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Abstract

Due to the advances of semiconductor technology, mobile devices have become indispensible in daily life of
people. Different electronics products, such as cellular phones, digital cameras, automatic navigation systems, and
portable computers, have been gradually integrated to a single system with versatile functionalities. In the near
future, a product might consist of different kinds of capabilities, including the arrangement of telephone directories,
the correspondence of electronic mails, and the storage of images and photos. People can use this kind of product
to take and store pictures, and to search for related images. Since the cost of memory components, such as flash
memory, has become lower and lower, the storage of image database on a mobile device has grown larger and
larger. Therefore, it becomes an urgent task for technology companies to develop systems which help customers

retrieve and analyze a large number of photos on their products.

The purpose of this work is to provide a solution for photo retrieval in mobile devices. Since it might be troublesome
for people to manually annotate the photos they take, it is necessary to establish a system which can automatically
analyze the content of photos. The technique to retrieve images based on their content is called Content Based

Image Retrieval (CBIR), which has been a popular research topic in recent years.

Many of CBIR systems are intended to be used for different kinds of images on the Internet, and the servers with
high performance are used to handle the computation in traditional CBIR system. However, the systems used in
mobile devices usually have few hardware resources because low power consumption is a critical issue for them.
Therefore, a suitable photo retrieval system should obtain an acceptable tradeoff between retrieval performance

and real-time requirements.

Based on these observations, a photo retrieval system targeting on the embedded system for mobile devices
is proposed. The proposed system is designed to search for photos with similar spatial layout, and it provides a
systematic method for users to query photos with their portable devices. The contribution of this work is twofold:
the first is an algorithm for photo retrieval based on spatial layout, which automatically search for photos with
similar scenes; the other is a robust hardware architecture for K-Means clustering, which can be used for various

applications for video content analysis.
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