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SECTION & INTRODUCTION

1.1¢ OVERVIEW
This section provides an introduction FdRSand theFIRSTech Challenge program.

1.2¢ ABOUTFIRST
aXidz2 ONBFGS I 62N
2T 0S02YAy3 a0ASyO
FIRSTFounder, Dean Kamen
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FIRST

FIRSTFor Inspiration and Recognition of Science and Technology) was founded by inventor Dean Kamen
G2 AyaLANB @& 2 sizghd pattiSpatiodf irSstiéncefanf ie€hNdbgy. Based in Manchester,
New HampshireFIRSTS a 501(c)(3) nefior-profit public charity.

As a volunteedriven organizationFIRSTS built on partnerships with individuals as well as businesses,
SRdzOF GA2y L+t AyalAadGdziAzyas FyR I28SNYyYSyido {2YS 27
funding, mentorship time and talent, and equipmentto mak&S® & YA &aaA 2y | cadd| f A& d
you join over 80,000 committed and effective volunteers who are key to introducing close to 200,000

young people to the joy of problem solving through engineering.

FIRSPprovides four programs: thEIRSRobotics Competition (FRC) and &S Tech Challenge (FTC)
for grades 912; ages 14.8*, FIRSTEGO® League (FLL) for 9 to 14-gles; and JunioFIRSTEGO
League for 6 to 9 yeanlds. Also located d&IRSTheadquarters is the research and development facility
calledFIRSPlace FIRSPlaces integral to game design, new program development, evaluation, and
professional development dfIRSTentors.

G428 syl (2 OKIEEEEEENESEC { (i dZND
by celebrating the mind. We ﬁ"gj 4
YySSR (2 aK2¢ 1% M YOS O3 Y2 NB

fun to design and create a video a{
game thanitistoLJt | & 3

{
E|

Dean Kamen,
FounderFIRST

Dean Kamen is President of DEKA Research & Development Corporation; a dynamic company focused
on the development of revolutionary new technologies that span a diverse set of applications. As an
inventor, physicistand entrepreneur, Dean has dedicated his life to developing technologies that help

LIS2LX S tSIFR 08GGSNI t A0Sad 5SHRSDA LINRPARSAG 002 YL

*May include g grade students 13 and older who are prepared to enter a-badtool program.
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1.3¢ WHAT IS THEIRSTTECH CHALLENGE?

FIRSTech Challenge (FTC) is the newest addition to the famiiR8 programs. FTC grew out of a
need for a midevel robotics program to transition teams frofMRSTEGQ.eague td~IRSRobotics
Competition. Roted for two years as thEIRSVex Challenge, FTC became an offidiaS program
and was rename&IRSTech Challenge in 2007.

¢tKS C¢/ [/ 2YLISGAGAZ2Y YAG OkdolidgSklsbg énabiing teSo/bilild Q@ ONEB |
robots that do amazig things. Students design and construct robotic devices that can be autonomously
programmed or operatocontrolled to perform various tasks that expand the boundaries of

experimental intelligence.

FIRSE SOK / KIfftSy3aS (SIvya NBOJASBE SHoGKI &YSIIONIZEF FID Y & KR
regulations are provided on the www.usfirst.org website. When you bring dedicated, enthusiastic
students and a mentor together, the results can be phenomenal!

1.4 ¢ GRACIOUS PROFESSIOSKMc A FIRSTCREDO

Dr. Wadie Flowers, National Advisor fBIRSTY  a LJSF { & | 62dzi 3INF OA2dza LINRFSa
FIRSEpirit encourages doing higluality, well informed work in a manner that leaves everyone feeling

valued. Gracious professionalism seems to be a good descriptor for part of the efIGSITIt is part

of what maked-IRSWifferent and wonderfuk

Grecious professionalism can and should mean different things to each of us. It is possible however, to
outline some of its meanings:

DN} OA2dza FGOAOGdzZRSBHAYYWR O0SKI GA2NR F NBE WgAY

Gracious folks respect others and let that respect show in their actions.

Gracious professionals make a valued contribution in a manner pleasing to others and to themselves
as they possess special knowledge and are trusted by society to use that knowledge responsibly.

l'a 222RAS aleas aLy (KS fpaydpuising a mealityi@ ie2 Ord cahJNE T S a
add to society and enjoy the satisfaction of knowing that you have acted with integrity and sensitivity.
CKFGiQa 3I22R altdzZFTHE

TheFIRSTech Challenge is a studergntered activity and is about giving studentsraque and

aGAYdzZ F GAy3d SELISNARSYyOSo 2SS gLyt aiddzRSyida G2 tSI Ny
ideas and contributions to the tearirlIRSValues are about appreciating our differences and learning

what those differences add to our livdslR5Tprograms succeed most fully when team members bring

the FIRSValues they learn back to their communities.

1.5¢ THEFIRSTTECH CHALLENGEO09 SEASON

FIRSTech Challenge teams will participate in thet Shotlchallenge for the 2009 season. Each gam
match is made up of two distinct types of plagperator-controlled and autonomous. Each
tournament features alliances of two teams playing digeside on thePlaying Field Teams will
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compete to score the most points by completing various taskdding emptyindgBall Chutesvith

plastic basebakize balls and scoring themhigh, low andOff-field Goals Teams will be challenged by
completing tasks during autonomous abdiverControlled Periodand will be scoring speciBbnus
Ballsfor doulde points at the end of a match.

During an exciting build period, teams work as a group to overcome obstacles and meet challenges
while learning from and interacting with their peers and adult mentors. Teams work together to build a
Robotthat will be albe to successfully complete the challenge set forth at Kickoff. Students come away
with a greater appreciation of science and technology and how they might use it to positively impact the
world around them. In addition, they cultivate life skills suclplasning, brainstorming, collaboration,
teamwork, leadership as well as research and technical skills.

Teams are allowed to compete in as m&walifyingTournaments as they would like but can only
qualify to advance to the FTC World Championship at fivstrthree events. ThEIRSThampionship
Event in Atlanta, GA is an exciting event where teams from FTC, FRC, and FLL celebrate their
accomplishments with other teams, family, and friends. Eligibility requirements for the FTC World
Championship will & released after Kickoff on the www.usfirst.org website.
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SECTION 2 THE GAME

2.1¢ OVERVIEW

This section describes tldRSTech Challenge game for the 2009 season, calteédshot! It also lists
the game definitions and game rules.

2.2¢ GAME DESCRTION

Matches are played onRlaying Fieldhitially set up as illustrated in the figures below. Two alliarces
2y S GNBRE | qfdtnpdsef 8f twio Gebimuiz8ach, compete in each match. The object of the
game is to attain a higher score than youipoping alliance by shootingifch (circumference) plastic
balls into the goals in the center of tidaying Fielghigh or low) or in theff-field Goalgluring the last
30 seconds of the match. Thiigh Goafreely spins 36@legrees on a pivot.

In the Autonomous Briod, ballsScoredn the center of thePlaying Fieldhigh or low) goals will be
counted andScoredht the end of the period. There will also be bonus points awarded to alliances for
releasing balls from their colarorrespondingBall Chutesluring the AitonomousPeriod. Robotsmay

only make contact with the coleaped portion of theBall Chute Triggdp release the balls on the
Playing Field

There are a total of 80 balls available to both teams as scoring objects in the game. Eightlglien
to each alliance to prtoad onto theRobotsn any way they want and 60 will be placediall Chutes
located on each corner of tHelaying Field 15 per chute. One specigbnus Balfjwith a Yellow color)
will be given to each team but mayly be introduced onto thélaying Fieldh the last 30 seconds of
the match.
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Note: The illustrations in this section of the manual are only provided to give a general visual understanding of the game.

Teams should refer to the official field drawings available at www.usfirst.org under FTC Team Resources for exact fieldidimea full
field BOM and the exact details for field construction. Items listed in the full field BOM are recommended forfamabfield Kit. Suitable
substitutions are acceptable. Lower cost field options are also providednat

2.3¢ GAME DEFINITIONS

Allianceg A pre-assigned grouping of two teams that work together fajigen match.

Alliance Statiorg The designated region where tiigrivers andCoachstand or move within during
any match.

Autonomous Period A 30second period in which thRobotsoperate and react only to sensor
inputs and to commands prerogrammed bythe team into the onboard robot control system.
Human control of théRobotis not permitted during this time.

Ball¢ A scoring element for the 2000IRSTech Challenge gamidpt Shot! The ball is a plastic

baseball training ball with holes in it. Itmede from hard durable plastic and measureiséhes in
circumference (approx. 2.86 inches diameter) and weighs approximately 0.9 ounces. 76 game balls
will be white. 4 specidonus Ballsvill be yellow. Bonis Balls will double the total score of all the

white balls in the goal it lands in. Bonus Balls have no value on their own so if the bonus ball is the
only ball in the goal, no points are given.

Ball Chuteg; A tube standing at each corner of tRéayingFieldto hold Balls that will be released
onto the Playing Fieldy theRobot TheBall Chutewill also be used by @oachto introduce the
Bonus Balbnto the Playing Fieldluring theEnd Game There are two kinds &all Chutesn the
Playing Field
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Near Ball Chute; is immediately next to the correspondisgNRA @S  Adliéhte tation
Far Ball Chute is across thélaying Fieldrom the corresponding NA @S Adlighte Station

Ball Chute Triggeg The blue or red taped portion of thgall Chutenechanism that enableRobots
to release the balls onto thBlaying Field The PVC coupling between the two taped portions is
considered to be part of thBall Chute Trigger

Center Field StructueThe portion of thePlaying Fieldhat includes theHigh GoaJ Low Goahand
GKS o0QE 0Q 02NRSNBE YR 02FNR GKIG Syot2as8 (kK2a$

Coach; A student or adult mentor designated as the team advisor during the match and identified
a4 GKS LISNBR2Y 6SEFENAY3I | 4021 OKé ol RIS 2NJ ARSY (AT

Competition Areg The area where all th€laying Fieldsscoring tables, and other event official
tables are located.

Drive Teang Up to three representatives (twbDriversand oneCoach from a legally registered
entity with FIRSThat is composed of up to 10 students and supported by any number of coaches or
mentors.

