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A Study on the Practicality of Vision Control Scheme used for
Robot’s Point Placement task in Discontinuous Trajectory

Jae-Kyeong Son*, Wan-Shik Jang'

Abstract

This paper is concerned with the application of the vision control scheme for robot’s point placement task in discontinuous
trajectory caused by obstacle. The proposed vision control scheme consists of four models, which are the robot’s kinematic
model, vision system model, 6-parameters estimation model, and robot’s joint angles estimation model.

For this study, the discontinuous trajectory by obstacle is divided into two obstacle regions. Each obstacle region consists
of 3 cases, according to the variation of number of cameras that can not acquire the vision data. Then, the effects of number
of cameras on the proposed robot’s vision control scheme are investigated in each obstacle region.

Finally, the practicality of the proposed robot’s vision control scheme is demonstrated experimentally by performing the
robot’s point placement task in discontinuous trajectory by obstacle.

Key Words : Vision control scheme(H]HA]0]7]%), Discontinuous trajectory(E-A <12, Point placement(3 HJ2]), Obstacle region
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Table 1 Specification of experimental apparatus

System | Specification

Sony XC-ES51
CCD Camera

Avenir TV zoom A=

MATROX Z4 meteor2-MC4

Vision System B AL 640 x 480

Vision Board -
AT 2564 %

)| Sampling rate 30MHz

Library Matrox Imaging Library 8.0DEV

Robot AR SM7 435 Robot

Robot System

Robot controller MMC-BDPO41PNB

PC

- 41l 8 MBBOOV - CPU:2.8GHz - 512MB

Camera 3

Camera 1

Camera 2

Sasung SM7 Robot l

Jest Mode]

Robot Contoller Host Pc

Fig. 4 Experimental set-up
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Table 2 The cases in each obstacle region

Case # Type
Case 1 Failure of the data acquisition in camera 1
Case 2 Failure of the data acquisition in camera 1,2
Case 3 Failure of the data acquisition in camera 1,2,3
m{“”“
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T
(4]
le]
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o
51
Camera3
f% W{hmem 1
“T13 @A
Obstacle ‘&/ Camera 2
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region (B)

(Target point)

Fig. 5 Types of obstacle regions in robot’s trajectory
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Table 4 r.m.s. error values in obstacle region A (unit : pixel)

Obstacle region A

camera 1

r.1.S. camera 2

camera 3 0.1875
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Fig. 8 Comparison of the actual and estimated vision system
model values for each case in the obstacle region B

Table 5 r.m.s. error values in obstacle region B (unit : pixel)

Obstacle region A| Case 1

camera 1
r.m.s.

(pixel)

camera 2

cameraB] 0.1875 ‘ 0.1875
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Table 6 For no obstacle, comparison of the actual and measured
values for target point in x-y-z coordinate

Obstacle Fx Fy Fz r.ms.

region # (mm) (mm) (mm) (mm)
No obstacle 559.099 166.733 113.508 0.418
Real value 559.200 166.800 112.800
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Table 7 For obstacle region A, comparison of the actual and
measured values for target point in x-y-z coordinate

Obstacle Fx Fy Fz r.ms.
region A (m) (mm) (mm) (mm)

Case 1 559.087 | 166.728 | 113.509 0.420

Case 2 559.077 | 166.714 | 113.509 0.422

Case 3 559.093 | 166.730 | 113.507 0418
No obstacle | 559.099 | 166.733 | 113.508 0418
Real value 559.200 | 166.800 | 112.800

F-x—Tposition error(r.m.s.)|

Error(mm)

0.4 *. *:

0.2

0.0 T T
3
3 9 g g
o @ 7 @
=4 o @ @
o - N w
5
[+]
@

Fig. 9 For obstacle region A, r.m.s errors between the actual
and measured values of target point in x-y-z coordinate

Table 8 For obstacle region B, comparison of the actual and
measured values for target point in x-y-z coordinate

Obstacle Fx Fy Fz rLS.
region B (mm) (mm) (mm) (mm)
Case 1 559.074 | 166.793 | 113.592 0.466
Case 2 558.986 | 166.689 | 113.648 0.514
Case 3 558.651 | 166374 | 113.700 0.668
No obstacle | 559.099 | 166.733 | 113.508 0418
Real value 559.200 | 166.800 | 112.800

392
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Fig. 10 For obstacle region B, r.m.s enors between the actual
and measured values of target point in x-y-z coordinate
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