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Abstract. Many eyes detection and tracking methods proposed so far are
sensitive to lighting condition changes. This tends to significantly limit their
scope for automatic application. In this paper, a novel real-time system for eyes
detection and tracking method is proposed, which can work under variable
lighting conditions. In the face detection procedure, an illumination invariant
face skin model is used. In the eyes detection procedure, face image (color

image) is converted into a color-ratio image (grey image) based on its color

distribution at first; then, the upper part and the lower part of the color-ratio
image are segmented respectively; finally, the geometrical structures of faces

are used to verify eyes. In the eyes tracking procedure, position and geometric

relationship between two consecutive frames are also used. Experimental
results show that our system performs well in different lighting conditions and
some degree of head movement.

1 Introduction

Robust real time eyes detection and tracking plays an important role in vision based

man-machine interaction including automotive applications, such as driver inspection,
face recognition and facial expression recognition, etc. Generally the detection of eyes

consists of two steps: face location and eyes detection and tracking.

The color-based methods are usually used for detecting face, due to their well

performance. During past years, many color-based face detection approaches have

been proposed [1], while many of them should solve the problem of illumination
changes.

The most well known methods for eye detection include color-based approaches,

neural network approaches, genetic algorithms, and principle component analysis

approaches etc [2-7]. Except for some exceptions, most of these methods used only

simple grey level information of face for eyes detection. As a result, most of these

methods are sensitive to lighting condition changes.
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