Middle School Technology Design Challenge XI
Somerset, Hunterdon and Mercer Counties
April 5, 2008
Bridgewater-Raritan Middle School
425 FOOTHILL ROAD (Foothill Road and Merriwood Drive)
Bridgewater, N.J. 08807 
DESIGN CHALLENGE OUTLINE
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Dates, Place, Time of the Event 
Event: April 5, 2008 
Place: Bridgewater-Raritan Middle School, Bridgewater, New Jersey 

Preliminary Schedule of Events:


Time: Registration 8:00 to 8:50 AM 


Design Challenge: 9:00 to 11:30AM 


Lunch: 11:30AM to 12:30 PM 


FIRST Robotics Demonstration: 1:00 to 1:15 PM 


Secret Challenge: 1:15 to 2:30 PM 


Awards Presentation: 2:30 to 3:30 PM 

At the Event: 
Teams will report to a worktable to prepare for the Event. Once settled at a worktable, a single school representative (student) is to report to the Event Coordinator’s table to confirm/adjust the challenges the school/team will attempt.  The school representative may be accompanied by a teacher. The representative should bring a written list of the teams (identified by team number) and respective challenges to the Event Coordinator to speed the confirmation process. All of the above registration procedure is to be complete by 8:50 AM. Every attempt will be made to start the challenges promptly after the opening ceremony. 

Inspection of the Device 
The teams may have as many robots as they wish.  The teams may have specialty robots for each challenge. The participating robot is to have been assembled from a SINGLE “Team Challenge Set”. The 2008 event will be the second year using the NXT platform.  This year the teams may use the complete NXT Set including all of the available sensors in the Set.
Combination of several SETs or the use of extra sensors beyond those included in the base Set is not allowed. The inspectors will look for conformance to this requirement.  Additionally, the inspectors will look for other noncompliance issues such as adhesives.  Reference is made to the Rules section of this booklet. 

Inspection will be conducted between 8:00AM and 8:50 AM. 
Attention!! The light sensor may respond differently given different light conditions both in the room and off the reflecting surface. This difference and the associated calibration can only be corrected through the programming software. 

Note: The use of any data storage media, such as CD’s, is permitted. 

 Event Day 

. 

Teams may take a maximum of 2 tries at each (unless time allows for additional attempts) of the 4 challenges.  Each challenge this year is a points challenge.  The teams will be awarded the point score of the higher of the 2 attempts.  Teams are not required to attempt all of the four challenges.  Teams are urged to attempt as many challenges as possible. Points will not be deducted from a team’s score if a challenge is attempted unsuccessfully.  All teams requesting a second attempt will be allowed to run. 

Givens: 

• 
The LEGO Robolab™ Release 2.5 or higher or the version 1.Xor higher of the NXT Software are to be the only source of programming code. The LEGO Group LEGO Team Challenge Building Set or the new NXT “Mindstorms Educational Base Set” LEGO part # R979797-002 are to be the single source for robot parts unless specifically stated otherwise. Teams MAY NOT combine the components of 2 kits. 

• 
The angle sensor (s) maybe used in any/all of the challenges. A maximum of 2 angle sensors maybe used for each robot, RCX base units only. 

• 
The robots are to operate autonomously.  Wired or wireless remote control devices are not allowed.  

• 
There will be a total of 8 challenge tables.  Each pair of tables will be dedicated to 1 of the 4 challenges. The courses for the 3 set challenges will be provided by the MSTDC committee.  These courses will be ready to run.  The team may elect to use its own courses.  In this case the team is to bring its course to the challenge area at their turn. 

• 
The courses for the Free Form challenge are to be designed and supplied by the team. The MSTDC Committee will supply flat white laminate topped 4 feet square surfaces on which the teams may place its course(s). Note: The teams do not necessarily need additional course material to conduct the Free Form challenge.  Points can be achieved using just the flat white surface provided. 
Program Format 
This event is not a competition!  The philosophy of this event is; “If you participate you, your team, and your school are winners.” The point structure, associated with the challenges, is for the teams own use and self evaluation.  The points will not be used as a performance ranking by the MSTDC committee.  This challenge is designed to foster teamwork by working with your fellow classmates and teachers throughout the State. 