Driver¢ A precollege student team member responsible for operating and controllindRibigot
FYR 4SENRARY3I I a5NRGSNE oFR3IS 2NJ ARSYGATEAY I YI NJ

DriverControlled Briod¢ The twaminute time period in which th®riversoperate theRobotsafter
the AutonomousPeriod.

End Game The last thirty (30) seconds of tiriverControlled Periodt the end of the match.
During theEnd Gamgteams can shoot balls into tt@ff-field Goals Coachesnay also introduce
the four Bonus Ballsnto the Playing Fieldluring this time period by placing them into the top of
the Ball Chutes

Field Control System (F§Ihe Field Control System is the computer program that will serttleeas
communications system between tiligriversand theRobotduring eachMatch. EactDrive Team
will supply andperate their own FCS for eabhatch.

Match ¢ AMatch consists of amutonomousPeriodfollowed by aDriverControlled Periofbr a total
time of two minutes and thirty seconds (2:30).

Penaltyc A 5point decrement in thalliancescore assigned when a deserving violation of the game
rules has been identified by a Referee.

Pin / Pinning; OneRobotpreventing the movement in all directions of an opposRapotwhile in
contact with thePlaying Fieldone or more field elements, or anothBobot Pinningduring the
Autonomous Briodwill be determined as if the opposirRpbotwere operated undebDriver control
(e.g.DriverControlled Periodand was not able to move.
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Playing Field The part of theCompetition Aredi K i Ay Of dzZRSa OKSIdGoalQEMH Q FA
the Alliance stationsand optional scoring table.

Robot¢ Any mechanism which hgmssed inspection that a team places in their corresponding
Starting Locatiomrior to the start of avlatch. A more detailed definition dRobotalso appears in
the RobotRules and Inspection sections.

Scored; A ball isScoredf the entire ball is a) fothe Low Goabr Off-field Goal in the space
extending infinitely above the correspondigoring Aread) for theHigh Goalif the ball is
supported by theHigh Goali.e. it may be partially outside the hole). In both cases, the ball will be
Scoredf it is not touching &obotof the samealliancecolor.

Scoring Areag There are three (3pcoring Areashere balls may b&cored; two within the
M H Q Playin@Fieldind one outside th@laying Field Balls will be counted for the corresponding
alliancecolor based on where they afgcored

Low Goat; Sits in the base of the center of tidaying Fieléind is divided into a red side and
blue side. Each side of thew Goal" S| & dzZNB & o0 o éLew Goabhags AoRidzlude th& S
neutrakcolored borders of the goal.

High Goak A basketike structure with a 9nch hole for balls to b&cored Each basket is

identified by a red or blue goal face. The bottom of the hole is located 30 inches from the mat

of the Playing Field K2f S OSy{iSNJ A& ondop AyOKSa FTNRBY (KS Y
HNEéK aKSSa 2F LRteOFNb2ylFdS FyR Y2dzyiSR 2y | ¥
LA LAY 3IP ¢ KSNBE Aa |y aliayiceédorédpanel atbelb@tanyofthey R | o0 ¢
polycarbonate that can be used by tR®botsfor targeting.

OfffieldGoak¢ 62 ol al1SiGa GKFG YSIF&dZNBE mMpés E HOER E
the front side of thePlaying Field Balls can be shot into these goals only durraglast 30

seconds of thélatch. Behind theOff-field Goalwill be a netted Backstop that will be used to

contain balls in th&€ompetition Area The netting is not intended to be a reliable Backstop to

bounce balls off to score in theff-field Goal Teans should expect a large variability in the

tautness of the netting.

Spin Bag A red and blugaped horizontal PVC pipe that sits between the floor and the bottom of
the High Goato allowRobotsto rotate the High Goa(see Field Drawings for detailsfheSpin Bar
does not include the PVC cross connector. The color dpire Badoes not mean that only that
alliancecan touch that side.

Spin Time; The time of theMatchwhere it is legal foRobotsto make contact with theSpin Bar
This time is dfined as the first 1 minute 30 seconds (1:30) of BhazerControlled Period Teams
may NOT touch th&pin Baduring theAutonomousPeriodor the End Game

Starting Locatiorg The location where teams place th&pbotshefore the start of theMatch.
There are twdStarting Locationper allianceon the Playing Fieldbcated in front of the
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correspondingalliance station TheRobotmay start in any orientation anywhere within and
including the taped boundary.

2.4 ¢ GAME RULES

2.4.1¢ SCORING

A white bal that isScoredn the Low Goals worth one (1) point for the correspondiadjiance

A white ball that isScoredn the High Goals worth five (5) points for the correspondiadliance

A white ball that iScoredn the Off-field Goals worth ten (10) points for the correspondiadiiance
only if Scoredn the End Game

AyellowBonus Balvill doublethe total points in the goal into which it is score@ihe yellow ball
itself hasno point value therefore if is the only ball in thgoal at the end of the game, no points
will be awarded for that goal

2.4.2¢ SCORING IMUTONOMOUMODE

1. Any balls that ar&coredduring the AitonomousPeriodwill be counted at the end of the
Autonomous Eriod. If those balls stay in the goal throughdhe rest of theMatch, they will be
Scored second time.

2. Balls may only score in thdigh Goabr the Low Goaturing theAutonomousPeriod

3. If aRobotsuccessfully opensBall Chuteeleasing all 15 balls onto tH&laying Fieldluring the
AutonomoudPeriod, the correspondinglliance(based on color of th8all Chutgwill score 5
points for theNear Ball Chutand 10 points for thé-ar Ball Chute

2.4.3¢ AFETRULES

<S13f at any time theRobotoperation is deemed unsafe or has damagedmeying Fieldfield
elements, surface, or barriers, by the determination of the referees, the offending team may be
disqualified. Th&kobotwill require reinspection before it may again compete.

Note: Teams should pay close attention to otRebotSpedic Safety Rules outlined
elsewhere in other sections of the Game Manual.

<S23f aRobotgoes completely oubf-0 2 dzy Ra 06 2 dzil &8 A RS (i KPhying RighHtM H Q  LJ2 NJI
will be disabled for the remainder of thdatch.

Note: The intentis NOT to pelli}ye Robotsfor having mechanisms that inadvertently

ONRP&a GKS MHQEMHQ 02NRSNJ gl ffa Rdz2NAYy3I y2NXYI

2.4.4¢ GENERAIGAMERULES

A N v oA A o~

<G1>At the beginning of Match, eachRobotY dzi & y 23 SEOSSR | @2f dzyYS 2F
My ¢ G t fingRobofwill efrandye®Rirom thavatchl G GKS | SR wSTSNBESQa F

Alignment devices (templates, tape measures, lasers, etc.) that are not part Bbthemay
NOT be used to assist with the positioning of Rwbot
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<G2>EachDrive Teanshall irclude up to twoDriversand oneCoach

<G3>During aMatch, the Driversand Coachmust remain in theiAlliance statiorand cannot make
any contact with thePlaying Fieldvith the exception of contact described in <SG4>. The first
instance of leaving thAlliance statiorwill result in a warning, with any following instances resulting
in aPenaltyor disqualification.

<G4>Driversand coachesre prohibited from making intentional contact with any game or field
object with the exception of the contact deflmed in <SG4>. The first instance of intentional contact
will result in a warning, with any following instances resulting Renaltyor disqualification.

<G5>During aMatch, Robotsmust be remotely operated only by thHeriversand/or by software
running in the onboard control system. If @oachil 2 dzOK S & K ARohokddthls angtime” Q &
during aMatch, the Robotwill be disabled and the team disqualified.

<G6>Scores will be calculated for allatcheswhen all objects on th@laying Fielthave come to
rest.

<G7>Robotanay not intentionally detach parts during aMatch, or leave mechanisms on the
Playing FieldIf a detached component or mechanism is attached to the scoring area and prevents
additional scoring of balls, the team will desqualified. Multiple infractions may result in
disqualification for the entire competition.

<G8>Strategies and mechanisms aimed solely at the destruction, damage, tipping over, or
entanglement oRobotsor Scoring Areaare not in the spirit of thédRSTTech Challenge and are

not allowed. HoweverHot Shotlis a highly interactive contact game. Some tipping, entanglement,
and damage may occur as a part of normal game play. If the tipping, entanglement, or damage is
ruled to be intentional, the offenidg team may be disqualified for thitatch. Repeated offenses
could result in a team being disqualified from the remainder of the competition.

<G9>A RobotcannotPinanotherRobotfor more than five seconds. If a referee determines this rule
to be violded, the offendingalliancewill receive @enaltyand the offendindRobotmay be disabled
for the Match. ARobotcannot incur &inningPenaltyduring Autonomous Mode. IfRinning
occurrence happens during Autonomous Mode, the first action done byffeadingRobotduring

the DriverControlled Periothust be to back away from the pinn&bbotor aPenaltywill be
assessed.

<G10>The actions of aallianceor their Robotsshall not cause an opposimadfianceor Robotto
break a rule and thus incur petials. Any rule violations committed by the affectalianceshall be
excused, and no penalties will be assigned.

<G11>Robotsmust be designed to permit easy removal of balls from any grasping, containing, or
holding mechanism without requiring that tHeobothave power after théviatch.

<G12>Field tolerances may vary by asmuchasm#né¢ | yR ol tf (2t SNI-yOSa
n ®mH p €-0.25y0lceb. Feams must design tHeabotsaccordingly.
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2.4.5¢ HOTSHOT SPECIFIGAMERULES

<SG1At the beginning of eaclMatch, eachallianceRobotmust be placed onto th@laying Fieldh
the Starting Location

a. During theQualifyingMatches the redallianceRobotsmust be placed on thPlaying Field
first.

b. During theElimination Matchesthe lower seedd (i.e. 3rd seed is lower than 2nd seed)
allianceRobotsmust be placed on thPlaying Fieldirst.

<SG2¥Frior to the start of eacMatch, eachalliancewill have eight (8) balls available to preload
into their Robots

a. A ballis considered to be legallyeppaded if it is touching th®obotand not touching any
part of the field mat, other field elements, or border wall.

b. The preloaded balls can be loaded onto Bebotsin any number not to exceed eight (8).
c. Balls not preloaded will remain out of play for the duration of khatch.

