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2010 Robot Challenge

Objective 

The objective of the robot challenge is give youth hands-on experience in design, construction and team problem solving by building and programming a robot for an industrial type task. Through this exciting project youth are encouraged to explore the many rewarding careers available today with manufacturing companies in Oxford County and the surrounding area. Teams will get a chance to work under an industry sponsor and have access to a local mentor who is familiar with industry and some of the challenges they may face in this project.
Design Statement 

A team of students will work together to design, construct and program a robot to perform an assigned “industrial” task. The robot will be built using the Lego Mindstorms NXT Robotics Kit provided. Teams will come together in Goff Hall at the annual Oxford Invitational Youth Robotics Challenge event where a panel of judges will evaluate their project. Each team that completes the project and participates in the Challenge event will get awarded Gold, Silver or Bronze honours and their school or club will get to keep the Lego Mindstorms kit ($600 value). A special Platnum award has been added for any team that goes above and beyond the Gold expectations.
Challenge Overview

For the 2010 challenge the team is to build a “Forming” robot. The robot must transform a piece of aluminum foil into something other than a flat piece of foil.  The foil may be bent, folded, pierced or rolled. The challenge will provide the team with an opportunity to build a complete manufacturing process. The machine will take in a raw material and transform it into a useable product.
With a well thought out design and skillful programming the robot should be capable of forming the new product with excellent repeatability and quality at a rapid rate, with no assistance from its team members.
Challenge Rules

1. Only the Lego Mindstorms NXT Kit provided may be used to build the robot, with the exception of the forming station.

2. Copper wire may be used in the forming station. All other parts of the robot or machine must be made using only the kit provided. 

3. The use of extra materials or parts in the robot are not allowed, except for the forming station (penalty drop of one level).

4. No use of glue, tape or wire is allowed to be used in the project, except again forming station, penalty drop one level

5. No parts may be cut, drilled or otherwise modified, with the exception of the forming station (drop one level).

6. We have added a pneumatics component to the kit so the team must use pneumatics somewhere in the project. 

7. Aluminum foil will be the material formed by the robot. The team must decide what size each piece of foil will be, but they must be of consistent size.

8. The robot must use at least one sensor from the kit. The more sensors and outputs used by the robot, the higher the score will be. 

9. The robot must move the foil from the loading point or start point to the forming station then to a finished point outside of the forming station (minimum of 10cm from start to finish).

10. The robot will move only one piece of foil at a time

11. The foil must be moved unassisted, from the loading station to finished point. The robot must complete 5 cycles of making the product. The foil may be reloaded for each cycle with a restart button or lever to load the next part. 

12. Each end product should be consistent in its shape and size and will be graded for consistency and quality. 

13. The entire process should be automatic except for loading foil and a start button or lever to start the process. The pneumatic component may be manually operated, but if so, should be at the start or end of the cycle. Bonus points will be awarded if the entire process is automatic.

14. Once the five cycles are complete there should be a stack or pile of finished products at the finished end of the robot that no human hands assisted with, other than loading the foil at the loading station.
15. The team must document their project from start to finish in a written report. In addition, they must also submit a 1-2 minute video of the process including the final functioning robot doing the task. The video must be on a CD and handed in on the day of the challenge.
Any questions or concerns about the rules can be answered through the challenge web site.

All teams will be provided with a Mentor to advise and assist the team throughout the process. Mentors may also provide opportunities to view robots in an industrial environment.

Teams 

1. Teams may represent a school class, a club or youth group
2. Teams will have at least four(4) youth members

3. Teachers and adult mentors may only act in an advisory role

4. A team field trip to a sponsor manufacturing facility is strongly encouraged

5. Teams are to send a Team Photo to Kathryn Tull (email: kt@localboard.on.ca) by October 30th, 2010

Evaluation Process
On the day of the Robotics Challenge event, each team will be assigned a table to set up and display their project for judging. Judges will come to the team’s table to evaluate the project. First, the judges will observe the visual appearance of the project and the display. 

Second, the judges will be given a brief two minute presentation by the team. 
Thirdly, the team will have their robot perform its task through the five cycles. The robot will be marked on functionality (goes through process unassisted and performs all necessary functions) and whether pneumatics were used effectively in the product.

The finished product will be marked on repeatability and quality (all five parts should be of consistent size and shape). 
The judges will then move to the next team.
Awards will be presented based upon the combined scores in three areas; Visual Appearance, Presentation and Operation/Product. Every team participating will receive a Gold, Silver or Bronze. We have added a Platinum level for teams that go beyond the challenge in operation and product design.

Evaluation Breakdown

1. Visual Appearance – appearance of display, including posters, manufacturing sponsor name and team spirit, etc. Video - has logical order and storyline and is of good quality within given time lines.
2. Report Presentation- introduction of team members to judges, description of team’s approach to completing the project, written copy of robot programming script and diagram(s) of pre-build design concept, etc. Video - has logical order and storyline and is of good quality within given time lines.

3. Robot Operation – successful completion of five repetitions of the challenge task, no human help provided and overall design of the robot, whether pneumatics were used.
4. Product – consistency and quality of the five parts and the overall design.
 We will also run a short head to head challenge for the top three teams for time to see who can produce the fastest while keeping the consistency of the product.

Getting started

First Step

Before starting to build the project it is suggested to first build one or more of the projects that are listed in the software. Build plans and programing details are provided. This will help the team get familiar with the kit and how to program the robot. Most projects are easy to build with the plans provided. 

Suggested steps for design and build:

1. Try to document the entire process as you think through and discuss ideas. It will come in handy for your reports and video.

2. The team should first come up with an idea and plan of what their product will be. Keep your sponsor in mind as they have graciously paid for the kit, so try to make your product representative of them.
3. Then try to form the foil by hand to your plan. Keep in mind the kit has a limit to the amount of force it can put out. The more complex the new form, the more force will be required. Start out simple then expand if you wish.

4. Figure out what you will use to press or bend your foil to its new shape (Screw drives, scissor mechanism, rack and pinion, pneumatics) make sure it will form the part and release it.

5. If it works, figure out a plan of how to move the foil from a start point to the forming station and out of the machine. 

6. Make sure you have enough motors to complete the process. 

7. Don't forget that there is a pneumatics kit that should be used somewhere. It can be pumped up by hand throughout the process. It is also difficult to operate the valves automatically. You can use the valve as a starting point that triggers the rest of the process by activating a sensor.

8. The robot should be able to go through all five parts without restarting the system (just a switch or button to activate the robot when the next part is loaded).
9. If you get stuck on at any point, contact your mentor – they are there to assist you and may be able to guide you to a solution.
Other helpful hints:
· Make sure you read the requirements for award levels to ensure you fulfill all criteria for all areas. 
· Air cylinders that have the lines plugged can be used like springs.

· Pneumatic valves can be used like limit switches, triggered by other actions, but they must also be triggered back.

· Some of the other projects in the kit have ideas on how to perform certain movements and tasks.

Please see your teacher, mentor, or the website www.employerregistry.ca local site  
