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In this thesis, photographic environment independent multiview face detection
and tracking is addressed. The photographic environment means a variety of
illumination conditions, backgrounds, appearances of objects, and qualities of
images in this thesis. The multiview face detection and tracking in these practical
environments is a difficult problem. In order to solve this problem, novel methods
using template generation and template matching with genetic algorithm (GA) are
proposed.

This research mainly focuses on two researches. In the first research,
high-speed multiview face detection and tracking in various photographic
environments is addressed as a basic research. The proposed method adopts
template matching. In this method, a template is created in advance as the first
step. Then, a region whose pattern is similar to the template is searched by the
sliding window, etc. This is the basic concept of template matching. However, one
template is generally able to detect only one pattern. Hence, many patterns of
templates are necessary to detect multiview faces. Since generating many
templates and calculating all the matching scores are inefficient, a novel method
is proposed.

First of all, one 2D face model, whose shape is rectangle, is created. Next,
three parameters are defined to generate templates from the model for multiview



faces. By optimizing these parameters using GA, the optimal template can be
found efficiently. The GA is a method to find a global optimum within a given
search resource. There exist population as search points in a search space and
each individual consists of chromosomes. The chromosomes are parameters and
they are encoded as bit strings. After the population is evaluated using a fitness
function, the chromosomes are updated by iterating genetic operations, such as
selection, crossover, and mutation. Since the population evolves to acquire high
fitness, a global optimum or its approximate solution can be obtained finally. By
introducing GA to the template generation, the optimal templates can be acquired
efficiently.

The GA is also applied to target object search instead of sliding window. This
method scans the whole target image using a search window with a variety of
scales. This is equal to that all the combinations of the coordinate and the scale
parameters are checked. Since this approach is inefficient and in-plane rotation is
not considered, GA is applied. By optimizing geometric transformation parameters,
such as parallel translation, scale, and in-plane rotation, all the parameters are
simultaneously optimized and the target object can be localized efficiently.

For experiments, a challenging 60 video dataset was created. Subjects were
recorded under various photographic environments. The proposed method is
compared to a machine learning-based method and a face tracking method on
the dataset. As a result, high accuracy and fast processing of the proposed
method are confirmed.

In the second research, multiview face tracking on privacy protected videos is
addressed. Recently, many surveillance cameras have been set at public and
private spaces. Along with this, many computer vision techniques, such as
pedestrian detection, action recognition, and face recognition are also applied.
This is necessary for crime deterrence, accident detection, and so on. However,
some people may suffer psychological pressure about recording their faces. If
reducing the pressure is considered, the recoded videos must be preprocessed to
protect the privacy. For this purpose, blur and pixelation can be applied and they
are often used in news programs. However, the computer vision techniques
cannot be used on the preprocessed videos since the original pixel information
are changed. Since my proposed multiview face detection and tracking method in
the first research of this thesis is also unable to be applied completely, a new
method is proposed.

First of all, a new preprocessing method is proposed to generate a privacy
protected image and preserve the pixel value. In this method, a nxn filter is set in
a target image and a neighborhood number is determined randomly. Then, the



pixel values between the centered pixel of the filter and randomly selected
neighborhood are replaced. By applying this filter to the whole image, privacy
protected images are generated while the original pixel value is preserved.

Since the color information is preserved, the proposed method uses color
histograms as a template to track a multiview face. In this research, Cr and Cb
histograms are used because they are robust to illumination changes. The
histograms are obtained from a frontal target face. By optimizing geometric
transformation parameters using GA and localizing a region whose color
histograms are similar to the template in target images, the multiview face
tracking can be achieved.

For experiments, a challenging video dataset was recoded under a variety of
photographic environments, and the proposed method is compared to related
works. As a result, the effectiveness of the proposed method is confirmed.

As described, this thesis contributes photographic environment independent
multiview face detection and tracking using by GA.
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