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1. Introduction
Ve had repoted a method which us-

es shadow information with one point
light source, to measure the three-4
imention measurement position of wire
tips. However, a disadvantage of this
nethod is that it cannot determine the
vair, the image of the tips and corr-
esponding shadow of this tips, when

. the lens focus, the point light sour-
ce and more than one tip are in the
same plane, therefore, it was diffice
ult to measure the three-dimension
measurement position of terminals in
some case, In order to measure the t-
hree-demension measurement position

of many line-like objects,a new vision
system which use two point light sou-
rces has been developed. An
algorithm that uniquely determines the
corresponding pair of terminals is a-

1lso developed, Ve also obtain a genersl
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The measurement of vision system for many line-like objects
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method to measure the three-dimensio-
n neasurement position of wire tips,
The accuracy of mesurement is also i-
mproved, because the three-dimension
measurement position of the terminals
is calculated by the cross-point of
three lines,

According to the corresponding pa-
irs of the terminals, we determine the
corresponding pairs of the line, Based
on the fact that the corresponding i-
mage pair of the points on the line
and the image of the point light sour-
ce are collineaf, ve can calculate the
3=D position of any point on the line
» and then the orientation of the lin-
e,

Fin~1lly, the experimental results

are shown,

2. In case of a point light source.
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Fig.1 Princiﬁle of measurement
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Fig.2 Finding correspondence of each of
line-like objects to their shadow

3., In case of two point light source.

Point light source
Point light source S2

Fig.3 If two (or more) terminals Pg, Pp
and the illuminant source S are a-
ligned with a line in image, the
source S, is used to find correspon-
dence of the terminals Pg and Pg to
their shadows Py and Py
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Fig.4 Relation between the terminals and
lines Ll, Lz, L'

1 Shadow point J is co-sub imagei
[Lu,)]:{

0 Except

1<i, i<n (1)

Liy=1, Lgy=1, Lak=1 (2)

X=X 40, Y1=YAo, Zx=ZAo
Xo=X 1, Yo=Y, 1, Zy,=Z 4,
X=X, Y=Y 4, Za=ZAz

Li=Xp—X 40, M=Yp—Y 4, N1=ZD-ZA0
L2=Xs1—XA1. My=Y1—Ya,, N2=Z:1“‘ZA1
L3=Xs2—XA2. Ma"—'ysz"YAz. Na=zsz—ZAz

- vy

M N,
LL i (3)
di={(X.—X)*+ (Y~ Y )+ (Z,—Z,)?]
—[L, (Xe—XD+M; - (Y—Y (4)
+ N (Z—Z) T/ (L2 + M2+ ND)
L=29]d12 (5)
=
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L4, Line of 3-dimension coordinates.
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The lens focus
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Calculating the 3-D coordinates of the
pbint on the wire.
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Calculating the orientation of the wire.
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5 (a) The 3-D mmeasurement of the point
on the line-like objcct

Fig.

Table 1 The position of the point light source
and the focus of the TV-camera

(unit : mm)

Fig.5(b) The flow chart of 3-D measure-
ment of the point on the line-lik-
e objects.

( Input image
v
Background compensatioEJ
\I .
Tﬁinary imagggl

Using the shrinking-expanding
method to discriminate the body

from the line-like objects.

v

x | vy | z
Point Light Source 1 —1,513.0 | 952.0 ] 1,500.0
Point Light Source 2 1,950.0 | 831.0 | 1,370.0
Focus of the TV-camera 16.4 | —42.5 812.0

5. Line direction,

Image processing
(Extraction of the terminals )

1

Finding the correspondence of terminals

to their shadow, Deciding the correspon-
dence of wire to their shadow,
Drawing the straight line which transv-

erses the corresponding wire pair from

S and getting two cross point

Tracking and coding the line-like
objects and extracting the termi-

nals,

Fig.6 Procedure of lmage processing,

L1=(I1—Ii_1)/l ( 6 )
My=(yi~y.-0/1 7))
Ni=(z;—z, ]I (8)
I=V =2 0" =y D =2y (9 )
6. System composition and it's.

experimental result.

Extraction of
o~ the line-like

UL A objects.
N \\
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Fig.8 Extraction of the terminals
of the line-=like object for

+ 1mage
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image 1.
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Extraction
of the ter-
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like objec~
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Fig.10 Determinig the image and their
corresponding shadow.
7. Concluding Remarks.

¥We implemented measure the threew
Dimension Measurement position of ma-
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ny line-like objects, a new vision
system which use two point light sou-
rces has been developed,

An algorithm that uniquely deter-
mines the corresponding pair of term-
inals is also developed. Therefor we
obtain a generalimethod to measure the
three-dimension position of wire tips,
The accuracy of mesurement is also im-
prove, because the three-dimension po-
sion of the terminals is calculated by
the cross-point of three lines,
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