All 4 challenges will be run in parallel.  Therefore, there can be as many as 5 teams running at the same time.  Additionally, the team(s) “on deck” will be setting up on the second table of the challenge pair while the lead team(s) is (are) conducting its (their) challenge. Once the lead team(s) has (have) completed its (their) challenge attempt, the judges will immediately move to the team (s) “on deck” to start its (their) challenge. The next “on deck” team (s) will then be called and is (are) to report to the available challenge table. 

The Free Form is a pure point score challenge.  For each task achieved, according to the planned menu presented by the team, the team will receive a point. 

Each challenge will offer a bonus point threshold or task.  If the team accomplishes the defined level of accomplishment or task, points will be added to the team’s score.  Refer to the challenge definition for specific details. 
Secret Cooperative Challenge (SCT): 
NOTE CHANGES FOR 2008 Back by popular consent, we will again conduct the Secret Cooperative Challenge. THIS CHALLENGE IS IN ADDITION TO THE FOUR CHALLENGES LISTED BELOW. 
Again, this year the secret challenge will be given to the teams at the beginning of the event to allow the selected challenge participant to discuss potential solutions with their own teammates during the course of the morning. The challenge will be run during lunch after everyone has had a chance to eat.  The secrete challenge teams (SCT) will be made up of a teacher/mentor and 8 to 10 students.  The SCT’s will be made up of 2 students from each participating school.  Each school is to select 2 representatives from their school.  Those students will then be divided up in equally numbered teams among all the participating schools. Students from the same school will not necessarily be on the same team. 

The SCT’s are to be assembled before lunch.  The SCT’s mentor will collect the students within the SCT and go to an early lunch (10:30 AM) together. The SCT will discuss the challenge and hopefully bring the combined thoughts of the their own teams to the discussion.  Once everyone participating in the Secret Challenge is finished lunch, each SCT will be brought to a class room to discuss their planned solution in private. This discussion time will be limited to 15 minutes. The SCT’s will then move to the challenge tables and given 10 minutes to arrange their kit and the programming computer.  

Rules: 
3.1. 
Safety is first in everything that we do.  Please consider that part of a successful design is the component of safe operation.  Robots judged to be unsafe to either the operator or the observers will be disqualified. Any sharp device, projectile, or designed harmful device, such as a pinching device, will be judged unsafe. 

3.2. 
The team may pick up its robot as many times as it wishes throughout the duration of the challenge.  Once the time clock is started for the challenge, it will run continuously until the time limit is reached.  The clock will not be stopped while attempts to repair its robot. The team may repair the robot during the challenge.  If the robot is picked up or repaired during the team’s run of the challenge, the robot must be placed in the start area of the course.  Each challenge does have a limit to the number of pick ups while still qualifying for points score.  Please refer to the specific challenge description for the limit. 

3.3. 
A team may spend a maximum of $50 for materials used to construct a course for the Free Form portion of the Challenge.  This rule will be enforced on the honor system.  The purpose of this rule is to limit the spending a school is compelled to do for this event.  

3.4. 
Teams can be comprised of 6th, 7th and 8th grade students. Schools may field as many teams as they wish, but there may be no more than 2 teams for each advisor. 

3.5. 
Adhesives are not permitted. The category of adhesives includes glue, tape, Velcro™ tape or any material, which through its use, will enhance the structural strength of the assembly through the bonding of two surfaces. This rule is intended to test the team’s ability to work within the structural limits of the LEGO™ system and to maintain the kit in a clean and complete condition. 

3.6. 
The programming software that is part of the Mindstorms kit is the only approved RCX and NXT programming platform for this event.  Any RCX and NXT programmed via alternate programming software will be disqualified. This limitation is an attempt to level the event to all participants. 

3.7. 
Each team will be required to participate in an exiting interview. This interview will allow the students and the teachers to comment on the event. This information will be used for future events. 

3.8. 
The teams may utilize 2 rotation sensors and a maximum of 3 kit motors on a single robot if using the RCX platform.  If the NXT platform is used only the SET parts may be used. 

