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Pose determination of a 4DOF parallel robot end effector using
machine vision

E. Ghanbary?, Master of science, M.Mahboobkhah?, Associate professor, G.Karimian?, Associate professor

1- Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran, Email: el-ghanbary92@ms.tabrizu.ac.ir
2- Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran, Email: mahboobkhah@tabrizu.ac.ir
3- Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran, Email: karimian@tabrizu.ac.ir

Abstract: Parallel mechanisms are more utilized, because of their extra precision and stiffness in comparison with serial
mechanisms. Measuring position and orientation (pose) of parallel robot end effector and performing kinematic calibration, is a
guaranty for, moving precision of these robots. Through different measurement devices, machine vision has advantages such as low
cost, simplicity in use and rather appropriate precision. In this research, in order to measure pose of end effector of a 4-DOF (degree
of freedom) parallel robot, a vision-based measurement system, is designed and implemented in Matlab software. The laboratory
device is a stereo camera. Camera calibration is carried out in Matlab. A triangular shape is used as feature on the robot end effector.
By processing the images acquired from pose of end effector, in designed measurement system, rotation matrix and translation vector
are obtained and the exact position of the end effector is revealed. For investigating precision and accuracy of proposed measurement
system, a conventional measurement method with the help of gauge block and indicator, is used. According to the nature of machine
vision, the results achieved in this examination, are acceptable; although better precision can be attained by improving devices used
in this research.

Keywords: Parallel Mechanism, machine vision, stereo, feature extraction, rotation matrix, translation vector.
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1 Principle point
Intrinsic parameter
13 Extrinsic parameter
4Canny

15 Epipolar line

16 Triangulation

17 CTF (Coarse-To-Fine)
18 Bumblebee-2
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20 Gauge block
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