each word appearing in a news story. A
word falls into the ”yes” class if it appears in both the news story and the accompanying image caption.
Otherwise, it falls into the ”no” class. A feature vector was calculated for each word. We currently used
10 features for each word, including ”part of speech”, ”TFIDF score”, ”Infogain”, and position of word
in story. A description of TFIDF and Infogain can be found in [2]. The results were encouraging. Using
boosting algorithms, we managed to create a model that on the average gave approximately 80% accuracy
on predicting if a word in a news story should be classified as ”yes” or ”no”. This model can now be used
to extract important words from news stories in order to make the original classification task more feasible.
The confusion matrix below shows some of the results.

Difficulty: The main difficulty is the large number of classes that exist. In order to make the problem less
difficult we are currently performing binary classification on the words of the news story. This has proven
very effective.

Impact: The direct impact is that it will be possible to select images for news articles with minimum human
intervention. Also, with the approach we are taking, we will be able to select important features (words) from
news stories. These features will can also be used for summarization purposes and for document retrieval
systems.
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Results:

Confusion Matrix:

Predicted Class
No Yes

Actual 
Class

No 120618 32040

Yes 4771 8764

Correctly Classified Instances: 129382 (77.9 %)
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