Robotics: Integrated System Design

Fall 2009

General Lab Philosophy & Expectations 

· The assigned labs are for you to get hands-on experience applying the concepts covered in lecture to elements of robotics. 

· Labs are for preparing your team for designing and implementing the final project.

· The labs are for developing effective teamwork skills.

· The labs are for learning from each other enough about other disciplines to be able to work on a multidisciplinary project.

· Lab work is team assigned; it is to be done as a TEAM. 

· Teams are expected to meet, discuss, plan, and develop the labs together as a team.

· Team meetings are to be run as discussed in the class, each member should be assigned a role, each meeting must have an agenda, task assignments must be made, and progress documented.

· Team roles must be assigned appropriate to the topic. The Chief Technical Officer (Facilitator) will be the person with the appropriate background, for example, an assignment on circuits will be led by an electrical engineer. The other positions assigned will be Scribe and Rat Hole Watcher (Timer).

· With each assignment teams will hand-in their team meeting minutes. See the Team Meeting Notes Template (available on the website). Minutes must be word processed and will be graded for professionalism and detail.
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Lab Assignment 1: 
Rube Goldberg Machines and XBC Tutorial
Lab Goals

· To get familiar with materials in the robot kit.

· To get in an engineering frame of mind for designing and building.

· To get working as a team.

· To have fun! 
Introduction

In this lab your team will design a simple Rube Goldberg Machine. The basic idea is that this machine performs a number of overly complex steps in order to complete a simple task.  For more information on Rube Goldberg machines, including an annual national contest, visit the Official Rube Goldberg website. 
Team Assignment Part 1: Getting to Know Your Robot Kit

1. As a team work through the Robot Kit Tutorial Slides. Be sure everyone on your team understands how to use the XBC and how to build LEGO structures. 

2. As a team fill in the Tutorial Questions. Try to do this without looking at the slides. If you have problems review the appropriate parts of the slides.

Team Assignment Part 2: Cat-a-pult or let the cat out!
Build a Rube Goldberg Machine that will throw the cat out. Your team’s machine must consist of at least 10 energy transfers (steps). Three of your energy transfers must use the XBC controlling either a servo or DC motor and one sensor to activate an energy transfer. The remaining 7 energy transfers must be non-electrically powered. Note that a human starting the mechanism does NOT count as an energy transfer. You may add other materials you can find, except batteries or power supplies.
Each step must be unique and contribute to the goal. Basically this means you can't, for example, have some rolling ball hit a few pins on its way down a ramp and have those actions count as steps.

Demonstration

· Demonstrations will be in class on September 9th during class in EB 2029.

· Your team will have three attempts; the best of the three will be counted.

· Only two human interventions are allowed, one to start the machine, and one to intervene if something unexpected happens.

Hand-in

· A lab report describing your team’s design. It must include pictures with labels and arrows explaining each step. If you need a digital camera, one can be checked out (contact Aaron or Scott).

· Team Meeting notes (as described in the General Lab Philosophy)

· Answers to the tutorial questions.

· Due date: September 12th at 11:59 pm. Soft copies must be placed in the class drop box.

Evaluation

· 45 points: 4 points for each successful energy transfer, 5 points for WOW! factor.

· 30 points: Tutorial Questions.

· 15 points: Lab report

· 10 points: Team Meeting Notes

Extra Credit

· 5 points for the furthest thrown cat or 5 points for sinking the cat in a standard lab trash can at least 6 foot away. 

