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Design for three-dimensional facial expression acquiring system
WANG Tao,SUN Chang-ku, YANG Guo-wei

(State Key Laboratory of Precision Measuring Technology and Instruments ,
Tianjin University , Tianjin 300072 ,China)

Abstract; With the need of 3D animation design for the 3D facial expression data dynamically, a 3D fa-
cial experession acquiring system was designed. Firstly, a new model was constructed by using a fea-
ture grating pattern and a space mapping method. Then,a feature grating pattern was designed, and
the extraction method of a feature rectangle was provided. Furthermore, the relative phase was trans-
lated into an absolute phase by using the information of feature rectangle, and the three-dimensional
world coordinate information was obtained by the space mapping method. Finally,the tests on accura-
cy verification and facial measurement were performed. A standard hemispheroid with (2204 0. 01)
mm in diameter was measured five times,and the results show that the average of the fitting diameter
is 219. 95 mm, mean square error is 0. 48 mm, and the mean square error of the distance between 3D
points and spherical surface arrange is 0. 28—0. 46 mm. Moreover, the face with different expressions
of a student was measured by the system,and the results indicate that the 3D data can be acquired by
the system with only one fringe pattern and a vivid profile of the face is shown.
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Fig.1 System structure
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Fig. 2 Diagram of system principle
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Fig. 3 Relative phase correction
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Fig. 4 Feature grating pattern

TETE 5253413 (9 S A AT s AR i A — A~ 4
WA AR AL AL FRON R TE o 5 A R TE IX B
HAAE 22 55 T R A AL TR 8 — A B AR B A 02 22 4 1
TR A A AR AL B PR 75 R A 9 SR I L
FEIE S 1 301 2% B8 8 BT 2R (Branch-cu)™
HA#E K (Flood-filD) fif #5335 S8 I+ X A~ X Bk k47
FAAL AR L 2+ R TT A A 2 A FRAEAETE 1Y 10 4 K



Hal

£ OHE SRR IS REREBLT 903

ARG . R L 7R AT B B AR 0L JE T A R AR
DX I8 S R A R TS %) R 57 B T 5 TR i ' A 1
4 5 B AR

5 ARILHFAE GG IR

F 3R 43 AT T AT R AR T 14 2 BUR: AR )y v
(1 55— A~ H A T AR BOBMHE 2 48 L K B AR Ak I
B0 AN BB TE 45 80 A 1] b R AT $E IO B A TR
b NTTR AT 1 ¢ F A S NS o U D g )
JEH B . OGN G B B I A e T e
CCD M5 2 1 2 80K K A4 i AR T8 L I8 32 4 A

CE-. I
Iz, y)=alx,y) +b(x.y)cos[2nf, x+
27cfy0y+go(x,y)] s (6)
(s y) 2 BN W A4 TR A5 5 12 Ol Ml 2% B 181 A2 T i
PR R AR AL . X T W i 2 Y AR e S B
H YA B AR 4 ] LASRAR O

oo oo

Gfoof) = [ [ Ieayexpl—2mifa+ fiddedy]

—oo—o0

(7
Rl £ f, R BT LM SR 2 4
grit . W q(a,y) =expl 2ripe, y) I, 4 U=
S A L AR A T A

G(fl.,fy):%B(fl SO EQUL— 1., ,fy—fy0>+%B<fJ.,fy> $Q (= fo—fu = [ L)+ (8

IR E FBE 378 HO R A8 /N5 5 6 B (L
A, QRN QA K. T g aw A

AU T — R B SO Q (S —

P o fo) BB BB A PN
HEAT I A T 75 5

ICesy) = (s yexp [2niglrsy) ] . (9)

t Iy y) W SETR AN, IR InC ) %L,
A AFRAF A AR DL o(xsy) s

BT A 8 3k 8 43 BL A7 3 A Sk X
SR FEAR 2 A3 T[] — 5 A A DX K, R AE A (19 A8
B 235/ s FLR 25 R R AE TR I R O 6 20 5 A
TE S B 1 &Sk F 4 an i 5 R . R
W)~ W L3, v] DL 28 b B bR g S A
SRS S (AL AR A B A L O T T R R
TEAE W A B A5 B AL B 6 DL — 2 (1 A1
P 6 B B AT A6k A3 BB 7 PR R

T HER PR BURR AR R (915 B 2 AR IR
T34 7 3 2 R 6 B A S X 38, PR AT RRAE SR, R
i Adaboost"'* ' g gk al DG 5E 7 AR S2 G
ENNIR B 25 40 ms, F AT LA F 4 B
PEBURFIES . T 7 R w e A IR B AR
Jei AR I 11 B ] B IO Sk X, 7E T (E Ak
SEAR L P& b 5 UM R X8R % 4 A B 47 S 0

TE G 36 I 14 45 Sk DX S, W REAEAE IRl 7 v 1
JIT 7R 2% s A0 3 ST 7 110 R A7 46K DT £ Ay oA i 4 AR
TEARAE 2, R AT 2558

5 Al AL R A A2 T G

Fig.5 Fringe pattern with feature rectangle
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Fig. 7 Feature rectangle extraction
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Fig. 8 Fringe distribution on hemisphere
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Tab. 1 Statistics of measuring results
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Fig. 10 3-D effects of different expressions
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