<SG3xhere are 15 Balls set in each of 8&l Chutebefore the beginning of th&latch. Teams
are not allowed to touch or reposition the balls or tBall Chute Triggen any wa prior to the start
of aMatch. Repeated violation of this rule may result in team disqualification.

<SG4:buring theEnd Gam@ortion of theMatch, the Coachfor each team may introduce the
Bonus Balbnto the Playing Field The only means of doing this is through the top of either of the
two Ball Chute© f 2 4 Sa i (Aliandeks@tionfrédyardieSsiof ownership of thgall Chuty
Only oneBonus Balinay be introduced peBall ChuteViolations of this rule will rediuin aPenalty
for the team and any pointScoreddy the penalized team with the correspondiBgnus Balvill be
negated.

<SG5:5coring in theOff-field Goalsnay only occur during thEnd Gameortion of the Match,
Violations of this rule will result imPenaltyfor the team and any pointScoredvill be negated.

<SG6> I f ta GKI G f SI @SPlayirgSielavilh i iplacadback iNdy at tha earfiektS
safe opportunity by a designated game official unless it has left play durirignithé&sane. Balls will

be placed onto thé’laying Fiel@t the approximate location where it exitedrive Teamare not
allowed to return balls onto th@laying Field Violation of this rule will result inRenaltyfor the

team and may result in a team disdifization.

<SG7:Robotanay only make intentional contact with ti&pin Baand not any other portion of the
High Goatluring theSpin Timgportion of theMatch. Touching any other part of thdigh Goaiwvill
result in aPenaltyfor the team. Touchingie Spin Baduring theAutonomous PBriodor during the
End Gamaevill result in aPenaltyfor the team.

<SG8=Robotsmay only make intentional contact with the taped portion of tBall Chute Trigger
and not any other portion of th8all Chute Touching the notaped portion of theBall Chute
Triggeror other parts of theBall Chutewill result in aPenaltyfor the team. However, it is legal for a
Robotto touch the PVC elbow that is between the two taped portions of the trigger.
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<SG9:n theevent a single ball meets the definition ®€oredn more than one goal at the
conclusion of either period, that ball will count only once for the highest point value possible.

<SG10:Removing (descoring) balls from only theow GoaWill be allowedIntentional descoring
of balls from any other goal will result in a team disqualification.

<SG11:Ball and Goal Blocking Rules:

a. A ball that has been fully released fronRabotr Y R A & | 0 2 OBayingyFieldi.& N2 Y
the ball is not in contact witany part of theRobotthat released it) with the intention of
scoring into any of the Goals may NOT be blocked by an oppalianceQ Robot Each
blocked ball will be awarded the points it would have received h&ddred

b. Blocking any Goal by a meclsmn of aRobotthat is located within theCenter Field
Structureis not allowed. Each blocked ball will be awarded the points it would have received
had itScoredand repeated offenses of this rule will result in a team disqualification.

c. Mechanisms desigmkfor the sole purpose of blocking balls is prohibited (i.e. square panels
that block theHigh Godl even if theRobotis located outside of th€enter Field Structure
are illegal. Robotgthat violate this rule will not pass inspection (see Rule <R2>d).

2.4.6 ¢ HOTSHOT PENALTYSUMMARY

The following table shows the possible rule violations and their ramifications:

Violation Ramification Rule
Drive Teanoutside ofAlliance Warning; followed by 5 points per offense <G3>
station May lead to disqualification fdviatch
Drive Teantontacts field or Warning; followed by 5 points per offense <G>
game object May lead to disqualification fdviatch
Coachtouches controls Robotdisabled and team disqualified fdkatch <G5>

Robotdisabled and team disqualified fbtatch.
Multiple infractions may result in disqualification|  <G7>
for the entire competition.

Robotintentionally detaches
parts in scoring area

Intentional tipping,

Robotdisabled and team disqualified <G8>
entanglement, or damage

5 points per offense

Pinning May lead to disqualification for thilatch <G9>
Bonus Balintroduced too early | 5 pointPenaltyand any score with thaBonus Ball
<SG4>

or not throughBall Chute negated
Scoring irOff-field Goaldoo 5 pointPenaltyper occurrence and any score wit

. <SG5>
early the offending ball(s) negated
Drive Teameturning balls to 5 points per offense <SG6>
Playing Field May lead to disqualification for thelatch
Robotscontacting theHigh Goal :
instead of theSpin Bar 5 points per offense <SG7>
Robotscontacting theSpin Bar 5 points per offense <SG7>

outside of theSpin Time
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Violation Ramification Rule

Robotscontacting the nortaped
portion of theBall Chute Trigger| 5 points per offense <SG8>
or mechanism
Intentional descoring of balls : e
from the High Goal Disqualification for theéMatch <SG10>
Blocking a ball thathas been | o, ., 16 cied ball will be awarded the points it
released from &obotor the ) <SGl1l>a
High Goal would have received had 8cored

, , . Each blocked ball will be awarded the points it
ag%(g;ﬁ;:'gjé? dh Sthuiif[VLTr'ée M | would have received had §cored <SG11>b

May lead to disqualification for thiglatch

Blocking Mechanisms Disqualification <SG11>
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SECTION 8 THETOURNAMENT

3.1¢ OVERVIEW

TheFIRSTech Challenge will be played in a tournament format. Each tournament will include practice,
gualifying, ancElimination Matches After theQualifying Matchesteams will be ranked based on their
performance. The top teams will then participate in Blémination Matcheso determine the event
champions.

This section provides a general summary regardiRtR&s tredo, mascots/uniforms, recommended
items and egipment for teams to bring, pit rules, event schedules, registration, practice rules/time
slots, andRobotinspections. Please read the following to get a "feel" for competition schedules,
registration procedures, practice times, antches

3.2¢ TOURNMENT DEFINITIONS

Alliance Captaiilg A student chosen to represent their team duriAtliiance Selectiofor the final
Elimination Matches

Alliance Selectiog The process of choosing the permanent alliances foElmaination Matches

Elimination Matchg A match used to determine the Winning Alliance. Alliances of two or three
teams face off in a series of matches, with two teams per alliance playing in each match. The first
alliance to win two matches will proceed to the next round.

Practice Matclg A match used to provide time for teams to get acquainted to the offielaying
Field

Qualifying Match; A match used to determine the rankings for thkiance SelectianAlliances
compete to earrQualifying Pointeind Ranking Points

Qualifying Points (Bs)c The first basis of ranking tean@ualifying Pointare awarded for winning
(two points) and tying (one point) Qualifying Match

Ranking Points (RRsYhe second basis of ranking teanianking Pointare awarded in the
amount of the final scoref the losing alliance in Qualifying Match Ranking Pointare used as the
tiebreakers when teams have equ@ualifying Points

Surrogate Matclg An additionalQualifying MatchHor some teams depending on the number of

teams in the tournament. Surrogte Matchwill not count in the standings fadualifying Pointer
Ranking Pointt the teams that are marked as playing as surrogates. However, these matches are
very important in the entire standings and should be played by all as if they were r€aéfying
Matches
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3.3¢ TOURNAMENT EVENT ABGRAS
Schedules will be available through your local FTC Affiliate Partner prior to or at your tournament.
3.4¢ COURTESIES AND RULES

You will hear the expression Gracious Professionalism often throughoutnxamivement in theFIRST
Tech Challenge. One of our main goals is to encourage all team members to conduct themselves with
kindness, consideration, and sharing.

We hear heartwarming stories of teams sharing parts, helping to build and/or repair compeibots
and helping rookie teams avoid preventable pitfalls. These are examples of some side benefits of being
involved with this organization.

The pit is where the behinthe-scenes action takes place. TH&SEtaff and volunteers want you to
enjoythe competition. Please read the rules below so everyone can work and compete in a safe,
sportsmanlike, friendly, and orderly manner. Please follow courtesy rules while in the pit as well as in
the audience. Please help to make the audience comfortable.

Bands: | No live bands in the audience or pit.

Battery Safety: | Charge in an open, well-ventilated area.

Fire Extinguishers: | Located at the pit administration station and in the Competition
Area.

Food: | You should check with the event organizer before bringing food to
an event, as some venues will not allow outside food on-site due to
contracts and agreements.

Music/Noise: | No loud music, audio systems, whistles, banging sticks, blow horns,
etc. They prevent teams from hearing important announcements.
Power may be shut off and/or noise makers confiscated.

Internet/Wireless | Teams may not set up a wireless network for communication
Network Access: | between themselves or amongst the teams. Internet access for the
teams will be at the discretion of the Tournament Director.

Team Safety | Each team appoints a safety captain who will help maintain safety
Captain: | at events, especially in the pit. He or she will remind attendees
about safety rules listed below.

Safety Glasses: | All team members and onlookers must wear safety glasses in the
pit and near the Competition Area. If you wear prescription glasses,
you must wear safety goggles over them or attach safety side
shields to them. Teams are required to bring enough safety
glasses/goggles to supply its team members and its guests.

Running: | There will be no running in the pit.

Painting: | There will be no painting in the pit.

Sales: | Because of site regulations/contracts, FIRST cannot allow teams or
individuals to sell items, such as T-shirts, pins, etc., at any events.
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Seat Saving: | Not allowed, we need seats to get the public comfortable and
interested.

Soldering, Gluing, | At the discretion of the Tournament Director, these items are not
Brazing, or other | allowed in the pit areas or at the competitions. Contact your Affiliate
Large Power Tools: | Partner for alternatives.

3.5¢ EYE PROTECTION AMBETY

FIRSTequires all teams to bring and supply safety glasses for its members and guests for each
competition. Students and adult team members and guests must wear them to protect their eyes while
working on theRobot when observingrRobotbuilding/repair work,and while competing.

Operators, players, and coaches will not be allowed inGhmpetition Areavithout them. Regular
glasses and sunglasses do not qualify as safety glasses. If you wear prescription glasses, you must wear
safety goggles over them attach safety side shields.

