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3D Head Model Construction According to Available Data and Its Applications
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0 Summaryt]

We propose an adaptive head modeling method which can be selective according to the purposes and
available input resources. In each case, we utilize the generic head model for the head reconstruction,
which is constructed based on the facial anatomy and the hierarchical structure. This model is capable of
simulating a facial dynamics by the physics-based computation. For the head reconstruction, we account
for the input resources as facial images, X-ray images, 3D-CT, and 3D Digitizer. The proposed methods
are the photogrammetric technique using two directional facial images and X-ray images, the
combination of the 3D digitizer and X-ray images. Using the extracted shape information from those
inputs, the generic head model is flexibly deformed to match the target head so that it is useful for wide
aims. A facia dynamics ssimulation and a facial surgery simulation are introduced as the concrete

applications.
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Tablel. A variety of modeling method

Obtainable Information
Input Resources - Accuracy
Facial shape Skull shape
Facial images feature points Low
(frontal & side) contours —
|
X-ray images feature points feature points
Facial image contours contours
3D Digitizer g . feature points
) surface
X-ray images contours
3DCT g ’ surface surface Hi
i igh
| A 9
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Fig.1 3D head model
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Fig.2 Hierarchica structure of aface
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0000RM00000000000000C0 000000
000000000 jO0000000@IOO000OOn
00000000000000000000000000000
O0OOROIODOOODODOODOODD KOOOOOOOO G
0000 200000000000000000000000
0008

00000000000000000000 3000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00 00"0 00°0 00070 00 0000000000
00000000000000000000000@0000)
0000000000000000000000000000
0000000000000000000000000000
oDgooooog

00000000003, 4000000000000000
00000000000000000000000000

dr, _
mF__Zkij(cr)(ri —fj)+mg-R

(@) Musculer and skeletd action

(b) Generated face
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Fig.3 The example of facia expresson
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(b) Output image

(@) Input image
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Fig.4 Feature points extraction from afrontal image
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Fig.5 Contour extraction from a profileimage
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Fig.6 Feature points extraction from afacia profile
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Fig.7 Reconstructed face model
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Fig.8 Measurement points on the cephaograms
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Fig.10 Head rotation in capturing afrontal cephaogram
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Fig.11 Fitting of the width of the head
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Fig.12 Fitting of the height and depth of the head
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Fig.13 Fitting results of askull and aface
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Fig.14 Facid modeing using 3D scanner
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Fig.15 Facid parameters estimation from facia expression images
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Fig.16 Generated facid images and theinterna state
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Fig.17 Simulation result of facia surgery
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