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Abstract: The traditional 3D deformable model is inefficient in face reconstruction. To address this problem, a
linear deformable model is proposed based on facial landmarks. First, a 2D template-based alignment algorithm is
developed to process the correspondence between faces automatically, and a facial linear model is built. Then, a
dynamic component-based deforming model is proposed to select the most correlative components as the basic
space. Finally, the facial shape is reconstructed by a double deformation framework, a combination of the global
deformation and local modification. Experimental results show that this method outperforms the conventional
methods in modeling precision, and the 3D faces generated from real-world photos are rather realistic based on a
few landmarks.
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Fig.1 3D face correspondence based on planar templates
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Fig.3 Comparison of the curves reconstructed by different methods and their ground truth (fine line)
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TR REECH BT A ke g, HE A 25 K0 5 i o e 36— 280, 45 R LR 2 A S 36 it vl LU J i DCDM I3 (1 3=
J 53 R TEAREE B A7 2

F 3 T & BVER VR R YERAE 5 k=29, m'=50. AT T T LU | SDM BE (AT — B EA)
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Table 2 Comparison of Euclidean distance error. Both SRSD and DCDM use same number of components which
are listed in the first row. The last row provides the improvement of DCDM comparing SRSD
F 2 RAAAFRECH 053, SRSD 55 DCDM 1 H g (IR QiR 2200 LE 58 14702 s i Ec |
B J5—17 /& DCDM #i1%} SRSD i% 7 [ f) Lk

k=18 k=29 k=44 k=80 k=160 k=200
Component Number 16 24 24 24 24 24
SRSD (mm) 12.20 11.31 9.81 7.65 7.08 6.55
DCDM (mm) 8.65 8.39 7.70 6.30 5.80 5.62
Improvement (%) 29.11 25.82 21.52 17.63 18.03 14.10

Table 3 Comparison of reconstruction time (CPU: AMD2500+, RAM: 512M)
F# 3 F@I A E(CPU:AMD2500+, RAM:512M)

Method SRSD SDM DCDM DDF
Time costs (s) 0.825 0.68 1.49 1.55
33 XW3I—EFDODFMEXBRERE

BT T 4 5K 36 45 SRR W A BT M NG PR AN SR R XA B 1A S RS 2 Ak o FRAT A 1% 570
W e A5 A7 2 N ] A0 T R aR B S A TR TR R P 7 R BT A SCSEE S — 2 s A M T ()
LR SC ] DDF SR 10 > SURFAE L (J8 A1 IR, 5000 W6 4 55) AT TR T, AR s Al 0o TR AT B 58 4 I
SR TR BERE B e N TAR b DL A AH I FR OB A5 SR AT U 8, T2 O I B A 5 A B P LA R

Fig.7 Examples of reconstruction on real-world photographs
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