3.6 ¢ EVENT DAY OVERVIEW

An overview of the event and tournament will generally follow the following agenda:

Team Registration

Robotand Software Inspection
WdzRISQa LYy GSNBASsa
Practice Matches

Opening Ceremony

QualifyingMatches

Alliance Selection

Elimination Matches

Awards and Closing Ceremony

© 0o N RN

3.6.1¢ TEAMREGISTRATION

As a team arrives at the venue, tii®achor other adult mentor should register the team with the
tournament officials. During registration, ti@@ackwill receive a packet of information for the team

that may include team badges, a judging schedule, a map of the facilities and pits, and other information
that is very important to the teams. Ti@pachshould review all the material to make sure the eicis
complete. At this time, the team should set up their Pit area and get familiar with the venue such as
where the practice anélaying Fieldare, where judging will take place, and understand the schedule.

3.6.2¢ ROBOT ANISOFTWARKENSPECTION

FTCRobotswill be required to pass hardware and software inspections before being cleared to
compete. This inspection will ensure that all RiIdbotrules and regulations are met. Initial inspections
will take place during team registration/practice timeQ®2 L2 2 F GKS 2FFAOALE C¢/
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{KSSGié¢ Aa £20FGSR Ay Iy20KSN) aSO0A2y® ¢KS aw2o2i
inspect theRobot

3.6.3¢ UDGKEYINTERVIEWS

AtFIRSTech Challenge events, there are generally three parthe judging process: 1) interview with

judges, 2) evaluation of performances, and 3) evaluation of the Engineering Notebook. Each team will
KFE@S + GSy (2 FAFAGSSY YAydziS aFFOG FAYRAYy3IE RAaOdz
WdzR InfeQiéws generally take place before aQualifyingMatchestake place so that the entire team

may be interviewed. When teams arrive at the event, the interview schedule should be included in the
registration materials. Make sure you know when yowantewill be interviewed and arrive to the

interview room early. Please have at least two student team representatives available; the entire

team/robot is encouraged to participate.

3.6.4¢ PRACTICMATCHES

At the eventPractice Matchemay be played inite morning during the team registration time until the

5 N @nSetiy Begins. Every effort will be made to equalize practice time for all teams, but may also
be conducted on a firstome, firstserved basis. These matches maysleredbut the scoreslo not

affect team ranking.

3.6.5¢ OPENINECEREMONY

¢tKS hLISyAy3 /SNBY2ye A& GKS 2FFAOALE 1AO012FF 27F 0
public. During the Opening Ceremony, a tournament official or the emcee will welcome the tedms an

the public, introduce dignitaries and other special guests, and introduce the judges and the referees.

¢KSYy GGKS 3ryYS gAtf 06S RSAONAOGSR O6dzadzrfte gAGK | @
countries will be played. Immediately after, thesfiQualifying Matchakes place.

If your team is in any of the first four matches on the day of your event, volunteers will ask you to line
up before the opening ceremonies. Matches begin right after its conclusion. Please, make sure your
team is on ime in case you have an early match.

3.6.6¢ QUALIFYINBIATCHES

TheQualifying Matchschedule will be available prior to opening ceremonies on the day of the event.

This schedule will indicate alliance partners and match pairings. It will also indiéga®® | f f A¢ Yy OSQa
red or blueg for the matches. These matches will start immediately after the Opening Ceremonies in
accordance with th€Qualifying Matctschedule. The queue team will work together throughout the day

to line up teams for the matcleeand maintain the schedules. It is very important to pay attention to the

match schedule and listen for announcements throughout the day. You will need to know when you will
compete, find out the number of the ending match before lunch, and which matttieilast match of

the tournament day.
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Teams will be randomly assigned an alliance partner to compete with against two other randomly
assigned opponents for ea®ualifying Match All teams will b&coredased on the same number of
QualifyingMatches In some cases, a team will be asked to pl®uaogate Matchhat will not count
towards their standings during the event. This additional match will be denoted on the match schedule
and/or announced to the teams prior to the start of t@ualifyingMatches

At the conclusion of each matcQualifying Points (Qmill be awarded:

Winning teams of &ualifying Matchreceive two (2) QP.

Losing teams of Qualifying Matchreceive zero (0) QP.

If aQualifying Matctends in a tie, all four teams receive ofig QP.
If a team is disqualified they receive zero (0) QP.

Teams will also receivRanking Points (RBased on the following:

The number oRanking Points 8 A 3y SR T2 NJ S OK YI G0Kx Aa GKIG

In the event of a tie, both adlnces will receive the same RP (equal to the tie score).

If a team is disqualified they receive zero (0) RP.

If both teams on an alliance are disqualified, the teams on the winning Alliance will be awarded their
own score as their RP for that match.

For aQualifying Matchif no member of a team is present in tAliance Statiomt the start of a match,

27

GKIFIG GSFrY Aa RSOfIINBR | ay2 aK2¢6é |yR gAff NBOSAOD

At the conclusion of afQualifyingMatches the teams will be ranked froffirst through last on the basis

of their total Qualifying Points (QPslf multiple teams have the same QP total, then teams will be
ranked on the basis of their tot&®anking Points (RPdf.multiple teams have the same RP total as well,
then teams wi be ranked on the basis of their highest match score. If still tied, the next highest match
score will be used until the tie is broken. In the unlikely event that there is still a tie based on identical
match scores, then the teams will be ranked byaadom electronic draw.

3.6.7C ALLIANCEELECTION

The number of teams in thElimination Matchesvill be based on the number of teams in the

tournament and the schedule of the day determined by the tournament director. If there are 21 or
more teams in e tournament, theElimination Matchesvill consist of alliances of 3 teams each. If

there are 20 teams or less, then the alliances will consist of 2 teams each. There will be a total of four
(4) alliances that will compete in the Elimination Bracket.

TheAlliance Selectioprocess will consist of a number of rounds of selections, such thatlialhce

Captairs will form Elimination Matchalliances consisting of the requisite number of teams. These
alliances will participate inaladdéré LIS G2 dzNy I YSy i (2 RSGSNXYAYS GKS
Alliance Selectioprocess is as follows:
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Each team will choose one studentto act ash&  YQ&a NBLINBaSydl GA GBS
proceed to theCompetition Areat the designated time to represent their teams in tAliance
Selection

In order of tournament ranking, the student representative of the highest ranked team not already
in an alliance will be asked to step forward as Mance Captaito invite another available
team to join their alliance.

A team is available if they are not already part of an alliance, or have not already declined an
alliance invitation. If the tea accepts, it is moved into that alliance. If a team declines, the
CANNOT be invited into another alliance, but are still available to select their own alliance if the
opportunity arises. If a team declines, tA#liance Captaifrom the inviting team mast then
extend an invitation to another team.

The process continues until @llliance Captaimhave been designated and chosen one alliance
partner.

If there are more than 20 teams, the same method is used for ddldnce Captai2 second choice
(the third member of the alliance) from highest seed to lowest seed. Any teams remaining after
the lowest seeded captain makes their choice will not compete irElimination Matches

3.6.8¢ ELIMINATIONMATCHES

TheElimination Matchegre very exciting imwhere the alliances determine who will be the Champion of
the event. The matches are played in a seeded ladder format where the top seed goes up against the
lowest seed, 2nd best seed vs. the 2nd lowest

seed, and so on. Semi Finals Finals Champion

In the Elimination Matchesteamsdo not get #1 Seed
Qualifying Pointsthey get a win, loss or tie.
Within each bracket of th&limination Match
Ladder, matches will be played to determine #4 Seed
which alliance advances. The advancing alliance

is the first one to win two matches. Any tied

matches wilbe replayed until one alliance has #2 Seed
two wins, and advances. The winners of each of _
the Elimination Matchesontinue to play until ~ >72 Winner of SF2
the champion is determined. An example #3 Seed
tournament bracket appears here:

SF1 Winner of SF1

Winner of Finals

During each round of thElimination Matchestwo teams from an alliance will compete on tRé&ying

Field If the alliance has three teams on it, the team that sits out the first match in an elimination series
must play in the second match, with no exceptions. If the teams play more than two matches, any
combination of two allianc®obotanay be used. Teams should consider the robustness dRahets

when picking alliance partners.
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If a team is disqualified during &limination Matchthen their entire alliance is disqualified, and the
match will be reorded as a loss. Prior to edghmination Matchthe Alliance Captaimust let the
referee know which two teams will be playing in the upcoming match.

3.6.9¢ AWARDS ANKLOSINGCEREMONY

The Awards and Closing Ceremony celebrates the accomplishofahtsteams and how they all did

during the event. The ceremony will begin as soon as the last match is played, however some awards
may be given out earlier in the event day (depending on the tournament officials). During the

ceremony, all teams will beecognized for their accomplishments as the awards are handed out. The
Winning Alliance teams and the Finalist Alliance teams will also be recognized. Finally, the Inspire Award
winner will also be announced.

Depending on whether the event is a scriage, a qualifying tournament, or a championship, the
tournament officials will determine the advancement criteria. Generally, the Inspire Award winner and
the WinningAlliance Captaimvill advance to the next round of competitions. Other teams may be

chosen to advance to the next round. The advancement criteria will be announced to the teams prior to
the start of the event.

3.7¢ TOURNAMENT RULES

<T1>Referees have ultimate authority during the competitiofheir rulings are final.

a. The referees wilhot review any recorded replays.

b. Any questions for the referees must be brought forward by one stugie Team
member within the time period of two (2) matches following the disputed match.

c. Team members are not allowed onto tRéaying Fieldor any reason other than to place or
retrieve theirRobots Inspection of thé’laying Fielélements by team members for the
express purpose of determining scoring is prohibited.

d. Individuals and Teams that violate this rule will be subject to possible team pusigim
including anywhere from match disqualification up to and including removal from the
tournament.

<T2>The only people permitted on thielaying Fieldre the threeDrive Teanmembers who are
identified by theDrive Teanbadges. These badges are intexobeable within a team.

<T3>There are no time outs in the qualifying rounds. In the elimination rounds, each alliance will be
allotted ONE time out of no more than three minutes. The matches must progress according to
schedule.

a. If aRobotcannot repot for a match, at least one member of the team should report to the
Playing Fieldior the match.

<T4>Teams will be guaranteed a minimum of five minutes between matches.

