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Technology Trends for Motion Synthesis and Control of 3D Character

Jong-In Choi*

Abstract

In this study, we study the development and control of motion of 3D character animation and

discuss the development direction of technology.

Character animation has been developed as a

data-based method and a physics—based method. The animation generation technique based on the

keyframe method has been made possible by the development of the hardware technology, and the

motion capture device has been used. Various techniques for effectively editing the motion data have

appeared. At the same time, animation techniques based on physics have emerged, which realistically

generate the motion of the character by physically optimized numerical computation. Recently,

animation techniques using machine learning have shown new possibilities for creating characters that

can be controlled by the user in real time and are expected to be developed in the future.

» Keyword: Computer graphics, Motion capture,

Artificial intelligence
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Table 1. Character Animation Techniques
Division Data—based Animation Physics—based Animation Al-based Animation
. . . . . A method of creating an animation by | By using various artificial intelligence
Technigues for generating animation in ) , . . . . e
. . . moving a character's bone using an actuator | techniques including artificial neural
Charact | real time using a large amount of motion . . . o
L . . . that moves by physical force. Controls | network. It is possible to generate existing
eristic capture data. Motion blending, motion . . . . .
" ) ) character motion using path generator and | data—based and physics—based animation
transition, motion retargeting are used. . .
balance controller more realistically and effectively.
« Can create and control character . . . . « Ability to create characters with less
A N . « Appropriate animations are automatically .
animation intuitively more than physics— enerated in response to ambient or memory and faster responsiveness than
Advanta based methods ¢ P existing data—based methods

ges « Since there are no exceptions, it is easy
to use for moving games, movies, and
animations according to the scenario.

external forces
» Can generate various motions with a little
animation data

« Stable and realistic character creation
compared to existing physics—based
method

« Large amount of motion data is required
to generate realistic animations

* Because there are various animations
generated by surrounding environment time

« Character motion training takes a lot of

I?]Itsadva « Sometimes it seems unnatural in certain and force, occasionally control is | « If it does not work properly, it is hard to
ages circumstances because physical force impossible (If excessive force is applied, know the exact cause, so it is very difficult
is not applied it can cause animation crash) to fix
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[I. Motion Capture Technique
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1. Optical motion capture
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Fig. 1. Optical Motion Capture

2. Mechanical motion capture
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Fig. 2. Mechanical Motion Capture
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3. Magnetic motion capture
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Fig. 3. Magnetic Motion Capture

4. Markerless motion capture
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Fig. 4. Markerless Motion Capture

[1l. Data—based animation

1. Motion editing
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Fig. 6. Connection Information for Motion Graph

3. Interactive motion synthesis
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Fig. 7. Sketch—Based Motion Synthesis

V. Physics—based animation

I APz o] ZAR AAAYE Ee 7]k o]F
B AlgdeldS wehE Vs e Qs B A7t a4
ek A Bl g ddAolar ARl AlEeol
Aol 7Fsab Rt 2 RAoR AT WS st o
o e e B3-S Aojahy] fsir= 4 v AEE
322 AlEdelg e setEE A4 A8 oF ARt 47
Aoz ArsstE UE

i
vl
]
o
o,
1z ol
FF
POy
o,

z

4=
0%

EZY el F 7 A
A Ao} o]2F &S Vo R g
2|4 A By o)do] A HolEE |uo g golHE 2A}s}

q
Fe wholrh

I e of

O

1. Control theory and path tracking
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Fig. 8. Change Direction of a Character

2. Balance control
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Fig. 9. Balancing a character

V. Al-based animation

1. Motion synthesis using neural network
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Fig. 11. A Four—-Legged Character Created by MANN

2. Motion simulation using reinforcement learning
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VI. Conclusions
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