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An Improved 3D Face Modeling Method Based on Morphable Model

WANG Cheng-Zhang' YIN Bao-Cai' SUN Yan-Feng! HU Yong-Li'

Abstract
rithm enables us to achieve aligning of 3D prototypes based on facial features. It is free of the weaknesses of conventional

A uniform mesh resampling based alignment algorithm is proposed to align prototypical 3D faces. This algo-

ones and precision. Improved genetic algorithm based model matching method is able to match morphable model to 2D
facial images independently of initial values and gradient of object function, and is capable of global searching. Regulation
of crossover and mutation probabilities during optimizing process effectively improves the convergent speed and precision
of the algorithm. Experimental results show that this novel alignment algorithm effectively applied to align the prototypes,
and improves precision of morphable model. The novel matching method effectively improves the efficiency and precision

of model matching, and shortens the time for the matching process.
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Fig. 1 3D face segmentation
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Fig. 2 3D face segmentation and resampling
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Table 1 Time consumed by two methods

Sample  Tcoonventionat(Min) — Tnew(min)
I 38.5 28.7
11 37.3 27.6
11T 34.0 25.4
v 36.2 26.8
A\ 33.8 24.7
VI 29.7 23.3

VII 35.6 26.1
VIII 32.7 24.5
IX 36.6 26.9
X 35.9 26.5
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Table 2 Results of optimization

JERZHL (WIMH) SR (V)

TERSH (AL ER)

SOHZH (fedih)

Alpha[0]= 0.5 Beta[0]=0.3 Alphal0]= -3.79970217 Beta[0]= 6.02725077
Alpha[l]= 0.2 Beta[1]=-0.6 Alpha[l]= -5.80905867 Beta[1]= 2.16948271
Alpha[2]= -0 Beta[2]=0.7 Alpha[2]= -1.11747313 Beta[2]= -2.80413771
Alpha[3]= 0.5 Beta[3]=0.1 Alpha[3]= 1.47938335 Beta[3]= 6.66672516
Alpha[4]= -0 Betal[4]=0.2 Alpha[4]= 6.35057497 Betal[4]= 2.53401065
Alphal5]= 0.8 Betal[5]=0.5 Alpha[5]= -3.40644026 Betal[5]= 2.98089576
Alpha[G]f 0.1 Betal6]=0.8 Alpha[6]= 0.83406240 Betal[6]= -8.02330303
Alpha[7]= Beta[7]=-0.1 Alpha[7]= -1.10822678 Beta[7]= 2.12190437
Alpha[s]= Beta[8]=-0.2 Alphal8]= -3.81331539 Beta[8]= -1.90860188
Alpha[9]— 0.4 Beta[9]=0.4 Alpha[9]= 8.97273827 Beta[9]= 1.44849169
Alpha[0]= -0.9  Beta[0]=-0.5 Alpha[0]= -3.79651213 Beta[0]= 6.02976217
Alphal[l]= 0.5 Beta[1]=-0.3 Alpha[1]= -5.80425641 Beta[l]= 2.17248164
Alpha[2]= 0.8 Beta[2]=0.4 Alpha[2]= -1.11857421 Beta[2]= -2.809012752
Alpha[3]=-0.1  Beta[3]=0.1 Alpha[3]= 1.47337356 Beta[3]= 6.65862309
Alpha[4]= 0.3 Betal[4]=0.7 Alpha[4]= 6.35916581 Betal[4]= 2.53711034
Alphal5]= 0.2 Betal5]=-0.2 Alphal5]= -3.40764135 Beta[5]= 2.98089576
Alpha[6]: -0.4 Betal[6]=0.4 Alpha[6]= 0.83307252 Betal[6]= -8.02630307
Alpha[7]= Beta[7]=0.6 Alpha[7]= -1.110278543  Beta[7]= 2.12091452
Alpha[8]— 0.4 Beta[8]=-0.1 Alpha[8]= -3.81561572 Beta[8]= -1.913860154
Alpha[9]= -0.2 Betal9]=0.6 Alpha[9]= 8.98873437 Betal9]= 1.44637147
Alpha[0]= -0.6 Betal[0]=-0.4 Alpha[0]= -3.79597317 Betal0]= 6.02325138
Alpha[l]= -0.1  Beta[1]=-0.7 Alphal[l]= -5.80615843 Beta[l]= 2.16548384
Alpha[2]= 0.7 Beta[2]=0.1 Alpha[2]= -1.11347651 Beta[2]= -2.80523762
Alpha[3]= 0.1 Betal[3]=0.3 Alphal[3]= 1.47728472 Beta[3]= 6.66681015
Alphal4]= 0.3 Beta[4]=0.6 Alphal4]= 6.35267482 Beta[4]= 2.53601074
Alpha[5]=-0.5  Beta[5]=-0.8 Alpha[5]= -3.40854123 Beta[5]= 2.98119441
Alpha[6]= 0.2 Beta[6]=0.1 Alphal6]= 0.83616140 Beta[6]= -8.03130316
Alpha[7]= 0.1 Betal[7]=0.5 Alpha[7]= -1.10578693 Beta[7]= 2.12220451
Alpha[8]= -0.3  Beta[8]=-0.3 Alpha[8]= -3.820481573  Beta[8]= -1.90462175
Alpha[9]= 0.7 Betal9]=0.8 Alpha[9]= 8.97986250 Betal9]= 1.44742043
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