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Abstract

With the rapid advancement of digital cameras and the Internet, a large collection of digital images
can be easily created, shared and distributed, using not only computers, but also numerous other portable
digital devices. As digital images have become fully ubiquitous in our lives, searching for the relevant image
objects has thus become an important activity. It is desirable to be able to find a solution to searching for
images effectively and efficiently. However, many raw images are constantly uploaded without meaningful
text labeling or few words based on the interesting of the owner, which is not always reliable and
informative. The Internet image search engines based on keywords retrieval, such as Google, Yahoo and
MSN, tend to return a large number of images which the engines consider to be relevant, and such pool of
results generally is very large and may be regarded as effectively inexhaustible. While the images are
presented as relevant, it is normally true that many of them are actually irrelevant, and that the distribution
of relevant images over the returned results is non-uniform. Therefore, to predict the distribution of relevant
images for the Internet image search engines has become a critical and urgent issue.

The prediction of the relevance for individual images is generally difficult since it only takes on
binary values and therefore tends to oscillate randomly between relevance and irrelevance with
insignificantly noticeable trends. Increasing the range of possible values is necessary to enhance the
prediction ability and it is advantageous to accumulate the aggregate relevance for larger groups of images
in a sequential manner. Here, we present a partition approach to the number of relevant images. This will

involve appropriately grouping the random binary sequence into non-overlapping groups and converting it



into a form which makes them more amenable for prediction.

Here, we present a Regression model and Markov Chain model for predicting Image Search Engines
(ISEs) behaviour. The framework of our approach is initially to design a set of benchmark queries, and then
the distribution formula or Markov Chain model will be able to fit the experimental observations by using
appropriate parameters and so providing a mathematical description of an empirical process. These two
models are particularly effective for the prediction of relevant images for image search engines. The
experimental results show that they are able to give good and robust predictions of search engine
performance. In addition, the results of this research can have a direct bearing on search engine design to
provide informative guidance to users on the retrieval of relevant images, and allows the users to optimize
their strategy in the recovery and discovery of images.

After developing the Regression model and Markov Chain model, the estimation of recall becomes
easier. In addition, an approach called tagged relevant images, which mainly adopts hypergeometric
distribution theory, is developed to estimate recall. The experimental results show that the result is slightly
inferior to that of the corresponding estimation methods to create a regression model and Markov Chain

model.
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