<T5>All team members and their guests, including coaches, must wear safety glasses or prescription
glasses with side shields while in the pitatiiance stationsluring matches.
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NOTEFIRSTequires all teams to bring and supply, for each competition,IANS

approved norshaded safety glasses for its team members, mentors, and guests. For our
purposes, amber lenses that allow for better/brighter vision are considered tinted, not
shaded, and their use is allowedRIRSEvents. Sunglasses or deeply shadddtya

glasses used in our indoor event environment are not acceptable.

3.8¢ TEAM SPIRIT

Competing as a team is fun as well as rewarding. Part of the pleasure and reward of being a team
member is the way the team stylizes itself with tearahirts, tradingouttons, hats, cheers,
cheerleaders, and costumes.

3.8.1¢ TEAMSTYLING

When deciding on a team name or acronym, consider how you can work a theme around it to make
your team more fun and recognizable. Refer to Section 8: Team Resources for information.

3.8.2¢ BANNERS ANBLAGS

Sponsors provideIRSWith banners so we can display them in specified areas as a way of thanking
them for their generosity. We encourage teams to bring team flags and/or sponsor banners, but we ask
that you adhere to the folloing:

Do not use them to section off seating. Saving group seats is not permitted.

Hang banners in your pit station only, not on the pit walls.

You may bring banners to t@ompetition Areabut please do not hang them there. This area is
designated foofficial FIRSEponsors' banners.

3.8.3¢ SPECTATORS ANBDIQUETTE

Teams are permitted to havelZriversand 1Coach(the Drive Teamat thePlaying Fieldiuring their

scheduled matches. Spectators are not allowed onRlaying Fielét any time and mst remain

outside of the designate@ompetition Area Some events may provide media passes for one additional
GSIFY YSYOSNI G2 3IFAy |00Saa G2 I RSaAAIYIFIGSR aYSRAL
media pass and only while the mediare@ar€ y G I G A @S Q aPlaiir®) IFi¥ld Spectatéry/blodkings

the sidelines or accessing the media area without a pass will be asked to move. Repeated violations of

this rule may cause the associated team to be disqualified.

3.8.4¢ SCOUTING

Thisinfo G A2y KlFa 0SSy LINPOBARSR o6& GUKS wnnt Cw/ [ KFAI
Miracle Workerz:

Teams use all different methods to record information about other tegmpaper, computer, handheld
PDAs, etc. Use whatever method is most comfortédalgrour team. Scouting is important to
determine how you complement other teams in your alliance and how you match up against your
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opponents. No matter how you record it, focus on information, which will be useful to your team when
you meet your alliane partners to discuss strategy.

Some possible areas to gather information include:
CAPABILITIE® K G OFy (GKS NRBo6o2dGkdSIY R2 YR ¢KIG O yQi
STRATEGIE®/hat does the robot / team do during the match? How do they play the game?
PERFORMANCEowwe f R2S& GKS NRo2dG k GSFY R2 gKFdG AG |
strengths and weaknesses?
AUTONOMOUGwhat does the robot do in autonomous mode? Does the team have multiple

program options?

The more data points you can collect on strategies anébpeance, the better understanding you will
have of a given team. Many teams use a paper system to record this information. Information on
Capabilities can be obtained by visiting the team / robot in the pit area.
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SECTION 4THE ROBOT

4.1 ¢ OVERVIEW

This section provides rules and requirements for the design and construction oRgbot AFIRST

Tech ChallengRobotis a remotely operated vehicle designed and built by a registEtB& Tech

Challenge team to perform specific tasks when competinganShot! Prior to competing at each

event, allRobotswill have to pass an inspection. Refer to Section 9 for the Robot Inspection Guidelines
and Inspection Checklist.

4.2¢ ROBOT RULES

There are specific rules and limitations that apply to the deaighconstruction of youRobot Please
ensure that you are familiar with each of theRebotrules before proceeding witRobotdesign.

<R1>0Only ONERobotwill be allowed to compete per team in thidRSTech Challenge. Though it is
expected that teamsvill make changes to theRobotat the competition, a team is limited to only
ONERobot

a. ltis against the intent of this rule to compete with oRebotwhile a second is being
modified or assembled.

b. Itis against the intent of this rule to switchdkaand forth between multipl®obotsduring a
competition.

<R2>EveryRobotwill be required to pass a full inspection before being cleared to compete. This
inspection will ensure that all FRDbotrules and regulations are met. Initial inspectiond taike
place during team registration/practice time.

a. If significant changes are made t&abot it must be reinspected before it will be allowed
to compete.

AllRobotconfigurations must be inspected before being used in competition.

Teams may be requested to submit to random sipafpections by event personnel. Refusal
to submit will result in disqualification.

d. Referees or inspectors may decide th&abotis in violation of the rules. In this event, the
team in violation will belisqualified and thérobotwill be barred from thePlaying Field
until it passes renspection.

For further information on the inspection process please refer to Section 9, Robot Inspection
Guidelines

<R3>The following types of mechanisms and componemtsNOT allowed:

Those that could potentially damadpdaying Fieldomponents.
Those that could potentially damage other competiRgbots
Those that contain hazardous materials (e.g. mercury switches).
Those that pose an unnecessary risk of entanglame

Those that are designed to flip or tip over goals or otRebots

® o o T
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f. Those that contain sharp edges.

<R4>At the beginning of any match, the maximum allowed sizeRbboth & My é E My é E wmy

a. During inspectionsRobotss A f £ 6 S LI | OSR AKNAK I KIla& AN W/ SINJO2ND
matching the above size constraints. To pass inspectiBopatmust fit within the box as
defined in the Robot Inspection Section.

b. Robotsmay expand beyond their starting size constraints after the start of a matcthizut
year there are limitations to how farRobotcan extend. The purpose of this rule is to
prevent aRobotfrom becoming a safety hazard to di€ld personnel or causing damage to
the field elements. Therefore, beginning at 10" above the tile surfaobotsmay not
extend more than 10" horizontally from the starting size of R@bot(see drawing below)
There is no limit as to how farRobotmay extend vertically.

\\\\ \ RO\\\\

Robots may no bots may not
extend into this extend into this
zone \ zone \

. .. \\\\\ .

10" 10

1 C—O

c. Any restraints used to maintain starting size (i.e. zip ties, rubber bands, string, etc.) MUST
remain attached to théRobotfor the duration of the match.

<R5>Robotconstruction is constrained to the following:

a. Any part from the TETRIX system with thiofwing constraints:
No more than eight (8) TETRIX 12V DC drive Motors
No more than twelve (12) TETRIX Servos

Exactly one (1) 12V Rechargeable NiMH Battery Pack. This battery pack may only be
used to power theRobotthrough the HiTechnic DC Motor and Se@antrollers.
This battery pack must be identical to those supplied in the kit of parts. (Note: the
¢9¢wL-un oFGGSNE LI O1 A& Odzali2yY RSaAaA3IYSR 4
Use of any other battery could result in permanent damage to the MKXiponents
and is not allowed). Battery packs are NOT allowed to be used as ballast.
A total of no more than four (4) HiTechnic DC Motor or Servo Controllers (in any
combination)
The TETRIX R/C Controller (Product Id W34243), the Infrared ElectronicoBaltt{Ri
W991458) and the TETRIX Speed Controller (Product Id W34244) are NOT allowed.

The TETRIX AA Battery Holder is not allowed.

The Permatex Super Lube provided by the TETRIX system may be used only to reduce
friction with theRobot Lubricants shatiot be allowed to contaminate thBlaying
Fieldor other Robots

b. Any LEGO building element with the following constraints:
1. Exactly one (1) NXT Controller must be used
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The NXT controller must be powered either by the NXT rechargeable battery pack or
six (§ AA batteries.

No more than three (3) NXT Motors may be used.
Non-NXT electrical elements are not allowed, with the exception of RCX sensors.

LEGO pneumatic elements are allowed. Teams may not modify LEGO pneumatic
elements to attempt to change the worlgmressure limits of the elements.

Any LEGO Approved NXT sensor (as indicated by the ME@E&torms NXT
Certified¢ Hardware label)

Any NXT compatible sensor from HiTechnic, including the NXT Touch Sensor
Multiplexer, NXT Sensor Multiplexer and the NX@iqiype boards (both solderable
and solderless)

No more than one (1) LEGO Power Function Battery Box may be used. It may be
used only in conjunction with and to power the NXT Sensor Multiplexer(s).
LEG®@Approved NXT extension cables. Approved cableswuarently only available
from LEGO and HiTechnic.

c. The following additional components may also be used:

1.

10.
11.

12.

13.
14.

Polycarbonate plastisheet(e.g. Lexan), not to exceed 24" x 24" in area or
maximum dimension and not greater than 0.10" thick.

A N w oA A o~

Kydex plastisheet noti 2 SEOSSR HWné E wHné Ay | NBI 2N
ANBFGSNI GKFYy nonnné GKAO] 6mM YYO O

ABS plastisheeE y 20 (2 SEOSSR Hné E Hné Ay | NBI
ANBFGSNI GKFYy noncuHpé GKAO

t9¢D 6F1F xAQL1 t [/ 2Lkt &S

dimension and not greater tha®08¢ §( KA O1 @

Polycarbonate glue/cement is allowed, only for the joining of polycarbonate pieces.

Use of polycarbonate glues/cements may or may not be allowed in the pits at
tournaments based osite-specific rules or requirements.

A N w oA oA~

! f dzY Ay dzY = y2i (G2 SEOSSR Hné E Hné Ay | NBI
GKFY noncupé GKAO]

w2LJS 2NJ O2NR lyeé fSy3iks y2id G2 SEOSSR no
PlasticO2 6§ SR g ANB NRBLIS n dnomH pleécomphessivrS G SNJ 2 NJ
sleeves, clamps and hardware may also be used only in conjunction with the-plastic

coated wire rope.

Non{ t ALJ t I RE y20 (2 SEOSSR Hné E Hné AY I|N
McMaster Carr Part #69275T54 or Home Depot SKU #134555)

PVCpiping 2F | y& &aOKSRdzZ S0 o0¢ AYAARS RAIFIYS(HISNI
total length

Commercial PVC couplings are not allowed.

PVC cement and cleaner (only for gluing PVC). Use of PVC cements and cleaners may

or may not be allowed in the pits at tournameritased on sitespecific rules or
requirements.

Compatible mechanical fasteners (nuts, bolts, screws, etc.)

