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Survey on the Research of Computer Aided Facial Reconstruction
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Abstract Facial reconstruction is a kind of scientific technology which is based on the rules of the relationship between

skull and skin. It is widely applied in the fields such as criminalistics, archeology and so on. This paper introduces the

whole process of computer aided 3D facial reconstruction, which including 3D reconstruction of a digital skull,

reconstruction of skin from skull data, facial expression and animation etc. Various existing methods about the phases

mentioned above are also reviewed. The focus of this paper is on reproducing three-dimensional facial skin based on a small

quantity of landmarks and their corresponding tissue thickness, and improving of surface fitting. At last, the tendency of

facial reconstruction is given.
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Tab.1 Tissue thickness indexes of facial reconstruction for American Blacks

B 4L mm
No. Measurement Name Emaciated Normal Obese
Male Female Male Female Male Female
1 Supraglabella 2.25 2.50 4.25 3.50 5.50 4.25
2 Glabella 2.50 4.00 5.25 4.75 7.50 7.50
3 Nasion 4.25 5.25 6.50 5.50 7.50 7.00
4 End of Nasals 2.50 2.25 3.00 2.75 3.50 4.25
5 Mid Philtrum 6.25 5.00 10.00 8.50 11.00 9.00
6 Upper Lip Margin 9.75 6.25 9.75 9.00 11.00 11.00
7 Lower Lip Margin 9.50 8.50 11.00 10.00 12.75 12.25
8 Chin-Lip Fold 8.75 9.25 10.75 9.50 12.25 13.75
9 Mental Eminence 7.00 8.50 11.25 10.00 14.00 14.25
10 Beneath Chin 4.50 3.75 7.25 5.75 10.75 9.00
11 Frontal Eminence 3.00 2.75 4.25 3.50 5.50 5.00
12 Supraorbital 6.25 5.25 8.25 7.00 10.25 10.00
13 Suborbital 2.75 4.00 5.75 6.00 8.25 8.50
14 Inferior Malar 8.50 7.00 13.25 12.75 15.25 14.00
15 Lateral Orbit 5.00 6.00 10.00 10.75 13.75 14.75
16 Zygomatic Arch, midway 3.00 3.50 7.25 7.50 11.75 13.00
17 Supraglenoid 4.25 4.25 8.50 8.00 11.25 10.50
18 Gonion 4.50 5.00 11.50 12.00 17.50 17.50
19 Supra M2 12.00 12.00 19.50 19.25 25.00 23.75
20 Occlusal Line 12.00 11.00 18.25 17.00 23.50 20.25
21 Sub M2 10.00 9.50 16.00 15.50 19.75 18.75
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Tab.2 Tissue thickness indexes of facial reconstruction for the Han nationality in China

A7 :mm
3D S5 SR 15 47 B B e i 3%
3D k(B ) 3D S E(HH) 3D kEH (&) 3D SiA (KHk)
g B HAER Tt
FHE  EEE FHE  REx FHE Rz FHE  EE
1 91.52 7.67 82.91 6.01 8.61 90.02 7.67 82.61 6.01 7.41
2 93.82 7.66 87.07 4.94 6.75 92.32 7.66 85.77 4.94 6.55
3 121.11 5.78 115.28 4.30 5.83 126.61 5.78 121.98 4.30 4.63
4 132.75 6.24 126.56 5.17 6.19 131.25 6.24 126.26 5.17 4.99
5 129.89 6.06 125.10 4.77 4.79 128.39 6.06 112.80 4.77 15.59
6 93.95 3.80 88.97 4.65 4.99 92.45 3.80 86.67 4.65 5.79
7 93.00 3.91 89.59 4.31 . 3.4 91.50 3.91 81.29 4.31 10.21
8 96.48 5.18 93.58 5.66 2.90 94.98 5.18 92.28 5.66 2.70
9 102.88 4.79 92.34 5.38 10.53 101.38 4.79 96.04 5.38 5.33
10 100.13 4.14 87.62 4.81 12.51 98.63 4.14 90.32 4.81 8.31
11 104.04 4.57 92.25 4.93 11.79 102.54 4.57 92.95 4.93 9.59
12 99.89 4.59 97.57 4.75 2.32 98.39 4.59 95.27 4.75 3.12
13 102.87 4.63 89.61 4.53 13.26 100. 37 4.63 89.31 4.53 11.06
14 98.56 3.96 86.88 4.73 11.68 97.06 3.96 86.58 4.73 10.48
15 97.34 5.19 87.86 4.92 9.48 95.84 5.19 87.56 4.92 8.28
16 126.26 5.76 120.95 4.79 5.31 124.76 5.76 118.65 4.79 6.11
17 82.00 4.25 76.31 5.04 5.69 80.50 4.25 76.01 5.04 4.49
18 95.18 3.69 90.13 3.92 5.05 93.68 3.69 88.83 3.92 4.85
19 91.59 3.73 87.14 4.07 4.45 90.09 3.73 83.84 4.07 6.25
20 91.39 3.23 87.84 3.24 3.55 89.89 3.23 85.54 3.24 4.35
21 95.03 4.69 83.46 7.78 11.56 93.53 4.69 83.16 7.78 10.36
22 95.78 4.68 84.27 5.62 11.51 94,28 4.68 84.97 5.62 9.31
23 92.88 5.06 77.61 4.68 15.27 91.38 5.06 75.31 4.68 16.07
24 94.08 4.25 79.49 4.69 14.59 92.58 4.25 77.19 4.69 15.39
25 77.05 3.71 58.56 2.63 18.48 75.55 3.71 53.26 2.63 22.28
26 101.42 5.25 90.55 4.12 10.87 99.92 5.25 93.25 4.12 6.67
27 69.19 3.91 59.47 3.18 9.72 67.69 3.91 58.17 3.18 9.52
28 81.84 3.47 73.54 3.65 8.30 80.34 3.47 71.24 3.65 9.10
29 95.65 3.77 89.32 3.56 6.32 94.15 3.77 88.02 3.56 6.12
30 78.44 2.95 74.05 3.12 4.40 76.94 2.95 71.75 312 5.20
31 81.14 4.22 73.61 3.17 7.54 79.64 4.22 73.31 3.17 6.34
32 79.98 3.64 72.34 3.47 7.64 78.48 3.64 71.04 3.47 7.44
33 82.15 4.05 69.41 4.15 12.74 80.65 4.05 69.11 4.15 11.54
34 78.97 2.48 69.34 3.34 9.63 77.47 2.48 69.04 3.34 8.43
35 77.19 3.01 69.88 2.98 7.31 75.69 3.01 68.58 2.98 7.11
36 78.35 4.01 70.55 3.14 7.80 76.85 4.01 70.25 3.14 6.60
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Fig.1 The explanation and legend of the number of landmark in table 2
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