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Part 1: Project Description 

A.  Definition and Requirements: 

Construct a mobile robot that simulates the mobile robotic vacuum cleaners currently on the market designed to navigate a room containing obstacles.  At the beginning of the project I was given Kasper, which was created by Bryant Coughlin.  Kasper featured both photocells and bump sensors at this point.

1. The vacuum most cover the entire room and also use it’s edging tool around obstacles and the room’s walls.

2. Redesign the mobile robot Kasper constructed by Joe Anderson and revised by Bryant Coughlin that used Legos as the brawn and the Handy Board for Brawn.

3. Include a sonar detector in Kasper’s design.

4. Kasper must be able to react to it’s environment using more than two input detectors using a preemptive priority based scheduling algorithm. 

B.  Solution(s):

I first just got used to programming with Kasper and using his current sensors.  I worked at doing simple line following and bumping programming.  After getting comfortable with this I moved on to creating a system where Kasper could know where in the house he was.  I accomplished this by creating a grid system.  The grid system is made out of electrical tape and Kasper can following this grid around the house and know where he is at all times.  Also a wall can be implemented which Kasper can navigate around and still get to his goal.  Kasper can be given as many goals on the grid as desired and he will reach them in the given order.

C.  Exceptions

Sonar!  Documentation on the sonar was very limited, after finding what seemed to be good documentation I attempted to install the sonar.  Following the brief instructions as precisely as I could I installed the sonar.  Although the sonar did tick as suppose to no signal back was ever received.  After concentrating on trying to solve this issue for over a week, I decided my focus could be better spent on the goal of maneuvering around the house.

D. Methodology: 

I found that moving my ‘workplace’ into my parents’ basement proved to be very effective.  Once I could get into a controlled lighting environment Kasper responded better.  I also always built upon that which worked in the past.  Since I figured out a good way to get Kasper to follow a line.  I built on this to create the grid system that he now follows.  Also I found that talking to Dr. Pankratz helped me a bunch.  After speaking with him on my ideas about line following he indicated to me that it was important to know ‘where’ Kasper was inside the house.  I needed some type of compass system.  This is when I came up with the idea of the grid system.  The three effective methodologies I came up with were controlling my work environment, bouncing ideas off of Dr. Pankratz, and building upon the ideas that worked in the past.  

Part 2: Demonstration (8-10 minutes)


This may prove to be one of the tougher parts of the project.  Like I stated earlier the environment Kasper is used to was very controlled.  Lighting was perfect to say the least.  I have worked in Cofrin 11 to try and adapt Kasper’s programming to work in a different environment.  Although not working as well as it does in the controlled environment, it does work.  I plan to demonstrate the earlier on pieces of the project including simple line following and bumping techniques.  After doing this I will attempt to show Kasper move around the grid system.  Then I plan on showing video of Kasper in his optimal environment just to give a sense of how he can operate.

Part 3: Q&A 
Part 4: Learning and Development Process

A. Strategies: 

I used several different learning strategies throughout the course of my project.  As I stated earlier one of the strategies I used was speaking with Dr. Pankratz.  Every time I left his office I felt like my project was back on course and I had a better sense of where things were going.  Another strategy I used was the Internet.  While attempting to implement the sonar I sifted through message board upon message board, searching for troubleshooting on the Handy Board.  Many reported having the same problem that I had, and rarely was a solution ever given.  The last place, which proved helpful for finding answers, was Bryant Coughlin’s project site.  His site had all of his code and documentation on Kasper including how to load programs.  I think I learned best during the project when I stepped away from the project for a while and just designed on paper.  Much to my surprise many of the things I dreamed up on paper could be implemented!  

B. Knowledge: 

Operating Systems class, proved to be easily the most helpful course.  Preemption and threads were a huge portion of my project.  Although I cannot say that I intimately remembered both of these topics, with a little bit of refreshing most of the concepts came back.  The mindset to program in an event/thread based system was not an easy one to attain but after speaking with Dr. Pankratz and studying it on my own I feel I  created a decent system.  

C. Extensions: 

One extension that would be nice would be to get an infrared or sonar sensor to work with Kasper.  If this could be achieved, Kasper could maneuver around objects much easier.  I also think the program that I have created could be extended in some respects.  Kasper moving around walls is in very early stages of programming.  If someone was to work more with this it could be improved.  Also adaptability is an issue with Kasper.  Moving from one environment to another is extremely difficult and I believe there are ways to change the system so this would not be a problem.

D. Advice: 

Work ahead!  Start early!  See how much you can get done right away.  Also, don’t try to tackle the whole problem at once.  Always give yourself a current goal.  I did this in my journal and it helped me to keep track of how much I had done.  Finally, and maybe most important, if you get stuck try and work on something else productive, if you focus too much on one thing you can lose precious time to accomplish something else. 