Mechanical fasteners may be secured using Loctite® or a similar ttoekadg
product. .

1
a0 SANOmMEIMNERE i 02 N 2
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15.wdz0 6 SN o0 yRa O6&AT S | on 2ddudfeiénte) SNE A S n
16.{ dzZNBA Ol f ¢dzAy3 ndupb h5 2N avYlFfftSNI y2d

17. Electrical tape and/or heat shrink tubing used only for insulation of electrical
connections.

18. Universal Security Clips to hold PWM connections together, such as #2870afound
http://mww.maxxprod.com/mpi/mpi3.html

19. PWM extension cables. These cables may either be purchased from a vendor or
fabricated by the team.

20. Any material strictly used as a color filter for a Light Sensor.

21. Hook and loop (e.g. Velcro, 3M Dual Lock) fastemay be used. The fastener may
not be used as tape.

22.NonaSliFfttA0O /1FofS GASE o6Fftaz (1yz26y | a w%ALI
23. The packaging, manual binders, Styrofoam, cardboard, plastic bags, etc. from the

TETRIX and/or LEGO kits are NOT incladddCANNOT be used fRobot
construction. Only the TETRIX and LEGO parts themselves are allowed.

d. For the HiTechnic NXT Prototype Board the following constraints apply:

1. All power used in the circuits connected to the NXT Prototype Board must be
derived fom the power connections provided within the board. No batteries or
external power sources are allowed.

2. Circuits may connect only to the named connections provided by the NXT Prototype
Board (i.e. AA0, B5BO, 3V, 4V, 9V, 5V, GND)

3. Communication to th&NXT Controller may only occur through the included NXT
connector.

4. Sensors connected via the NXT Prototype Board may be distributed throughout the
Robot they do not need to be physically attached to the NXT Prototype Board.

5. Additional circuit boards may bmnnected to the NXT Prototype Board as needed.
6. The processor included in the NXT Prototype Board may not be reprogrammed

7. Circuits included as part of the HiTechnic NXT Prototype Board may not cause
interference with anyRoboton thePlaying Fieldany pat of the field management
system or any game element.

8. Only visible light LEDs may be connected to the Prototype Board. These visible LEDs
may only be used as a cueing signal for the team or for decoration. If used, the
purpose must be demonstrated dugrinspection.

e. TheRobotmust be designed to be controlled by no more than two (2) Logitech Gaming
Controllers

f. Teams may add nefunctional decorations from parts not on the above list, provided that
these pgrts are nmfunctjopal, do not affec:[ therutcorpel‘ the match, are ngt hazard9us ) X
uz2 UKSyastgsa 2N 20KSNJ uSkFyaz FyR INB AYy U0UKS
g. Vex parts of any type are not allowed.
h. No additional components may be used.

<R6>All parts that are used must be tracked through a BiMaferials (BOM). This list can be
included in your Engineering Notebook. The BOM should be detailed enough to allow a copy of the
Robotto be built using only the listed parts.
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<R7>During inspections if there is a question about whether something idfamab TETRIX or

LEGO component, a team will be required to provide documentation to an inspector, which proves

GKS O02YLRYSyiQa &azd2NOSo { dzOK GeLlSa 2F R20dzyYSy it
printed documentation.

<R8>No more than one NXTontroller may be used to control a singlebotduring the

tournament. Each team will be required to "name" their NXT with their official FTC Team number
expanded to four digits (e.g. FTC Team #123 would name their NXT "0123"). Should you come to
the tournament with a spare NXT, then you should name that spare with your team number
followed by a hyphen then a letter designation beginning with "B" (e.g. "@®230123C").

Should a spare NXT be "loaned" to another team, the receiving team should réhaXT with
their corresponding team number along with the hyphenatettdr designation showing theds
that it is a spare.

<R9>Parts may NOT be modified as follows:

a. Motors, sensors, controllers, battery packs, and any other electrical componentBl@®ay
be altered from their original state in ANY way.

Motor wires and power wires may be extended by splicing additional lengths of wire:
1. Motor wires are 22 AWG or larger
2. Battery wires are 16 AWG or larger

Welding, soldering (except as listed below), brgzigluing, melting or attaching in any way that
is not provided within the TETRIX System will NOT be allowed.

Soldering is allowed only:
1. As needed for electrical connections on the HiTechnic NXT Sensor Proto Board

2. As needed for splicing wires (all spicshould be insulated with electrical tape or
heat-shrink tubing)

3. As needed for 12V DC Motor connectioAs needed for tinning ends of
replacement power wires

4. Soldering may or may not be allowed in the pits at tournaments based on site
specific rules andequirements.
<R10>RobotsY dzA i RA &L @ GKSANI GSIY ydzYoSNJ 6ydzySNI f a :

a. The judges, referees, and announcers must be able to easily idRalifgtsby team
number.
Team number must be visible from at least two sides ofRbbot(180degrees apart).
¢KS ydzyYSNlfa Ydzaid SHrOK o6S |4 tSrad GKNBS AyoO
contrasting color from their background.

<R11>The NXT controller must be accessible by competition personnel including inspectors,
referees, ad field control operators.

a. The NXT battery must be easily removed with minimal disassembly &dhet
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b. The USB port on the NXT must be easily accessible to allow for rapid registration at the
match.

c. The NXT Controller LCD display must be readilylevisi

<R12>Robotsmust include a mounting device to securely hold |
one FTC Robot Identification Flag throughout an entire match.

a. The flags will be provided at the event
b. ¢KS FfI3 GdoS RAYSyarzya [k NB A@
youpné tSy3iK FAmEn A n & NAA /A dE
wide.

<R13>RobotTETRIX power switch must be mounted/positioned
to be readily visible to competition personnel. The power switch
must be installed according to the TETRIX system documentation
(i.e. between the battery and the it HiTechnic DC Motor or
Servo Controller)

<R14>Programming foFIRSTech Challenges must be done with2s
an approved programming language, using FTC Competition |/ P e
Templates. Approved programming languages are:

a. NXTG
b. ROBOTC
c. LabVIEW

Templates for all three pgramming choices are available at http://www.ftctraining.com

<R15>Energy used bifIRSTech ChallengRobots (i.e., stored at the start of a MATCH), shall come
only from the following sources:

a. Electrical energy derived from the onboard 12V battery, LBE@®&er Function Battery Box,
or the NXT batteries.

Compressed air stored in the LEGO pneumatic system.
A change in the position of tiiRobotcenter of gravity.

d. Storage achieved by deformation@bbotparts. Teams must be very careful when
incorporatingsurgical tubingr other items to store energy on theRobotby means of part
or material deformation. RRobotmay be rejected at inspection if, in the judgment of the
inspector, such items are unsafe.

<R16>Game elements launched BRobotsshould not be launched with velocity greater than that
required to reach a maximum of four (4) feet above Blaying Fieldurface, nor travel a horizontal
distance greater than ten (10) feet.

<R17>Teams must provide their own computer for running theld Control Systesoftware for

each match. The FCS version should be latest version that is available from the FTC website before
the tournament. Teams must demonstrate that thRiobotswitches between Autonomous mode

and TeleOp mode correctly usinteir version of the FCS.
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4.3¢ PROGRAMMING GUIDEEBN

Teams will have access to www.ftctraining.com as a resource to learn how to program wi, NXT
LabVIEW, or ROBOTC. The bulletin boards at the site will be managed daily by Robotics Academy staff.
Information on the most current versions of the programming software can be found at
www.usfirst.orgfoboticsprograms/ftc/content.aspx?6650

NOTE TO TEAMS:

For NXTG or LabVIEW:

You MUST download the most current version (1.28) of the NXT device firmwgarertblXT device in
order to compete in thd-IRSTech Challenge (FTC) competition.

The fieldcontrol system(FCSat the FTC competition cannot communicate with yBabotunless you
use the most current version of the firmware on the NXT device. Thedffiiare provides the correct
version of this firmware.

Refer to theFIRSTech Challenge Software Installation Instructions printed document, available as part
of the FTC kit, for information about installing the FTC software.

Refer to Chapter 4, Contiimg the Robotwith the FTC Controller Station, of the Getting Started with the
FIRSTech Challenge Software manual for information about downloading the firmware from either
LabVIEW or LEGO® MINDSTORMS® to the NXT device. Access the Getting Stag&dR@ihech
Challenge Software manual by navigating to the National Instrurklesitd/IEW 8\nanuals directory

or the LEGO SoftwareEGO MINDSTORMS Edu NXT directory and opening FTC_Getting_Started.pdf.

For ROBOTC:

The field management system at theG-8ompetition cannot communicate with yoRobotunless you
use ROBOTC firmware version 8.00 or higher on the NXT device. The 2.0 version of ROBOTC provides the
correct version of this firmware.

Users of ROBOTC can refer to the instruction on the CD pagKaghelp on installing ROBOTC, or to
the built-in help documentation in ROBOTC under "Héjetting Started Downloading Firmware
(NXT)" for a step by step guide on how to download the latest firmware.
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SECTION & ENGINEERING NOTEBGOK

5.1¢ OVERVI¥

This section describes the requirements for creating the Engineering Notebook, including formatting
I3dZA RSt AYySas WdzZRISQa GALAXE YR (GKS dzaS 27F @I NA 2 dza
pages from an award winnirfgfRSTech Challenge Gmeering Notebook.

5.2¢ WHAT IS AN ENGINEERINOTEBOOK?

One of the goals dfIRSa&nd theFIRSTech Challenge is to recognize the engineering design process
FYR GiKS 22daNySe¢ GKFG | dSFY YIF1Sa&a RdzNAy3a (KS LK
systemlevel design, detailed design, test and verification, and production.

Throughout the building of yolRobotyou will come across some obstacles, lessons learned, and the
need to draw things out on paper. This is where you and your team willrusegineering notebook.
These notebooks will follow your team from kickoff throughout the competitions. Judges will review
your Engineering Notebook to better understand your journey, design, and team.

Note: Refer to the judging criteria section of Sewt7: Awards & Judging Criteria for more details on
how your Engineering Notebook will be judged.

