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Part 1: Project Description

A. Definition and Requirements

During the duration of this project, I was instructed to build a mobile robot from a kit provided and to design and implement operating systems for it based upon different desired behaviors.  I started with a Talrik Junior Pro robot kit.  The only assembled part of the kit was the micro-controller board (Motorola MC68HC11 based micro-controller circuit, the MTJPRO11) and the communication converter (MB2325: Bi-directional Serial Communications Voltage Converter).  The kit consisted of the body, two servo motors, two tires, a ribbon of multicolored wires, two IR emitters and receivers, two photocells, and four bump sensors.

I needed to implement all of the components in the TJ-Pro kit and install OS drivers for each.  That is, the robot must react to each detector.  Test drivers also needed to be written for each sensor.

I was to set up priority queues and compare different scheduling strategies.  Also, use both non-preemptive and preemptive implementations.

I was to design several experiments that demonstrate robotic behavior based on the sensors.

I needed to install a new sensor that did not come with the kit, write a driver for it, and design an experiment to test it.

During the semester, I must identify principles of robotics.  That is, why is the Talrik Junior Pro a robot?

And finally, I should suggest further research directions based on my experiences.

B. Solutions

I did get the TJ-Pro fully assembled and working. Test drivers have been written for the photocells, bump sensors, and servo motors.  These drivers have been tested under different experiments that will be demonstrated during the presentation.  A multitasking priority queue has been established, and non-preemptive as well as a preemptive program has been devised and tested.  These tests have also provided a basis for the definition robotic behavior.

C. Exceptions

There are two major things that have not been completed: the IR detector has not been installed nor has a new sensor that did not come with the initial kit.

D. Methodology

I first had to assemble the robot from the kit.  I used an assembly manual from the manufacturer’s website.  Once this tedious process was completed, simple test programs to get the robot moving were written in a language called interactive C (IC), a variant of C.  IC is a language geared towards robotic coding.  After initial tests did not work on the TJ-Pro circuit board, the Handy Board replaced it.  This board was ready to use because it had been previously assembled by a previous student.  All wires and code knowledge had been designed for the TJ-Pro board.  Since the introduction of the Handy Board all new wires had to be assembled, and I needed to educate myself with the Handy Board.  Most of my knowledge of the Handy Board came from the books, Mobile Robots and Robotic Explorations.  Code writing techniques came from these books as well as last year’s student’s code documentation.

The bump sensor experiments I used tried to place the robot into a tight situation/spot and have it work its way out.  This way I knew if it could handle multiple bumps while executing another bumper hit.  This also showed me if the robot could get out a potential infinite looping situation (i.e. The center bump is hit and backs up. While backing up, the back bumper is hit and it goes forward, thus going forward and triggering the center bump again.).

In the photo sensor experiment, I used a white poster board with a black line marking a track to follow.  These photo sensors would pick up the light changes if it were to go over the black line.  This would then cause the robot to take immediate reaction and turn towards the light.

Part 2: Demonstration

My demonstration will feature the multitasking component of the robot with its bump sensors being the primary interrupt, the photocells taking the second most important interrupt, and lastly, if no flag has been tripped, the robot will move in a some predetermined direction.

Part 3: Questions and Answers

Part 4: Learning and Development Process

A. 
Strategies

My best learning techniques came from brainstorming with Dr. Pankratz.  He helped remove my thoughts of defect in one area of the code to another.  He would help break up the code better and ask me questions about the code, making me think why I needed this section of code here.

B. 
Knowledge

The logical thinking process involved in the CS curriculum helped me out the most.  Assembling the circuitry, I learned on my own and the code writing was easy because of IC’s simplistic nature.

C. 
Extensions

The senior who will take over my project next year should consider looking into implementing the IR detectors and sonar detection.  This would give the robot a better sense of perception of its surroundings.

D. 
Advice

I would give this one simple advice for students next year, be prepare for setbacks.

E. Overall Experience

Having working knowledge of robotics has been something I’ve long wanted to know.  And thanks to this project, I now have that.  This experience has deepened my interest in robotics.

