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Thesis Title Prototype of Industrial Delta Robot

Name — Surname Mr. Channarong Choosui
Program Mechanical Engineering
Thesis Advisor Assistant Professor Pradya Prempraneerach, Ph.D.
Academic Year 2016
ABSTRACT

In the first part of this thesis, a design and construction of a three-parallel-link structure
Delta robot driven by three motors is presented. Inverse kinematics is used to design and to select
the length of each link in order to obtain a suitable workspace in a horizontal plane and at a desired
height. Then the working space of the Delta robot is simulated before constructing a real Delta
robot.

Point-wise tracking and trajectory tracking controls of the end-effector of the Delta robot is
used the inverse kinematics computation The simulated movement visualization, developed by
MATLAB/GUI, is emphasized on the user-friendly function for trajectory motion control of the
end-effector of the Delta robot driven by DC motors. Smooth-and-continuous trajectory is
interpolated from a specified position selected by the user.

The first experiment is an evaluation of an accuracy of the point-wise tracking control of the
Delta robot using DC motors. The point-wise tracking errors along x and y axes and along z axis are
at most £2 and +1 mm, respectively, for 100-mm motion control in each axis. The second
experiment is an evaluation of the motion speed of the Delta robot using AC motors as the user’s
specified trajectory tracking in by comparing motor commands with measured encoders of each link
A maximum angular speed that the Delta robot can achieve is 901 degrees per second. The
experiments found that the Delta robot can work in an accurate manner repeatedly in three
experimental runs.

Keywords: Delta robot, inverse kinematics, workspace, trajectory tracking
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Abstract

In this article, design and construction of the delta robot, which has three-parallel-link structure driven by
three DC servo motors, is presented. Using inverse kinematics. length of each link could be selected such that
desired delta-robot workspace in horizontal plane at a specified height can be achieved and simulated b

2y
£ >
constructing an actual delta robot. Moreover, we developed point-wise tracking and rraject?ﬁ tracking

Y . 4
using inverse kinematics for an end-effector of delta robot. MATLAB/GUI is used for deve]opfng rllgé

¥ .
software, that is emphasized on user-friendly function and smooth-and-continuous trajectory! tracking.
9

compared against measured encoder angle of each motor/link to déi;m'line ana
| | 2

From three experimental runs, delta robot establishes a good @biliwﬁi

W/
o’
error less than 1 degree.

Y
Vs

Keywords: Delta Robot, Inverse Kinematics, Workspace, Trajectors Tracking ,f
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