3.9. 
All sensors contained in the NXT kit may be used in all of the challenges.
Description of Design Challenges 
 Find the Mines: 
Refer to design challenge DCL20168-01 Sheets 1, 2 and 3 

The team must design a robot to collect the land mines scattered within a walled compound.  This challenge should be considered a humanitarian effort to allow the local people to safely re-habitat the compound.  There are 18 mines total (quarter sized standard checker pieces).  Of the 18 there are 4 red mines. The balance is black. 

The goal is to gather as many mines as possible and remove them from the building. 

Scoring: Each black mine moved out of the building= 1 point 

Each red mine moved from the building= 4 points  

BONUS 10 points will be awarded if the robot collects 10 mines 2 of which must be red.   

Total time duration = 4 minutes 
Seal the Tomb: 
Refer to design challenge DCL20468-02 Sheets 1 and 2 

The team must design a robot to place a spherical seal (conventional ping pong ball, 1-1/2” diameter) into any (all) of the single holes placed on each side of a pyramid.  The robot will be required to follow a black tape line path from each of the 4 starting points travel around and up to the hole while moving the seal into its final resting place to seal the entrance to the pyramid.  The robot must then reverse and back down the slope stopping at the bottom of the slope while leaving the seal in place.  That operation completes one cycle.  The robot does not necessarily need to climb the slope.  A point will be scored for each seal placed in any hole.  At the completion of one deposit run the robot is to be picked up and moved to the next starting point.  The robot may be picked up and placed at each of the 4 starting points and manually started. Once the robot has attempted to push the seal in the hole of a station and stopped (or failed) the team must move on to the next station starting point for the next hole. The team will be limited to 1 attempt at each of the 4 starting points. A black tape line at the top of the pyramid will provide the robot an optical stop trigger. The team may pick up its robot a limit of 4. If the team must pick up its robot over 4 times the challenge attempt will end and the team will retain whatever points accumulated up to that point.  4 Bonus points will be awarded if the team places 3seals in its respective hole. The duration of this challenge is 4 minutes. 

Push the Puck: 
Refer to design challenge sheet DCL2078-03 Sheet 1 

This challenge requires that the robot move 2 standard ice hockey pucks from their respective starting points into circular goals. The robot will need enough power to handle the pucks and enough control to accurately place the puck to score maximum points.  Accurate distance measurement is a necessity for this challenge.  The robot is to start with the entire machine within the starting box.  The robot can move the pucks in either order. 

Total time duration = 4 minutes 

Scoring: 

5 points if any part of the puck is in the goal circle, 10 points if the entire puck is in the goal circle 

BONUS 10 points for both pucks with any part in both goal circles 

BONUS 15 points if both pucks are entirely in both goal circles 

NOTE: Liners are in the goal circle. 

Pick Up: 2 pick ups are allowed but the machine must be returned to the start position and the pucks returned to the start position. Previous points will not count but the points from the best run will count. 
Free Form: Refer to the Free Form Qualifying Task List 
This challenge allows the team’s imagination and talent to run wild.  The team may pick any or all of the generic tasks to accomplish a planned script of actions.  There is no limit or restriction to the order and selection of the tasks. The only requirement is that the robots follow the team’s planned script.  The scoring will be 1 point for each qualified task successfully completed in the order the task appears on the team’s script.  The team will receive 5 bonus points if the team accomplishes 8 tasks according to plan. The bonus points will be given only once for the first 8 tasks achieved. An additional 5 point bonus will be awarded if the teams conduct the challenge according to a theme. (i.e. amusement park, historical event, geographic site)  The team will be required to describe the theme to the judge in order to achieve the bonus points. 

The team may bring course materials of their choice as long as the team’s course will sit on and within a 4 foot square white flat table area.   

Teams are not required to use any specific course materials and may select to run all of their tasks using only the flat table top. 

The teams are urged to decorate the robot to enhance the fun. 
Appendix 

Design Challenges 

Find the Mines: DCL20168-01 Sheet 1, 2, and 3 

Seal the Tomb: DCL20468-02 Sheet 1 and 2 

Push the Puck: DCL2078-03 Sheet 1 
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