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This research presents about the technique of the trajectory control of a robot arm
which can interact with an environment by installing the sensors for the obstacle avoidance.

Early study and develop Robot's Mathematical equations of 2-Link Planar Arm with 2
degrees of freedom and Articulated Model with 3 degrees of freedom which are composed
of Forward and Inverse Kinematics, Force and Velocity Jacobian, Forward and inverse
Dynamics. After that Simulate circulér and square trajectory control with obstacle avoidance
by using the Jacobian Estimation Technique while Robot is moving to find modified trajectory
of joint space control. This technique requires Gradient Projection method to adjust.

Consequently develop the control system for experimenting with CRS Robot which is
installed Force sensor and Local Positioning Sensor (Fastrak®) to know the status of the
environment or obstacle. First scheme, The CRS Robot with Local Positioning Sensor
(Fastrak®) bring its feedback (Obstacle distance) to compare with desire trajectory. An Error
is converted to Joint space by Inverse Jacobian and to find modified trajectory. In part of
Second scheme, The contact force controlling between End effector and non-rigid angular
surface install force sensor to feedback for Integral of Implicit force control to control of the
desired force. Then control both of two scheme to CRS Robot for obstacle avoidance.

The resuilt of controlling CRS Robot which is installed sensors show that the control
design can compatible with any sensors and the control systems can control the trajectory of
robot arm to avoid obstacle. Addition to the Controller can control the steady contact force

on angular plate. So this method could be applied to use in any industrial robot for

controlling to interact with the environment.






