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Fig.2 Correspondences of MPI image

under varying line feature numbers

4.3 KU 2 LMMEXMRI TRBEIEE TR
LB P ERGETRHETESE, WER
4 I R BEALAIARE 300 MR E A, SRR
BRRET R, SRMEM KPP SIS ) R B DL PR 2
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[1.0, 1.0, =+, 1.0]n. i, BBEF p(n) = ",

BEHLIEShIRIE &0 = 3.2 a0, ERKILBIME 5, ¢ =

1077, FEHLEERE 0 = 0.1, % RABEMBE 1 <
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F1 THRHRABRBRERSEHE

Table 1 Feature numbers of experimental face shape
BRAL 4 R 373 HIR i JE® BT WE HiE
FIEES S, S, S; Ss Ss Se
n (L% 1) 14 8 4 3 2 6
n (L% 2) 12 8 4 3 2 0
n; (L5 3) 7 8 4 3 2 8

B 3 88T 200 0® MPI A& 4 1 80 iR
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Fig.3 Reconstruction of the face
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Fig.4 Reconstruction of the new face images
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Fig.5 Comparison of the non-uniform and

uniform sampling methods
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Fig.6 New face image and the average face image
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Fig.7 Comparison of the reconstructed face
image in Fig.6 by dynamic Gaussian

pyramid analysis
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Table 2 Subjective quality evaluation of Fig.7
EI3R 2% B1% BAETT

rs=0.2 1 5% 0 0 0 0 0
rs=0.3 3 15% 2 10% 8 40% 40%

rs=0.4 1 5% 11 55% 0 0 0

re=0.5 11 55% 1 5% 0 0 0
rs=0.6 4 20% 6 30% 12 60 % 60 %

MA 20 100% 20 100% 20 100 %
B 0 100 % 0
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HEEEEE
Table 3 Average distance of reconstructions

in Fig.7

Bem WK BB B34 P2% H1& DO

rs=0.2 17.085 16.139 14.747 15.080 14.659 14.271 14.670
rs=0.3 16.867 16.287 14.126 14.565 14.242 14.106 14.304
rs=0.4 17.582 16.643 14.556 14.433 13.689 17.171 15.098
rs=0.5 16.979 16.165 15.155 14.120 14.398 16.591 15.036
rs=0.6 16.894 16.034 15.064 14.621 15.211 15.746 15.193

Average
Dp g 17-081 16.254 14.730 14.564 14.440 15.577
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Fig.8 Average distances between reconstructed

image and the original image
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Fig.9
for an AI&R face example

Invisible view reconstruction
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Improved Matching Algorithms for Linear Face Class Model

Fu Yun, Zheng Nanning
(Institute of Artificial Intelligence and Robotics ,
Xi’ an Jiaotong University, Xi’an 710049, China)

[Abstract] An advanced matching technique for linear face class model is proposed, which can solve the

problem of detailed controlling and robust iteration for the realistic facial modeling. A new method Dynamic
Gaussian Pyramid Analysis (DGPA), which combines Non-Uniform Sampling (NUS) method and Multi-
Resolution Analysis, is presented. Integrating the PS Sampling and the Cluster Random Sampling, the
distribution of the sampled points in each level images of the Gaussian pyramid is adjusted dynamically. In
coarse-to-fine scheme, the minimization algorithm is used to compute the near global optimal solution that may
fit to yield accurate model matching. Dynamic adjusting the boundary of the sampling cluster area and the re-
sampling ratio, the detailed representations are effectively controlled, and the model creation is quite robust. An
improved Stochastic Gradient Descent (SGD) algorithm based on the Correlative Disturbance(CD) and Adaptive
Learning Rate (ALR) is exploited to accelerate iteration convergence and compute valid model parameters. With
the examples of MPI Caucasian Face and AI&R Asian Face databases, experimental results in subjective
evaluation and objective evaluation demonstrate the advanced model matching technique.

[Key words] facial modeling; model matching; stochastic gradient descent; non-uniform sampling; multi-

resolution analysis
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