54 11 2005 11 Vol.54 No.11 November 2005
1000-3290/2005/54 11 /5157-07 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

1+ 1 2 |:|2

! 450052
2 300071
2004 12 7 2005 3 21
BP
100% .
BP
PACC 4230S 4240 4240F
1.
1—6
10—18
3D )
78
9
2.
2.1.
- 60277022 20030055022

" E-mail jyshen@zzu.edu.cn jyshen@ nankai. edu. cn



5158

+ Yo — W : 127,

= C,exp 1kZ, jjdxodyoexp ikdy x, ¥,

Aotk
xexp ik xo—x, T+ yo-— v, 127, .2
R P,
Hy = [RI?+ 10,1+ Rx 0, + R"'x 0, 3
1 sp L L My, M, * . 1
BS, BS, P, P, P, S CCD Hy, IRI” 10,1°.
R
19
R = exp ikZ, 4
CCD charged couple device . i
H=Rx0, +R" x 0,
0 = Czudxod}/oeXp — ikdy %y Yo
x exp — ik xy - x,
+ Yo -y o 127,
1
+ Czjjdxodyoexp ikdy, %o ¥,
Cexp ikdy xy y, - c dy xy ¥o x exp ik xo - x, °
+ yo -y o 127, . 5
P,
1 0, 2.2.
0, = Cexp ikdy, x, y, - 1
P, Zy P,
0,
. " . 2 Zi
0, = Ciexp ikZ, dexody(,Olexp ik xy — x,
|
A, = Cyexp ikZ, dehdy,ﬁ* W Hxexpik x —x>+ v, -y 27
0 . " . X-x Y=y
Cexp —ikdy x ¥y + CSJ exp| ik| dy xo yo + dxydy, Z, = Z,
U ) 4z,
e ik 7 -7, {| ( 'k[d x‘%z*y‘y"z)dd
“4€Xp 1 i = 4o expl -1 0 % Yo *+ 27, -7 XodYo
E ; X=X 4 Yty
. — X 0
:E + Csjjexp(lk[ dy % ¥o + 27, + 7, )dxody(,} Zi # Ly Z; #£- 1y
O . . .
nCiexp ik - 27, {exp ikdy —x -y + Csﬂexp — ikl dy %y ¥
O
J x -+ Y =% ’
E + 47, dxydy, Z, =- 7,




11 5159

Z, R’
. ¥
2.3. ﬂ
Z;
Zi#Zy Z;#
- Zy
A, :[Aidk E 4
= C/lﬂdxod}’oa Z; — Zy — dy x Yo 1 1
2 2
X =% + ¥ -
B 2 Zy - Z,
+ C;Jdeodyoé\ Z. — Zy + dy xy 7 2
2 2
X =X + ¥ =1%o 7
* 2 Zy + Z,
AZL' = Z; - Zo Awi
EC;J[dxodyoé\ AZ - dy % ¥
A = E x.— Xg ¥ — ¥y + noise AZ;, =0 .
EC;dexody'oﬁ AZ; + dy % Yo 3
U x - y — %, + noise AZ;, < 0
, , 2knd . 3
c, G, . Z,
271.6cm 272.1ecm 272.6cm
do %o o BZ 1 6em 0 A
AZ, =0 -AZ AZ, <0 2772 1em
knd B 272 .6¢cm
dy %y Yo 2knd D
50mW
602 .0nm 0.15544nm.
AZ,
X U Y
1
2 c c a
b A
B C
d knd k
n d
1 — 8 nd dy x vy 4 BP



