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Robots have been one of my admirations for a while, well since I was about eight years old.  I never had a chance to take a robot class while I was in college, because of the other class loads that I did have to take. Being a senior and having a senior project this is my chance to learn about robots.


What can I learn about robots with a senior project? Well I can learn a lot. I can learn how robots work as a machine, what kind of decision making does a robot have to do to move, what kind of programming is involved, and what I need to do to put a holonomic robot on the web so students can learn how that robot works.


First thing I need to do to accomplish is to build a holomonic robot that is able to move around using its 3 servo motors. Next, this robot also needs to have an ability to hold the PDA that is going to be physically connected to the robot. The PDA in hand needs to have a program that is going to run the holomonic robot and its servos. The PDA needs to take the input from the user and according to the speed and number of servos involved the robot will move accordingly. Complete documentation and explanation of the project will be kept on the web site. http://euclid.nmu.edu/~ikruhak. Finally, I am hoping to put the robot on the web, where it can be controlled from anywhere on the internet.  It can then be used to educate others on holomonic robots and their physics.


The programming language involved would be Java and some marking language to write the web page, most likely HTML and CGI/Perl. With this I can use my previously learned knowledge of Java and HTML.


I think this would be good learning experience because I can refresh my knowledge of programming in Java and learn how to control a robot over the web. Other things I am learning include:  robotics in general,  and how to manage my time with a big project.

Grading Guidelines:


	Max. Grade
	Task
	Description

	D
	Working Robot
	Build robot with PDA controller.  Have a servo controller able to direct the robot.

Robot is able to carry PDA.

	C
	Barebones system functionality
	Robot can be minimally controlled from the web (through the http server on Euclid, through the internet (e.g., Java RMI), to the PDA, thence through the PDA serial port to the microcontroller for servo motor control.)   User (via a web browser) able to direct robot to translate and rotate.  (Web interface instructs user how to compute wheel velocities for rotation, and, separately, for translation.  Then it allows user to enter wheel velocities and test the results.)

	B
	Visual Feedback System (video feed)
	Video camera allows birds-eye view of robot from the web (streaming video or webcam) so that user can see what their control input produced.

	A
	Web GUI 
	GUI that teaches some of the basics of linear algebra by allowing users to compute the expected trajectory of the robot (i.e., rotation and translation) from the three motor speeds as input.  Users can then run the robot to see if the actual trajectory matches their expectation.


Documentation:


(1) The student will add the following to the web site described above:  (a) a link to the project  proposal, (b) links to resources such as the CMU and Acronym PPRK pages, (c) a link to all source code, which has been commented!, (d) a short, overall description of how the system works (major pieces), and (e) a brief list of some trials and tribulations, lessons learned, tips, do’s and don’ts, performance issues, etc. that the student has picked up along the way.

(2) A standalone technical report consisting of items (d) and (e) immediately above, that can be read by itself, apart from the web site, hyperlinks, etc., in printed form.

