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Robot Vision System
for An Assembly Automation System
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Abstract

In this report , a calibrated robot vision sys-
tem is used to identify part no. and 3D po-
sition of the assembly model by using 2D
image information . When position informa-
tion is obtained , we send it to the assembly
automation system for the following work .
First , we briefly describe the method , an-
alytic geometry , used by this project and
explain the image processing method . At
last , we estimate the 3D position of a real
model .
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l1 m1 n1 0
l2 m2 n2 0
l3 m3 n3 0
0 0 0 1
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(a, b, c, f, g, h)-3(���(A¼B¼
C¼D¼A′�B′-

A ≡ al21 + bl22 + cl23 + 2fl2l3
+2gl1l3 + 2hl1l2 (8)

B ≡ al1n1 + bl2n2 + cl3n3

+fl2n3 + fl3n2 + gl3n1

+gn3l1 + hl1n2 + hl2n1 (9)
C ≡ am1n1 + bm2n2 + cm3n3

+fm2n3 + fm3n2 + gm3n1

+gn3m1 + hm1n2 + hm2n1(10)
D ≡ an2

1 + bn2
2 + cn2

3 + 2fn2n3

+2gn1n3 + 2hn1n2 (11)
A′ ≡ B2 + C2 − AD (12)
B′ ≡ −A2 (13)
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z′′′o1 = ±
√
−B′1/A′1r (14)

x′′′o1 = −(B′1/A
′
1)z′′01 (15)

y′′′o1 = −(C ′1/A
′
1)z′′01 (16)
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r =
−h

K[±
√
−B′1/A′1 ±

√
−B′2/A′2]

(17)

#'h����W zcH�0�(XY-

K =
k

l1m2 − l2m1
(18)

k = −l3m2n1 + l3m1n2 + l2m3n1

−l1m3n2 + l1m2n3 − l2m1n3(19)

4 ����
1) TÏY(
TÏ�WX(Y��Kcda-Y(
¦Z{~4cdagc���cy�
�"ª«-5TU�X9~4cda
�ª«�20 mm=

2) ��QR
56+,WX(�K4Z����
QR_c��(������-Z
1(a)Z5`���������-
Z1(b)¦Z5��"X"#õ�$Þ
I9�~���-[`?��g~4
��[�� 198�-Z 2¦Z���
�\]-�~��[��256�=

3) c��I��
�~�������3�Þ����
�g(�cH)* (2)-#OjNÒ

3



Z 1:��K
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Oj ��K ���
a -1.096E-3 -4.020E-4
b -2.837E-5 -1.079E-5
c -2.155E-3 -7.639E-4
d -5.067E-2 -1.944E-2
e 1.112E-1 3.553E-2

� � � c H ) * � O j -
3 ~ % & ' c � � I � �
(0.01113, 0.691951,−0.721862)
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• c y :(17.08348 , -1.598671 ,
30.7581955)

• ª« :19.365362 mm
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