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Practical Application of the 3D Facial Caricature Figure Generation

TAKAYUKI FUJIWARA,T HIROYASU KOSHIMIZU,T KOUTA FUJIMURA,t
GOROU FuJITA,tt YOSHIAKI NOGUCHITt and NAOYA ISHIKAWATt

This paper proposes a method for modeling 3D face from 2D facial images captured from
the surrounding 2D cameras by which the color texture and surface shape information of the
face are synchronously measured. And 3D facial caricaturing method is proposed by using
the 3D (the polygon data) face model. Automatic method for extracting regions of the facial
parts is technically proposed, and the feature points are extracted from those regions. We
propose the mesh model composed of 44 feature points and 82 meshes to cover a head. To
generate the caricature from this polygon data, the individuality feature is defined in value
by the difference of the feature points between the input face and the mean face, which was
defined from the average of many input faces. And, we proposed the successive method for
producing the 3D figure of human facial caricature.

gooooooooobooboooooobooooaoa
gooooOooooooooooooobOooooo

1. 0 Oo0Oao

0000000000000000000000
00000000 000000000000000
0000?0000000000000000 3DO
0000000000000000000000
0000000000000000000000
00000000000000000000000
0¥»4Y000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000O000O0000000O0YY00000000

fooooooooo
School of Computer and Cognitive Sciences, Chukyo
University

++ 00000000
SANYO Electric Co., Ltd.

85

00000000000 00D00000000000
0000 20000000000000 PICASSOO
000000000000000000000000
090000000007P0000000000000
000030000000000000000000
ooooog
00000000000000000000000
000000000000 000000000000
003D 0000000000000000000
O0¥®000000000000000000000
000000000000000000000000
00 3D00000000000000000000
099000000000 000000000000
000000000000000000000000
0o0oooO0oooooooYoooooooooo
000000000000000000000000



86 goooooooooooobooooooboOoobOOoOoboOoooo

0000000000000 D000D00000000n
0000000000000003D0000000
000O0000000D0O0O0O0Yoo0000o0oo
000000000000000000000000
0000000000000 00000000000
00 3D000000000000000000 3D
000000000000000000000000
ooo

000000000000000000 3D000
000000 Pierimod 000O00Y0000000
000000000000003000000000
000000000000000000000000
3D00000000000D0O0OnDn

00000000200000000000000
000000000000 PICASSODOOOOON
03000000000000000000 3000
3D000000O00D0O0O0DDO04000 3DOO
00000D000000D0000000000000
00000000005 00003D0000000
0000060000000000000D0DOOD
oooog

2. PICASSOOO000OOOOOOOOOD
go

0000000000 0000000000000
000000000000000000000000
000000 PICASSOO 00000 PICASSOO O
0000000 10000000000000000
0000000000000000000 Sep000
0 PpO000000 Qp000000O0D0OODOO
00000 Qp 00000 Pp 0000 Sep 0O
0 (Pp—S.p)0000000000000000 %
0000000000000000000 PICASSO
0000000000 (1)000000000

00 3D0000000000000000000
000000000000000000000000
0O0O0000OPICASSOOOOOO0OOOODOODO
0000000000000 O02D-PICASSOO0 00
00000000000000000 3D00000
00003DO00000000000 2000000
0030000000000000 Ssp 0000 Psp
0003D000 Qsp 0000000000000

oobo200000000000C0C0C0DOO000000

0 (2000000000
3D000000000000000000000
000000000000000000000000

June 2002

S2p
01 2D-PICASSOO0O00O0OOOOOOO
Fig.1 Principle of 2D-PICASSO system.
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Fig.2 General idea of the 3D facial caricaturing
(3D-PICASSO).
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Q2p = Pop +b-(Pop — Sap) . (1)

Qsp = Psp +b- (Psp — Ssp) . (2)
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Fig.3 Inside view of the Pierimo system.
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Fig.4 Outline of 3D facial modeling.
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(a) Surface data (b) Frontal
depth map
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Fig.5 3D facial mode with depth map.
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Fig.6 Examples of the local peaks.
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Fig.7 Locations of the facial parts region.
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Fig.8 Feature points of the face contour.
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Fig.9 Generation of the triangular patches.

01 00000650000
Table 1 Accuracy of extraction (55data).
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Fig.10 Result of the feature points extraction. Fig.12 Generation of the mean face.
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Fig. 13 Flow of 3D-PICASSO system.
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Fig.14 Example of the triangular patches deformation.
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(b) Triangular patch of the caricature
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Fig. 15 Exaggeration algorithm.
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Fig.16 Full 3D facial caricature.
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Fig.17 Full 3D facial caricature with texture.
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Fig. 18 3D caricature with negative deformation.
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Fig.22 Example of the caricatured figure.
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Fig.23 Comparison with the illustrator.
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