5.3¢ THE NOTEBOOK

Electronic/Online: Teams may choose to use electronic or online programs to create their Engineering
Notebook. For the purposes of judgi teams must print out their Engineering Notebooks and place

GKSY Ay | O0AYRSNE y2 fFNBSN GKIYy mM¢d it LI 3ASa Y
required per team. Online videos or demonstrations cannot be considered this year.

Written: Laboratory or documentation notebooks are available through your school or local stationary
supply store. There are many different types to choose from, using the following criteria:

1. Use a notebook with a stitched binding.

2. Do not use a loose leaf apiral bound notebook.

3. Numbered pages are recommended (but not necessary) so that pages cannot be substituted or
deleted.

4. Only one Engineering Notebook will be required per team.

5.4 ¢ GUIDELINES/FORMAT

TheFIRSTech Challenge Engineering Notebook is¥ikcdf SGS R2 OdzySy (i | Rohozy 2F & 2d
design. This documentation should include sketches, discussions and team meetings, design evolution,
LINPOSaasSas GKS a! Kl QaHés 2o0aitl Of Sax yR SIOK G4SIY
entire season.A new notebook should be created for each new season. So here are the guidelines:
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1. Document EVERYTHING!

2. Engineering Notebooks should be organized enough to have an outsider understand your team
and your journey.

3. Written entries should be in Permanentkig Not Pencil.

4. Start your notebook by introducing each team member and mentor with a brief biography of
their name, age (or school year), interests, and reasons for joiningBlR8Tech Challenge
team.

Tip: Pictures along with the bios would serve @geat visual for the judges to get to
know each member of your team.

5. Start a fresh page at every meeting. Your team number, date, and start/stop times should be
recorded when starting a new page. Each day should start with two columns:

6. Task Colum What your team is doing and discovering?

7. Reflections Columg Where your team records thoughts on what is happening and any
guestions that need to be answered.

8. Entries should be made by every team member, initialed, and dated.

9. All designs and changes to ydRmbotshould be recorded directly into your notebook. The
inclusion of all elaborate details and sketches are preferable. Notes and calculations should be
done in your notebook, NOT on loose paper.

Tip: A judging panel is always interested to see gquendesign or playing strategy. On
the other hand, a design without the substance to support its reasoning will not be
viewed as highly.

In the case of an error, draw a single line through the incorrect data. Do NOT erase or use
correction fluid. All coections should be initialed and dated.
'a4S 020K &ARS&a 2F | LI 3ASo bSOSNI £ SIPS ye GKANG
R2y Qi FT2NBSO G2 AyAGAlf YR RIGSO
To insert pictures or outside information into your notebook, tape the pictute your notebook
and outline with permanent ink, to note that it was there in case it falls out. Put the
corresponding page number on that inserted page.

Tip: Pictures or sketches of yoRobotdesigns are recommended as part of a thorough
documentation.

InsertyourRoboa . Aff 2F al GSNAIFIfa&a o0.hao Fa LI NIOH 2F &2c
elsewhere in this manual.

The Engineering Notebook is also a good place to discuss and show team activities that are done
0 KNR dzZAK 2 dzii (i K Sesé &livivieQ dan Be placddin/adeparate section of the
Engineering Notebook or chronologically within the design pages.

52y Q0 F2NBSG (2 Llzi €2dzNJ dSFY ydzZYoSNJ Ay @2dzNJ 9V:
who to return it to after the judgebave seen it!
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55¢W! 5D9Qf{ ¢Lt({

1.

Every notebook is a work in progress, forever changing and developing. Judges do not want to

aSS || aFAylLfé O2LR y220S5S0221T (GKSe& glyd GKS NBI
edges and wrinkled pages. Jtsmnember to keep it real!

When turning notebooks into the judges at your event, place sticky tabs at the top of the page

on your top 612 best moments as a team. Judges will use these pages as their preliminary

review of your notebook.

52y Qi 0 DdriARINIYMR SGE 2 2dzNJ 9y IAYSSNAY 3 b2i0GS062271 (2
the end of the season, this notebook will be a great piece of memorabilia for your team.

5.6 ¢ VIRTUAL HELP

It is in the spirit oFIRST0 bring the technical knowledge of an enger to high school students to
broaden their awareness and knowledge of the engineering world. Please ask any questions you have
about the Engineering Notebook in the Official FTC Q&A system.

5.7¢ NOTEBOOK EXAMPLES

Scanned copies of awaxdinning Enginering Notebook examples are posted on fRERSTech
Challenge website. It is strongly encouraged for teams to look over these as great examples of what the
judges will be looking for when reading through your Engineering Notebooks.

Rev3
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SECTION 6 FIELD ONTROL SYSTEM

6.1 ¢ OVERVIEW

This section provides a general summary regarding the Field Control System (FCS) and how to use it for
practicing with youiRobotand for the competitions. Each team will be required to provide a computer
at the event to run e FCS for theRobot

¢tKS C/{ Aa (GKS az2Fd¢lNB LINRPINIY GKIFIG Attt 0S f2IR
running autonomous an®rivercontrol modes both in competition and individually by teams to test

their Robotsand programming. This pgoam is a very important part of the competition and members

of the team need to understand how the program is used throughout the build season and during the

events.

6.2¢ THE FIELD CONTROB®M (FCS)

Matches at all tournaments will be run using thel&i€ontrol System (FCS) running directly on each
GSIFrYaQ 2¢y 02 YLzl S NIlaying Feldhéia ows dofdutersuNding tHe FC®, K S
Logitech Dual Action game controllers, Bluetooth dongle and UBBable. The main advantages for
teams contolling their ownRobotsare improved cycle times between matches and the near elimination
of match replays caused by a shared FCS.

Teams will establish the Bluetooth connection between tRgbotand their FCS while waiting in the
gueuing area before theatch. Robotswill arrive at thePlaying Fieldeady to start their match. Match
cycle times will improve because the delay for all fRobotsto connect, one at a time, to the shared
FCS is eliminated.

Match replays will be significantly reduced bersz teams will have total control over thétiobot
eliminating match replays caused by a failure of a shared FCS.

6.3¢ FUNCTIONS PERFORMEDTHE FCS

TheFCSwill perform the following functions for teams in thdRSTech Challenge:

6.3.1¢ ROBOTPAIRNG ANDHELDCONNECTION

The FCS will allow the USB connection and will display the status of each of the connected Logitech Dual
Action Gamepads. It will also perform the Bluetooth pairing process with the NXT and remember the
connection to speed up thegiring process between matches. It will read the NXT to determine the

name of the program that is to be used during thever ControlledPeriodof the match and display the

name of that program on its display.

During match play, there will be controlstire FCS to disable tHiRobot reconnect the Gamepads
(should connection be lost), and reconnect to the NXT via Bluetooth (should connection be lost). There
will also be a control to sever the Bluetooth connection to the NXT.
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6.3.2¢ ROBOT DEVELOPMENT CR@EL

The FCS is designed to be used by teams during their development process as well and to give them a
feel of the program that they will use during the tournaments. There will be a place to input the name
of the NXT being connected to confirm your coatien and there will be indicators on the display to

show the status of the connection between the computer and the NXT, the Gamepad controllers, and
show whether the Autonomous program or the Operator Control program is running on the NXT. The
FCS willnisure that, the Gamepad controllers are disabled during Autonomous time.

6.3.3¢ TEAM MATCH CONTROL

For matches, the FCS will provide input fields for the control of the time of Autonomou3raseat

Controlled Periods minutes/seconds. There will also be check boxes to select whether there will be an
Autonomous or Driver Controlled mode and whether to Pause between modes. There will be controls
to Start, Stop, and Continue (after the optional Pause) the timer dnet@th messages to the NXT.

There will be a digital timer display for seeing the competition match times. The FCS will also play the
match sounds (Start of Match, Pause between mo#&®si Gameéndication, and End of Match) from

your computer.

6.4¢ HOWTO USE THE FCS

This section needs will be updated upon release of the 2D9ersion of the Field Control System
software.
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SECTION ¢ JUDGING & AWARDS TERIA

7.1¢ OVERVIEW

This chapter provides a complete description of all offiiRSTech ChallerggAwards; the judging
process, criteria and philosophy that teams will need to be aware of in preparation for participating at a
FIRSTech Challenge Tournament.

In addition to winning points during the regional competition, the awards represent angtstive
way for mentors to instill important values like teamwork, creativity, innovation, and the value of the
engineering design processes. These judging guidelines are a part of the road map to success.

7.2¢ FIRSTTECH CHALLENGE AWBHRDIGIBILITY

To ensure fairness to all teams and to provide equal opportunity for all teams to win an awartR$ &
Tech Challenge Championship Tournament, teams are only eligible to win an award at the first three
Championship Tournaments that they attend. Thasants who compete in more than three
Championship Tournaments do so for the purpose of being involved in the fun and excitement of the
tournament and not with the intention of winning multiple awards.

Teams have spent several weeks designing, buildingrgmoging theirRobot and learning what it

takes to be a part of a team. For many FTC teams, the event is the reward for all their hard work
throughout the season. While there are several types of events, they all offer a fun and exciting way for
teams to gmonstrate the result of their efforts.

7.2.1- LOCALEVENTS

Anyone can host a local event, also known as a scrimmage, to prepare for a Championship or Qualifier,
or as an alternative to attending other events. If you choose to create and host a loog| ywe will be
responsible for finding a location, organizing the format for the day, and inviting other teams to
participate.

7.2.2- QUALIFIERS

Hosted and managed by FTC Affiliate Partners or Paapgointed hosts. Qualifiers, sometimes called
Regionis, follow the same judging guidelines and format of Championship tournaments, but with a bit
more flexibility. Qualifiers are usually held prior to Championship tournaments in regions where there
are a plethora of FTC teams. The FTC Affiliate Partndralglidetermine the advancement criteria as to
which teams move on to the Championship Tournament based on their performance at a Qualifier. The
number of teams advancing to the state championship depends on the capacity of the state
championship, the nuiper of qualifying competitions and the number of teams attending the qualifying
competition. Generally, the winner of the Inspire Award and the Winning Alliance will advance.

