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Fig. 1 Facial speckle pattern
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Fig. 2 The calculation error of two kinds of correlation function under different noise conditions
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Fig. 4 Dummy head mold and establishment of local coordinate system
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Tab.1 Comparison of real displacement and calculation displacement
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Fig.5 Changes of happy micro expression and happy standard expression with time
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Fig. 6 Facial images at states of no expression, happy micro expression, happy standard expression
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Fig. 7 Horizontal displacement of the micro expression and the standard expression at happy state
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Fig. 8 Vertical displacement of the micro expression and the standard expression at happy state
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Fig. 9 Normal displacement of the micro expression and the standard expression at happy state
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Fig. 10  Facial images at states of no expression. sadness micro expression. sadness standard expression
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Fig. 12 Vertical displacement of the micro expression and the standard expression at sadness state
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Fig. 13 Normal displacement of the micro expression and the standard expression at sadness state
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Fig. 15 Local displacement field at happy micro-expression state
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On the Facial Expression Deformation Measurement
Based on 3-Dimentional Digital Image Correlation Method

ZHAO Ming-zhu', WANG Zhi-yong', WANG Shi-bin', LI Lin-an', SUN Ying®, LI Yu'
(1. School of Mechanical Engineering, Tianjin University, Tianjin 300354, China;
2. School of Education, Tianjin University, Tianjin 300354, China)

Abstract: At present, relevant research about facial expression is gradually applied to various fields,
while this research is mostly qualitative analysis based on database. In this paper, 3-dimentional
digital image correlation method is used to study facial expression. First of all, according to specific
features of face image, based on deep study of method principle, two means including parameter
optimization and elimination of rigid body displacement were put forward to improve the accuracy of
experimental measurement. On this basis, precise calculation and quantitative study of facial muscle
deformation was carried under conditions of normal expression and micro expression state, the cause
of specific facial expression was analyzed. In experiment, the basic emotion of the subject being tested
was evoked by using the method of autobiographical memory, followed by imitation to induce facial
expressions. The micro expression of subject being tested was induced by guiding expression
inhibition method. Accurate 3-dimensional displacement field and displacement vector field were
obtained by calculating the whole field and local muscle motion in specific expression state. Results
show that the facial micro expression state was consistent with that of normal expression state, but
there is significant difference in displacement amplitude. Experimental results are in good agreement
with actual situation, which is consistent with conventional cognition. But the difference is that the
understanding of muscle movement of facial specific expression was improved, from previous
perceptual cognition to level of accurate calculation and quantitative analysis, which provides the
foundation for automatic identification of facial micro expression and deeper study of micro expression
formation mechanism.

Keywords: facial expression; digital image correlation method(DIC) ; displacement field; displacement

vector



