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MPEG-4 Based Facial Expression Image Morphing

DAI Zhen-long, ZHU Hai-yi, ZHANG Shen, JIA Jia, CAI Lian-hong

( Department of Computer Science, Tsinghua University, Beijing 100084 )

Abstract Human face morphing is the foundation of facial expression synthesis and talking avatar animation. In this
paper, an MPEG-4 based method for human face morphing and expression synthesis is proposed. The method uses a picture
of neutral human face and a group of face animation parameters ( FAP) as input, and the output is a corresponding facial
expression image. There are four stages: facial feature point extraction, mesh generation for specific human face, mesh
points movement driven by FAPs, and face texture mapping. After these four stages, photos of various facial expressions are
created. Novel algorithms are also implemented for eyeball movement and texture mapping inside the mouth. Perceptual
evaluation shows that the face morphing method can synthesize realistic and natural facial expressions for various human face
models of different genders, ages and races. Meanwhile, this method is real-time, so it can be used in the areas of video
processing and facial animation.
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Fig. 1 Facial feature points and FAPU defined by MPEG-4
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Fig.2  Flow chart of face morphing system process
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Fig. 3 Feature points extracted by advanced ASM algorithm
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Tab.4 Evaluation result of synthetic

facial expression image

FAF AR EFR% ) FHAEKREGS 3T rd)
Malel -/ 2% 100 3.9
Malel -3 {5 60
Malel -4 =, 40
Malel - 1] 40 3.4
Malel {5 iF 100 3.6
Female2 -5 2% 100 4.2
Female2-:E {5 40 3.6
Female2 -4 =, 90 3.3
Female2-2 ff1 50 3.5
Female2 -{5{iF 60 37
Female3 -5 2% 100 3.9
Female3 -3 {5 70 3.9
Female3 -/} <, 60 3.3
Female3 -2 30 2.9
Female3 -5 1 100 3.4
Child4 - 2% 100 3.4
Child4-3E {5 70 4
Child4 -4 <, 70 3.9
Child4-3f 30 3.7
Child4-f50 i 90 3.8
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Fig. 15 = The illustration of synthetic facial expression on different face models
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Tab.5 Evaluation results ( classified by expression)

R6 REBRETFUER(BABTE)

Tab. 6 Evaluation results ( classified by face)

PN g e EHIHR(% ) ¥ R E
Male-1 68 3.76
Female-2 68 3.66
Female-3 72 3.48
Child-4 72 3.76

e E#Z(% ) S AR
R 2% 100 3.85
A 60 3.85
H5 65 3.625
| 37.5 3.375
87 87.5 3.625
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