CMPE 360 PROJECT 1





ROBOT ARM MANIPULATOR


(DUE: July 18, 1996)





Manipulator systems used on various types of robots use an advanced control system to guide the manipulator arm to desired locations. One of the requirements of such a control system is that it design a path for the arm to move from one location to another that involves a smooth path to avoid sharp jerks in the arm that might cause objects to slip out of its grasp or damage the object or the arm itself. Therefore the path for the arm is initially designed in terms of a number of points over which the arm is to move. Then interpolation is used to design a smooth curve that will contain all the points. We will consider this problem assuming that the manipulator arm is moving in a plane, but a manipulator arm generally is moving in three dimensional space.





It is assumed that the points over which the arm needs to pass are in a data file. We will assume that the arm moves to a location to grasp an object, then move to the location to release the object, and then move back to the original position. We will also assume that intermediate points are included in the path to guide the arm away from obstructions or to guide it over sensors that are collecting information. Therefore, each point will have three coordinates- the x and y coordinates relative to the home position of the manipulator arm and a third coordinate coded as follows:





Code�
Interpretation�
�
0�
Home position�
�
1�
Intermediate positions�
�
2�
Location of object to grasp�
�
3�
Location to release object�
�



The contents of a sample data file can be as follows:





x�
y�
code�
�
0�
0�
0�
�
2�
4�
1�
�
6�
4�
1�
�
7�
6�
2�
�
12�
7�
1�
�
15�
1�
3�
�
8�
-1�
1�
�
4�
-2�
1�
�
0�
0�
0�
�



�
Write a MATLAB program that uses 


a cubic spline 


lagrange interpolation


newton forward interpolation


to design the path of the manipulator arm to the object, then to the release point, and then back to the original position. 





Requirements:


DO NOT USE ANY BUILT-IN INTERPOLATION FUNCTIONS OF MATLAB.


Assume that the x increment to be equal to minimum x distance to be travelled divided by 10.


Initial path (as line segments) and the final path will be plotted (insert circles at points at which the robot arm stops).


Input data must be reordered if necessary to obtain the correct sequence.


If the input data contains more that three paths, then the number of individual paths where a path ends with either grasping an object, releasing an object, or returning to the home position will be counted and written in tabular form.


The interpolated data points for the complet
