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Abstract—Given the complexity of human facial anatomy,
animating facial expressions and lip movements for speech
is a very time-consuming and tedious task. In this paper, a
new text-to-animation framework for facial animation synthesis
is proposed. The core idea is to improve the expressiveness
of lip-sync animation by incorporating facial expressions in
3D animated characters. This idea is realized as a plug-in in
Autodesk Maya, one of the most popular animation platforms
in the industry, such that professional animators can effectively
apply the method in their existing work. We evaluate the
proposed system by conducting two sets of surveys, in which
both novice and experienced users participate in the user study
to provide feedback and evaluations from different perspectives.
The results of the survey highlight the effectiveness of creating
realistic facial animations with the use of emotion expressions.
Video demos of the synthesized animations are available online
at https://git.io/fx5U3
Index Terms—Lip-sync, Facial animation, Facial expressions,
Emotion, Character animation

I. I NTRODUCTION
Animated films have evolved rapidly over the past few
decades. Today, most of these films are made with CGI
(Computer-generated imagery). New technology and tools
have been introduced for character modelling, texturing and
animation, allowing the creation of natural postures using
data-driven Inverse Kinematics (IK) [1], the interaction among
multiple characters and/or objects [2], [3], and even realistic
micro features to meet with the high expectations of the
audiences.
The human face is one of the most important means for
human communications. People have the ability to decipher
even the slightest changes in others’ facial expressions. This
can sometimes be identified as an instinct. Experts believe that
respective expressions for emotions such as fear, joy, surprise,
sadness have taken the same form for thousands of years [4].
In animation, a character with realistic expressions allows the
viewer to connect with the scene. Given the complexity of
the human facial anatomy, animating facial expressions and
lip movements for speech is a very time consuming and a
tedious task. Several approaches are proposed to create the
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facial expressions or speech of a 3D character. However, many
of these are limited within major animation studios [5]. 3D
animators have limited access to such tools or the available
tools are limited in their functionality.
To provide the animators with an intuitive way to edit
character animation by emotions, a data-driven approach is
proposed in a recent study [6]. However, such a framework
only handles full body Motion Capture (MOCAP) data rather
than facial animation. In order to create a good implementation
of realistic facial expressions with lip-sync, an understanding
of the primary expressions produced on the human face is
required.
Emotions are the trigger factor of the expressions for
communicating with other beings and indicating the traits [7].
Emotional expressions are special because they are involuntary, instead of intentional, and not all signals are the same
[8]. Facial expressions are universally understood signals an indication of how people feel and respond to situations
occurred in their day-to-day life, allowing people to identify
others feelings [9]. They can be faked and controlled to
a certain degree with a lot of practice. An actor’s facial
expressions can be used to reveal a subtext deeper meaning
that contradicts what they say or does in the scene. A character
may be greeting another character verbally. However, a slight
movement of a different part of the face, such as mocking
eyeroll, will show the audience the character’s true emotion.
Facial expressions and facial muscles do not map one-toone. Some facial movements involve the contraction of two
different parts of the same muscle, while the others involve
the contraction of multiple muscles [10].
This study is set to investigate the effectiveness of using IPA
based text-to-animation framework for speech animation and
incorporation of facial expressions in 3D animated characters.
In particular, a new speech animation synthesis system is
proposed and a prototype of the system is developed as a
plug-in in Maya.
The main contributions of this paper can be summarized as
follows:
1) Proposed and developed a framework for synthesizing
facial animation in a text-to-animation manner.
2) Intuitive control for editing facial expressions to incorporate emotion in lip-sync animation.

