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Jointed robot Arm Design and Control

Student : Chai-Wei Chen  Advisor : Chin-Pao Hung
Department of Electrical Engineering
National Chin-Yi University of Technology

Abstract

The aim of this thesis is to study the design and control of jointed

robots. It mainly 1ncludes the me. anism de51gn and electrical control
system development | '

operatlon Note a11 comp_f
from domestlc It1s help

board and servo cOntr boar |

trajectory as a series of* pos1t10nv command_ and transfers them to the
servo control boards respectively. Servo’ ontrol cards receive the control
command and finish the position closed-loop control individually. The
developed electrical control system is easily being extended to any axis
jointed robot control. Note the I>’C communication protocol is the bridge
of main control board and servo control boards. It needs only two wires to
connect each other. It is easily to add or to remove any board and don’t
need to change the original design. Lower control cost and smaller size
can be obtained.

The servo control board of each axis will execute closed-loop position
control after receiving control command. The controller can be modified
flexible depending on the performance requirement. In this thesis, PID
type controller with Ziegler-Nichols tuning scheme is built in the servo
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control board. How to simplify the highly nonlinear robot system to
alleviate the control complexity and to achieve the desired performance
would be described in this thesis. Finally, the experimental results
demonstrate the possibility and feasibility of the developed robot system.

Keywords: - I’C, jointed robot, electrical control system, PID control,
servo control :
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