27 A71A 3] 20009 2AGEUE =84 pp.501~506

gl R SAHERS o183 WA fERA ZRE] JEEIER Bt A A
5, &49”

A study of shape recognition and tracking of robot for grinding
by using image processing and fuzzy theory

Song-Min Yoo, Sung-Tll Yun™

ABSTRACT

Many research in Robot
effectively proceeded on the development of
Artificial Intelligence Robot which is able to
apply to the uncertain and monotonous operations

control has

which are repeated continuously in the industrial
field. In this study, the precise shape recognition
of base metal for welding was gained by mono
CCD camera, and the gained data was
transformed into Decimal code through Image
Board in computer. And the Fuzzy Logic control
system designed by use of Fuzzy rule was built
to judge whether the base metals were precisely
matched or not with Decimal code. Mechanically
manipulated Robot syst em was linked to Fuzzy
Control System through image information, and
ultimately, these systems will be able to apply
for production system.
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Fig. 1 Schematic diagram of an experimental
apparatus
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Fig. 2 Block diagram of an expetimental apparatus
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Fig. 3 Dimension of an experimental specimen
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Fig. 4 Image processing pixel line for Front view
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Table 1 Length ratio of target object observed with
respect to various orientation of robot arm

I W
- (A/B)
Upper

wer| Left | Left | Left |Front|Right|Right|Right
Right 30" | 20° | 15" | side | 15" | 20 | 30"
& Left
Upper 091 /{091 /]0.91 /]0.91 /]0.91 /{081 /]|0.91 /]
307 090 10924 0.4 1 0.96 |0.943| 091

Upper [[0.936/10.936/]0.936/10.936/10.936/{0.936/10.936/]
207 0.90 10924 0.4 1 096 (0943 091
Upper [10.95 /1095 /1095 /{095 /10.95 /]0.95 /}0.95 /|
157 090 10924} 094 1 0.96 10943 091
Front }0.90 /]0.924/]0.94 / 1/1 1/ 1/ 11/
side 1 1 1 096 ]0.943| 0.91
Lower [0.90 /]0.924/10.94 /] 1 / [0.96 /{0.943/]0.91 /
15° 093093 |093]093(093 093] 093

Lower 10.90 /]0.924/(094 /1 1/ 10.96 /{0.943/{091 /
207 091910919 {091910.919 10919 | 0913 0.919

Lower )0.90 /|0.924/10.94 /] 1/ ]0.96 /]0.943/0.91 /|
30" 0.90 ) 050 | 090 1 0.90 | 0.0 | 0.90 | 0.90
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92 If e=PB and Je=ZE then JU=PB
If e=PM and 4de=ZE then 4U=PM
If e=PS and de=ZE then 4U=PS
If e=ZE and de=ZE then J4U=ZE
If e=ZE and de=MB then 4U=NB
If e=ZE and de=NM then 4U=-NM
If e=ZE and de=NS then 4U=NS
If e=ZE and de=ZE then 4U=ZE
& If e=NB and Jde=ZE then 4U=NB

If esNM and de=NM then 4U=NM

If eNS and de=NS then 4U=NS

If e=ZE and 4de=ZE then 4U=ZE
&t If e=ZE and Jde=PB then 4U=PB

If e=ZE and 4e=PM then 4U=PM

If e=ZE and 4e=PS then 4U=PS

If e=ZE and de=ZE then 4U=ZE

Table 2 Fuzzy rule table

ox
st}

AU NB|NM|NS | ZE | PS |PM | PB
NB | NB {NB | NB | NB {NM | NS | ZE
NM|NB |NB|NB [NM|NS | ZE | PS
NS | NB | NB |[NM| NS | ZE | PS | PM
ZE |[NB|NM|NS | ZE | PS |PM | PB
PS |[NM|NS|ZE | PS |PM | PB | PB
PM|NS | ZE | PS |PM | PB | PB | PB

PBYZE{PS {PM|PB | PB | FB | PB

where, P : Positive
N : Negative
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Fig. 14 Emor signals of the PID and Fuzzy control
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Fig. 16 Output signals of the PID and Fuzzy control
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Table 3 Link pararreters of 2 axis robot manipulator

Link | ai ai d; i
1 a; 0 0 &1
2 az 0 0 82
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where, c¢1= cos G
Si= sin &
ciz= cos (81 +82)
ciz= sin (81 +82)
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Table 4 Robot arm disposition for CCD camera

calibration
0S1 .on
Calibratig of iRk X y
Q:L)g e

30° 539.87 311.694

Upper 20° 562.486 204.728
15° 570.539 152.875

Front side 581 0
15° 571.664 - 70.916

Lower 20° 564.476 - 93.714
30° 544.29 - 137
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Table 5 Kinematic link angle of robot arm

Angle]
link 61 62
a
30° 71.421° 108.579°
Upper 20° 40.407° 139.593°
15° 20.249° 150.751°
Front side 0 0
15° - 29.249° - 150.751°
Lower 20° - 40.407° - 139.593°
30° - 71.421° - 108.579°
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