9 6 Vol.9, No. 6
2001 12 OPTICS AND PRECISION ENGINEERING Dec. , 2001

1004924X(2001) 06 0527 04

4,775, #4745, Seiji Hata®
(1. bR HlEg s hF EEHIMITER, £ 200072
2LHAFNAF TEH,BHA &)

CEMEEIRER G SHEMENE G BALAUEAR, 13 —uARE Bk

: 0438 cA
1 31 =
: 2 FBRAMAR
(human scale) (human scale)
’ ’ o
, , CCD
C ) ,

: 200t 08-20; : 200F09-02



528 9

, a, b, c, d
—_— ~ > xE
3 5}574$.5\ .J'—élj :—2&45 ;?_; T]’ H ( 2), ac bd
3.1
, . 3.2
, I D, pPLp2 P
, , P2 pi
(D, , I P, 1>
D p2 »
P , I P
I p2
[y
[
. : 3
Y
Projecting plane 2
[ |
LI
L R (2, 5", )L
Fig. 1 Ime f calibration object -
2 age ol ca on object. Projecting plane 1
. CTT g2 G
a L|(l:>|‘,>}‘1,2.'1/J I I IZ=ZO
l - L Camera L1 /’ ’
— Rix, vy, 2) Z=121
b [
| | s
, Calibration . +
< point (1)
| z
R Camera
Fig. 2 Calculation of the calibration points. Fig.3 Calculating the space coordinates with projection.
. (4 )
, (Hough)
, I D, , It I
1
[1] I,
2 ( ‘x 2
) ) L1 L»
, , ccD
I2 x I2



529

6 b
5 X 12 B
4
[3l
X
L 4 % 7%
x N x N
2 12 2 2
M= M(X:;, Y:) 1<i<N
M , N
(U. V)
I=1(U+ X;, V+ Y;) 5
R(U, V)= F(N,Ii, Mi) :
R +1 -1 , :
,R=1
g | Tinage 1 9 CCD
Fig. 4 Matching result of the image points pair.
Ri R
) Li, L, Ri, R, ) Hata
Hata

[ 1] Buifs, 5kaE A H AU M. AL A5t j4t, 1998.

[2] KRB Zb-AZ_ MWy v, F YA EFARABRLEEES 20 SABI]]. O plus E, 1991, 14: 110-
113.

[3] B, 4 Mz, 9. AT RS Z ey X MS CAD & 4[]]. A% 4% T42,2000,8(4): 351- 354.

[4] B, E0l, 5, F AT H@ELR %0 EHRRGERFTFR[]]. AF HE 42,2000, 8(5): 444 447.



530 9

Calculation of 3D Coordinates of the Points
on a Micro Object in a Micro Operation System Using Simple Algorithm

ZHU Fangwen', GONG Zherr bang', Seiji Hata’

( 1. School o Mechatronics and Automation, Shanghai University, Shanghai 200072, China;
2. Faculty  Engineering, Kagawa University, Japan)

Abstract: The complete, magnified 3D information about a micro object to be operated enables the operator
to control his tools and operate a micro object as he does in daily life. Tt covers the shortage of the limitation
of viewing field and the observing direction and the lack of depth information that exist when the operator
performs his operation under the microscope. To generate a realtime, magnified 3D virtual image about the
micro object to be operated, information about the object from different directions is needed. Some simple
algorithms are used to meet the reattime requirement. Algorithms used in calculating the 3D coordinates on

a micro object with a pair of images taken by the camera pair in a multr camera system are introduced.
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