JE > AL
£25% F5H 5z ?% ¥ R Vol.25  No.5
2004 F10 KA TRANSACTIONS OF THE CHINA WELDING INSTITUTION October 2004

CCD , s

(Shapo from shading SPS) ,

s ° ]

: TG44 : A : 0253— 360X (2004)05—49— 04

0; ,

R (p, ¢)= NwsOi+ op=1(x, y)=

TN, L)+ 66—
’ N — x
s LSS
’ J1+p+q
o :R(pyq) ;(p,q)
(Shape from shading SFS) s 1(xs ) | ,
(3D shape recovery ) L N=(—p.
¢ D/ I+ s L= (Nus N,
, ]Vz) HE) ’
. SES
| [1~4] D ’
SFS (
N = ’ )[6,] ) ’
1 MERE
, SEKS
’ : ’ I8
( ) ,
. SFS €D ' | '
3 (2) .
(Lambertian suface model ); (3) ’
[9
: 2003~ 10— 24 Zheng Q

021111113 1.1
(20020248015) SKS s



50 7 B

¥ #H %25 %

(D

L R(py @)—1(xy )] 2 [ Ry(ps @)
Pt Ry (py @) ge— L Cxs W12 H[R,(py @) pyt Ry

; (ps gy I, (xs )] 2 [ (p—Z)?
’ + (g2, s M
Zheng'?

F=[R(ps ¢)—1(x, y)]*+ ’
| K- g »l > 2 R (p.
[Rp(p, q)Px+Rq(p9 q)QX_Ix(Xay)] + ) ( )

[Ro(p OPv+Repe Dv— by 4+ 17 P4 ’
M (p—Z)*+ (g— 2,7,
p= k1 (C1— L o) SR+ — (C— L o) GRRy L 1)
A[ 1 4 3 Ty 2 4 3 PRgT 4 ]
@:i[ (C—LreHGRA2m— (@ —luc3)<5RpR +Lu)] 3)
N 4" 77 4 boyg 70 4
&:%(cﬁ p+
D] SR+ 1) (SREA 1) — SRRy + - 11)] =
2 LTI U 2
A{SH[RP+Rq+4(Rp R +1.5 u}>o, e
Ry —L,))R,—H(p—Z.) B A AL P 18 B AR
Co=(—RTIT R Rgex — L T Rppyy 1 +

Rygyy 4 B PRER
*[yy)Rq*FL(q*Zy); +
CG=""ptZua—qytZy . B (p®.q°,2%)

1.2

32X 3, 2

(128X 128, 64X 64, 32X 32),

1. ,

D 0~1 ’

’ (p()’ qoa ZO) ’
3) )

K
]
2 iﬁ%%% Fig 1 Howchart of algorithm
CCD . , .

45°,  x —135°% 3



%58 HAE, & ET HRRE R EOR &5 R T il 51

, 128X 128 ,
60 mmX 60 mm ,
220.0, 22.0 4
el cCD
ﬂk ’]é [;
\\'\_ x E
\_‘.\ I| ik 3 B
W ‘ / il
N | ®
i
B2 ARGEXE
Fig.2 Position of vision B4 BEEITNER
Fig.4 Computed results of wald
4 F
12 F - 8 ks
E 0 F i Y 1
= 8 F
B
4 F
AR
Sifpas o Glet
40 S50 60 70 80 9% 100

e

M5 ERASHMERANLE
Fig.5 Compare between reconstructed and measured

4 X ’ 3 é:é‘l: —f//%
m(y)= DR =7 (xs ), @)
:z(x, ¥) sm(y)
5 »__» N ’
CCD . . PC
11 , 11 ’ '
x ) 10 ’ ’
5 77 . 3 4

[ 1]  Robert T, Frankot, Rama Chellappa. A method for enforcing integra-
5 ’ bility in shape from shading alsorithms| J] . IEEE Transactions on Pat-
. tern Analysis and Machine Intelligence, 1983, 10(8). 439— 451.



52 BB ¥ R F25%

[2] Lee KM, Kuo CJ. Surface reconstruction from photometri ¢ stereo im- Joumal of Compuer Vision, 1990, 5(D. 37— 75.

aged J] . Joumal of Optical Society of America, 1993, 10(5). 855— [ 8 . . (SFS)

868. [J. ,2001, 6(10): 953— %1.
[3] GTAW [9 ZhengQ, Chellappa R. Edimation of illuminant direction, albedo, and

[D]. » 2000. shape from shading] J] . IEEE Trans. Pattern Analysis and Machine
[4 [Jy- Intelligence, 1991, 13(7). 680— 702.
,2001, 15(4).33— 3.

(5] [(M] . : .

2000.
[6] Hom B KP, BrooksM J. The variational approach to shape from shad- > » 1978 5

ingf CJ .CVGIP. 1986. 174— 208. ; , 4
[7] Horn B K P. Height and gradient from shading [J] . International Email; duqy @sjtu. edu. cn

@y ) .

Bakos G C, Tsagas N K. Lygouras J N, et al. Long disance nonr

contact high precision measurements[ J] . Intermational Joumal of

Elkctronics, 1993, 75(6): 1269—1279.

’ ’

(. . 1999, 21(2); 144— 147.
(. . 2000, 21(3): 283 286.
. . [M] .
. 2000.
. . [M].

, 2000. 192—205.
Ma S D. A sl calibration technique for active vision system[ J] .
IEEE Transacton on Robotics and Automation 1996, 12(D: 114—
120.
Basu A. Active calibration; altemative strategy and analysig A] . In

proceeding of I[EEE conference on computer vision and

pattemn recognition[ C] . New York, 1993. 495— 500.

[ 8 DuF, Brady M. Self-calibration of the intrinsic parameters of camera
for active vision system[ A] . In Proceeding of IEEE conference on
canputer vision and pattern recognition C] . New Yok, 1993. 477
—48.

[9] Harley R. Self-calibration of stationary cameras[ J| . Intemational
Joumal of Computer Vision, 1997, 229(1). 2—5.

[ 10] Billibon H Yoshimi, Peter K Allen. Active, uncalibrated visual ser-
voing[ A] . In IEEE international mnference on robotics & automation
[ €] . San Diegeo 19%. 156—161.

[ 1]  Faugeras O D, Toscani G. The calibration problem for stereo[ A] .
IEEE computer society conference on computer vision and pattern
recognition| C] . Miami Beach Fnda 1986. 15— 20.

[ 12] s . [J].

, 2001, 6(8): 727— 731.
[13]
[J. , 200, 6(10): 988— 992.
[ 14 , ) - [ M].
, 1997. 257~ 259.
., 1965 12 s s
, . 36

Email; xude @compsys.ia. ac. cn



