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Abstract

Recently, with the continued growth of businesses and sales using robots, the scope of robot-related industries is
expanding, and industrial robots are playing a key role in smart factories. However, recently, various studies are
being conducted using video data about robots and the surrounding environment to automate not only general
industrial types required in industrial sites but also highly intelligent industrial sites. In this paper, we acquire vision
camera data for identification marker position estimation information through the Robot Operating System(ROS)
platform and propose a robot manipulator control system based on this. The marker position arrival and accuracy of
the robot manipulator were measured through simulation and real environments. As a result of the experiment, the
average time to reach the marker was 6.61 seconds, and the Root Mean Squared Error(RMSE) between the marker
coordinates and the actual end effector coordinates was 0.0125.
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Table 1. Specifications of Open-Manipulator-X[15]
Actuator DYNAMIXEL
XMA30-W350-T
Input voltage 12V
DOF 5 (4 DOF + 1 DOF Gripper)
Payload 0.5kg
Repeatability < 0.2mm
Speed(Joint) 46RPM
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Reach 380mm Fig. 2. Degree of freedom structure of
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Fig. 1. System configuration



44 ROS 717k WA A\ 26g o3 vl 9]

F 2. Open-Manipulator-X2| D-H Zt2io| g
Table 2. D-H Parameter of Open-Manipulator-X

Joint a (m) a (9 0 (°) d (m
1 0 0 o1 0.077
2 0.130 0 02 +00 0
3 0.124 0 63 -60 0
4 0.126 0 04 0
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Fig. 3. Configuration of Open-Manipulator-X [15]
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Fig. 8. Experiment configuration
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Table 3. Measurement results based on 0°
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Fig. 10. Measurement results based on 0°
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1 0.1957 | 00049 | 0.18%4 | 0.0007 0.0111
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T4 Q7F 5 23
3 | 01838 | 00037 | 0.1890 | -0.0043 | 0.0095 .
4 | 02026 | -00041 | 01860 | 00051 | 00166 Table 4. Measurement results based on 90
51 01719 | 00045 | 0.1518 00 0.0206 X1 yi x2 y2 distance
6 | 0.1808 | -0.0108 | 0.1997 | -0.0081 | 0.0191 1 0.1589 | -0.0072 | 0.177 -0.0026 | 0.0188
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