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Abstract

The following paper describes the design of an autonomous robot that picks up empty cans.  The robot is being built using an auto-cad designed platform.  The robot will be designed to seek out objects, determine if it is an empty can and pick it up.  The mobile platform will use a TJPRO11 board and sensors for feedback from the environment.  The Stoker 2000 will use IR detectors and emitters; bump sensors, and an autonomous arm for picking up an empty can. The motivation behind the design of this robot was derived from visiting various places and finding empty cans are sitting around everywhere.  The use of this robot will make cleaner areas.

EXECUTIVE SUMMARY

Stoker 2000 is a three-wheeled autonomous robot. Its sole purpose is to seek out empty and full cans in an open space and determine if it is empty or full.  If it is empty it picks the can up with an autonomous arm, if it is full it will back up and continue it search for an empty can.  It performs the action of a person walking around picking up empty cans.  Stoker consists of an auto-cad platform made in wood and an autonomous arm made in plastic.  The main challenge of this project is to prevent the robot from picking up a full can.  The other challenge was to program the arm to move in a correct motion and speed.  If the arm didn’t move exactly correct the can could be pushed aside and the robot would therefore lose it main objective.  The fully integrated platform was achieved by using the TJPRO11 board, Infrared sensors, bump sensors, designed sensor, and autonomous arm.  The designed sensor was used to determine if the can is empty or filled.  The autonomous arm is used to pick the empty can up.  The infrared sensors were the object avoidance when the robot was going forward.  Bumper was used for avoidance when the robot is backing up.  Motion was controlled using two servos.  

Introduction:

Going to places such as football stadiums and concerts viewing people going around picking up cans made me realize what a waste of human work force.  A small, inexpensive autonomous robot could perform this repetitive task. The objective of this project is to build an autonomous robot that will seek out empty cans and pick them up. This objective will be met using a variety of sensors, servos and an autonomous arm for picking up empty cans.  The paper will discuss the entire integrated system, following with servos and the sensors used to accomplish the objective.  Finally, I will discuss behavior algorithms and the specific code used to achieve the required objective.

Integrated System:

The completed system will consist of one bumper switch in the rear.  A specific designed sensor will be used to determine if it is an empty can or not.  . The arm will be pre made and uses two servos to lift the empty can up.  These two servos are connected to PA4 and PA5 on the TJPRO 11 board. The integrated system will be powered by six Ni-Cad batteries providing 7.5volts of power.  The Infrared emitters are powered by a 40 KHz signal generated by the PE2 and PE3 port on the TJPRO 11 board.  The bumper switch will be connected to the FBRSW port on the TJPRO11 board.  The designed sensor will be connected to the RBSW and FBCSW port on the TJPRO11 board.   Motion will be accomplished by two servos.  These two servos are connected to PA3 and PA7 on the TJPRO 11 board.
Mobile Platform:
The mobile platform consists of an auto-cad made platform that contains Ir detectors and bumper for object avoidance, wheels attached to hacked servos for locomotion, and two servos to move the arm.  The Robot will travel in a random pattern until it bumps into a can.  Once the robot has reach a can, a designed sensor is triggered, the sensor will determine if the can is empty or full.  Stoker 2000 will use a pre-fabricated arm that will grasp and lift the empty can in one motion using two servos.  If it is not an empty can, Stoker 2000 will continue in its search pattern. Few problems were encountered. The most significant problem occurred when Stoker was backing up and was hitting another full can before starting going forward.  To combat this problem, I wrote into the avoidance code to detect when the back bumper was pressed during reverse. Since this could only occur after Stoker picked up an empty can or was backing up after hitting a full can, he would immediately accelerate forward and turn to eliminate it.  However, if it was to close to the can in front of stoker, stoker would not have time to turn.  No solution exists without significant changes to the structure to the platform.  Any future robotic designs using, the designer must be aware of the limitations of the design when encountering this problem. 

Sensors:

I attached all sensors  to the TJPRO11 board. Since, the code for reading the sensors has already been written by Professor Doty, the made the job of coding much easier.  My design called for six sensors: two IR sensors, one Bumper sensor, one designed sensors(two sensors) and one sensor on the arm.
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Figure 1
Figure 1 above, depicts the hacked version of the Sharp GP1U58 IR detector that I used for obstacle avoidance.  This allowed me to determine approximately, how far away Stoker was from an object or person.  The Irs was placed higher up than a can so the can was not able to interfere with the cans.  Further, when the  port PE2 or PE3 got a reading of 127, the robot was approximately 1 foot away from the object. Some factors determine the capability of the detectors.   For example, if it was a dark wall in front of the robot, the robot could not detect it until it was less than 8 inches away from the wall.

Bump: 

The bump sensors consist of 1 micro switches mounted at the rear of the platform. It is used when the robot is backing up after finding a full can or after releasing an empty can.  If the bumper is getting activated an obstacle have been hit and the robot will go full speed forward and do a turn. If the rear bumper was pressed, the analog input read 45-55.  The reason for only having one bumper switch in the back and none on the sides is that the robot will never get bumped on the sides. 
