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Chapter 1
Introduction

Abstract This chapter gives an overview of the heterogeneous problem in facial
analysis as well as its synthesis solution, followed by a brief outline of the rest
chapters. We start from the background and challenges in research of heterogeneous
facial analysis. Then the heterogeneous facial synthesis is emphasized as one of
the promising and effective solutions. The instantiated tasks to be elaborated in the
following chapters are finally introduced in a compact manner.

1.1 Overview

1.1.1 Heterogeneous Faces

In practice, human face appearance is often influenced bymany factors, even in terms
of the same person. These factors include viewing angles, expressions, makeup,
age and etc. Face images with a certain factor value may constitute a certain image
domain. Taking the age factor as an instance, face images at 10years old and 30years
old are divided into two domains according to the age. The heterogeneous facial
problem refers to tackling face images across different domains. Accordingly, the
erratic domain gaps inherently make the problem quite challenging to settle.

In general, recent research mainly meet challenges from two aspects. The first
issue comes from the lack of available data resource, making it a low-shot learning
problem. Since each domain only contains qualified data (usually limited to a certain
value of a factor), it is unfeasible to collect massive and abundant data for each
domain. Coupled with the requirement of multi-domain data from the same person
for tasks as heterogeneous face recognition, applicable data becomes even more
rare. The second challenge lies in the inevitable disorganization inside each domain.
Except for the studied factor, all other factors are noises that bring about unpleasant
variations. For example, when we are studying the factor of age, changes in viewing
angles and makeup lead the task to a more complex one.We conclude it as the in-the-
wild problem, for most involved data is obtained under unconstrained conditions.
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