5160 54
M
2.4. yi'oto=fD>0ut Tyt -t 10
=1
f
s d' = d d)
BP d, d,; e,
4 .
eZA 13 = % y[é 13 — dlé 2 11
—N X X= x x; Xy
L Y Y=
AW, AT,
Y1 Y YL M v i ¢
de ’
U= u, u; uy - AW, = aXaWi]-t+77XAW‘t_1 12
12 Se
s i i ATj,_—axaTj”'t+77xATt—1 13
Wi J 7 O<y<l
0; J ! BP
T; ! AW, AT,
@i
BP
s t 12 13
N BP
w1 :f;xf t Wyt -0 1 9 3D
G5, 05 .,
ooEn B g
5
7 5
3.
Z;
5
a 0.4mm 1.0mm 0.4mm b 0.6mm BP
1.0mm 0.4mm ¢ 0.8mm 1.0mm 0.4mm. 6 .
5 3
. A = 595nm 100 AL = sigmoid
0.1nm 10 -1 1



11

5161

-1-11

=i

6 A =595nm

0.396756—0.401336

1h

100%

0.334%

- h

100%

- 0.811%



5162 54
1
1 0.396756 0.401336 0.999170 1.000573 0.799756 0.800170
2 0.591396 0.601402 0.999332 1.000538 0.799690 0.800208
3 0.799397 0.800296 0.999632 1.000246 0.799746 0.800183
3D BP
3D b ”
1 Paul J B and Ramesh C J 1985 Computing Surveys 17 75 12 Onwubolu G C 1999 Journal of Intelligent Manufacturing 10 251
2 Dong J and Vijayant S 1997 Computer-Aide Design 29 475 13 ShenJY LiuY and Zhang W W 2001 Acta Optica Sinica 21 49 in
3 Shen J Y LiuY et al 1998 Acta Phys. Sin. 47 1968 in Chinese Chinese O 2001 21 49
O 1998 47 1968 14 Anghel M and Ben-Zion Y 2004 Pure and Applied Geophysics 161
4 Li C L and Hui K C 2000 Computers & Graphics 24 569 2023
5 Chen Z and Zhao R C 2003 J. Image & Graphics 8 A 993 in 15  XiongT Chang S J et al 2005 Acta Phys. Sin. 54 1931 in
Chinese 2003 8A 993 Chinese 2005 54 1931
6 Zeng ] Chen Z and Li M 2003 Computer Application 23 9 in 16  Xiong T Zhang B L. Chang S J et al 2005 Acta Phys. Sin. 54
Chinese 2003 239 2435 in Chinese 2005
7 Wang Y L. Yao BL Chen Y et al 2004 Acta Phys. Sin. 53 66 54 2435
in Chinese 2004 53 66 17 Zhang S Liu H Gao D and Du S 2003 Chin. Phys. 12 594
8 Zhang L Li EP Feng W et al 2005 Acta Phys. Sin. 54 2038 in 18  Li K Gao Z and Chen T 2003 Chin. Phys. 12 1213
Chinese 2005 54 2038 19 GeBZ TLuoW LuQ etal 2002 J. Optoelectronics Laser 13 1289
9 Kim M K 1999 Opt. Leit. 24 1693 in Chinese 2002 . 13
10 Poggio T 1990 Leit. Nai. 343 2673 1289

Onwubolu G C 1999 Journal of Intelligent Manufacturing 10 289



11 5163

Application of phase features in recognizing 3-D objects *

Shen Jin-Yuan' ©  Li Xian-Guo'  Chang Sheng-Jiang®  Zhang Yan-Xin®
' Zhengzhou University College of Information Engineering Zhengzshou 450052  China
2 Institute of Modern Optics Nankai University  Tianjin 300071  China
Key Laboratory of Opto-electronics Information Technical Science CME

Received 7 December 2004  revised manuscript received 21 March 2005

Abstract

A new approach based on phase features combined with neural network model is proposed for recognizing 3-D objects. The

phase features of an object were extracted by wavelength-scanning digital holography and numerical reconstruction technique .

A

BP neural network with one hidden-layer trained by reconstructed images of three pyramids was used to recognize other pyramids

with some variance and the correct recognition rate of these pyramids is up to 100% . The simulation results demonstrate that

method is effective.
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