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Joystick Control Software
Position and Force Scaling. This type of joystick control software allows the user to input the scaling values of position and force reflection between the joystick and the manipulator. In the position mode, as the operator moves the joystick a certain distance, the manipulator would move according to the set scaling value. In the force mode, the operator is able to input the scaling value of the reflected force at the manual controller. For instance, when the robot experiences a certain amount of force, the magnitude of the reflected force is scaled by the operator. This is especially important to prevent fatigue. This flexibility makes it possible to accomplish various tasks at any level of delicacy.

Rereferencing. As the operator moves the joystick, the manipulator moves a certain distance. However, in order to move the manipulator further, the operator must define a reference point so that he/she can make other joystick movements. This is accomplished by temporarily suspending the joystick/remote system connection, moving the joystick to a desirable reference position within its workspace and then establishing the connection with the remote system. This is achieved by placing a connect/disconnect toggle switch on the joystick.

Joystick Mechanism Input-Output and Force Equations. The joystick input-output motion equations and force-reflection equations must be derived and executed by special software. This software does the forward and inverse kinematic analysis of the manual controller and remote manipulator. These equations should be written as efficiently as possible so that they can be used in real-time computer control. 

High repeatability, the ability to return to a previously recorded position given the same coordinates

Low accuracy, the ability to go to a position whose coordinates were computed.