7.2.3- CHAMPIONSHIFOURNAMENTS
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Hosted and managed by an FTC Affiliate Payi@hampionship tournaments abide by certain standards

in format, judging, awards, and overall quality. Some Championship tournaments require that teams win
at a qualifying or regional tournament in order to advance to the Championship. Championships may
include teams from a geographic region, province, state, country, or several countries. In past seasons,
the winner of the Inspire Award and the Captain of the Winning Alliance at each Championship event
received an automatic invitation to the FTC World @penship Event. Advance eligibility for the

22NI R /KFEYLA2YAKALI gAff 0SS lyy2dzyOSR az22y FFGiSNI

7.3¢ FIRSTTECH CHALLENGE AWARDEGORIES

7.3.1¢ FIRSTTECHCHALLENGENSPIRFAWARD

This formally judged award is given to the team thalldzf & SY02RASR GKS WOKLIfft Sy 3

¢KS GSI'Y GKIFIG NBOSA@®Sa GKAa g NR Aa OKz2aSy oé@
FIRSTech Challenge Team. This team is a top contender for all other judging categories anchig a stro
competitor on the field. The Inspire Award Winner is an inspiration to other teams, acting with gracious
professionalism both on and off tH&laying Field This team understands how to communicate their
experiences and knowledge to other teams, spassand the judges.

In past seasons, the winner of the Inspire Award at each Championship event received an automatic
invitation to the FTC World Championship Event.

Guidelines for the Inspire Award

Team must demonstrate respect and Gracious Professioméligh for team members and fellow
teams

Engineering Notebook must be submitted, and must impress the judges

Team must work beyond theRobotto help spread awareness of the team within the community

Team displays good communication and teamwork skitlsimvthe team as well as with their
alliances

Team communicates clearly about thBiobotdesign to the judges

Team presents themselves well in the judges interview

Roboteffectively competes in the game challenge and impresses the judges

Team androbotconsistently performs well during matches

Team is a strong contender for all other judged awards

7.3.2¢ ROCKWELCOLLINGSNNOVATEAWARD

The RockwelCollins Innovate Award celebrates a team that not only thinks outside the box, but also has
the ingenuity and inventiveness to make their designs come to life. This judged award is given to the
team that has the most innovative and creati®ebotdesign slution to any or all specific field elements

or components in thé&-IRSTech Challenge game. Elements of this award include elegant design,

NPodzAGyS&a4as yR WwW2dzi 2F (KS 02EQ GKAY1lAy3dI NBfL G

whole Roboft or of a subassembly attached to thRobot The creative component must work
consistently, but &obotdoes not have to work all the time during matches to be considered for this
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F g NR® ¢KS GSIFYQa 9y IAYSSNAY3I bissioStod ddesigkaf dzf R 0 S
0§KS 02 YLRySy i oRobotinoyl& todbeeSgible ®1this@wiard, and entries should
describe succinctly how the team arrived at that solution.

Guidelines for the Innovate Award

Robotor Robotsub-assembly must be elegt and unique in its design
Creative component must work reliably

Team must submit an Engineering Notebook

Robotis stable, robust and controllable

Robotdesign is efficient and consistent with team plan and strategy

7.3.3 ¢ FIRSTTECHCHALLENGP TCDESGNAWARD

This judged award recognizes design elements oRthigotthat are both functional and aesthetic. All
successfuRobotshave innovative design aspects; however, the PTC Design Award is presented to teams

that incorporate industrial design elemeninto their solution. These design elements could simplify the

RoboRa F LJJSI NF yOS o6& 3IAGAYy3a AG | OtSty 2213 6S RSC
of the team. The winning design should not compromise the practical operatiore &dahotsbut

compliment its purpose. This award is sponsored by Parametric Technology Corporation (PTC),

developes of the CAD tools, Pro/ENGINEBR Mathcad. PTC gives licenses to the FTC student teams

for these software products to help them with thelesigns.

Guidelines for the Design Award

Team must submit an Engineering Notebook with detaRethotdesign drawings
Robotdifferentiates itself from others

Design is both aesthetic and functional

Well thought out basis for the design (why i.e. inspaatifunction, etc.)

7.3.4¢ FIRSTTECHCHALLENGEONNECTHAWARD

This judged award is given to the team that most connected with their local community and the
engineering community. A truélRSTeam is more than a sum of its parts, and recognizes that thei
schools and communities play an essential part to their success. The recipient of this award is
recognized for helping the community understafliRS;Tthe FIRSTech Challenge, and the team itself.
The team that wins this award is aggressively seedmgneers and exploring the opportunities
available in the world of engineering, science and technology. In addition, this team has a clear
fundraising goal and plan to achieve that goal.

Guidelines for the Connect Award

Team provides clear examplesaaftreach to community
Team has worked to develop arperson or a virtual connection with the engineering, science or
technology community
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Team has a business plan or other way of determining their fundraising needs and a plan to achieve
their fundraisinggoal
Team has a plan to give back to their community

7.3.5¢ FIRSTTECHCHALLENGMOTIVATEAWARD

This judged award celebrates the team that exemplifies the essence &lR&Tech Challenge
competition through team spirit and enthusiasm. They showrthpirit through costumes and fun
outfits, a team cheer or outstanding spirit. This team has also made a collective effort tdREKE
known throughout their school and community.

Guidelines for the Motivate Award

Team spirit is consistent throughoutdieam and the competition.
Team is enthusiastic

The team functions well as a team

Team enthusiasm is evident in their community outreach

7.3.6¢ FIRSTTECHCHALLENGHEHINKAWARD

¢KA& 2dzRISR FgFNR Aa IAPSYy (2 GeBtoak&sithey G KF G 0Sai
experienced the engineering design process during the build season. The Engineering Notebook is the
158 NBFSNBYyOS T2NJ 2dzR3ISa (2 KSfLI ARSYyidAFe GKS Y243
should focus on the designand Biil & G 3 S 2 Robof Bo8rnaliefittiey @ fterest to judges for

this award will include those describing the steps, brainstorms, desigikesigns, successes, and those
WAYGSNBaAGAY3a Y2YSydaQ ¢KSy KAy JbeadabddBef@ihis 32Ay 3 |
g NR AF (KSé& KI @S y2i O02YLX SGSR GKS aSOtAzy 27F
experience.

Guidelines for the Think Award

Team must submit an Engineering Notebook

Engineering Notebook must demonstrate that the teaasla clear understanding of the
engineering design process, with pictures or drawings and details documenting all stages of
Robotdesign

Engineering Notebook must be organized and follow the formatting guidelines providedRBy

Collaboration and cownership are dominant themes in the Engineering Notebook or in the judges
interview

Note: Teams should review Chapter 5: Engineering Notebooks for a complete description and format
specifications.

7.3.7¢ FIRSTTECHCHALLENGRVINNINGALLIANCEAWARD

This awad will be given to the winning alliance represented in the final match.
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7.3.8¢C FIRSTTECHCHALLENGEINALISTALLIANCEAWARD

This award will be given to the finalist alliance represented in the final match.
7.4¢ JUDGING PROCESS,HoBLE, AND TEAM PRRATION

The schedules at thelRSTech Challenge tournaments may vary from site to site. Exact times for both
the matches and meeting with judges cannot be given within this manual. All teams will either receive
this schedule prior to or during cheak atthe competition.

7.4.1¢ JUDGINGPROCESS

At the FIRSTech Challenge Championship Tournament events, there will be three parts to the judging

process: 1) interview with judges, 2) evaluation of performance, and 3) evaluation of the Engineering
Notebook.9 I OK GStY gAtft KIFE@S | aFFOG FAYRAYyIA¢Eé RAA&AOdzA A
No awards will be determined on the basis of this interview alone. Judges will use the guidelines

provided in this chapter to assess each team.

Teams shoulgresent their Engineering Notebooks at the Pit Administration Table during chéxk
may be directed otherwise by the tournament officials. The Engineering Notebooks will be provided to
the judges prior to the team interviews.

After the judges reviewhe submitted Engineering Notebooks, complete the initial team interviews and
evaluate the team an&obotperformances during matches, they will convene to review their
assessments and create a list of top candidates for the various judged awards. daggesjuire

additional impromptu discussions with teams if necessary. Deliberations are usually completed during
the Elimination Matches When the judges have finished their deliberations, the Engineering Notebooks
will be returned to teams.

Teams are d&®d to bring theilRobotto the judge interview. This is the best chance for teams to explain
and demonstrate theiRobotdesign to the judges in a quiet and relaxed environment.

7.4.2¢ JUDGINGSCHEDULE

The judging generally will take place in a separate area(s) away from the noise of the competition and
pit. Teams will follow the schedule that outlines team interview times and locations. In some cases,
teams may receive this information in advance, imgre often, teams will receive this information

when they checkin on the morning of the event.

Upon arrival please familiarize yourself with where the judging will occur and budget enough time to get
there. To keep this process on time throughout the myeve require that all teams arrive at an
adjacent queuing area five minutes before their scheduled interview.

7.4.3¢ TEAMPREPARATION

Rev3 Page43 FIRS®2009



200910 FIRS®TECHCHALLENGGAME MANUAL

Teams are encouraged to use the award guidelines to self assess where they are within an award
category and help themstablish higher goals. These guidelines will be the same ones used by the
judges during eackRIRSTech Challenge event, and at tRlRSTech Challenge World Championship.

WSYSYOSNE GKA& Aa GKS GSIYQa 2 LJJ2 NdundyheRoBottiie2 KA 3K f
technical knowledge they gained along the way; and how this experience has affected the members and
mentors individually and as a team. Judges will want to hear from team member representatives and
mentors. Since there are severalands with different criteria, teams may want to consider appointing

different team members to speak with judges on the specific topics.

CKS YSYUuz2zNEQ O2Yy(iNROdziA2Y RdzZNAYy3I GKS 2dzR3IAYy 3T LINBO
will like to know tle highlights about the team; its history and make up; what the team achieved during

GKS O2YLISGAGAZ2Y &aSIaz2yT yR GKS SELSNASYyOSa GKI
answer the questions or elaborate &obotdesign functions or attributewith minimum direct

assistance from the mentors will be evaluated during the team interview.

7.5¢ FIRSTTECH CHALLENGE CHKMSHIP EVENT ELIGIBY

The culmination of th&IRSEvent season is thEIRSWorld Championship Event held at the Georgia
Domein Atlanta, GA. This event represents the conclusion of the seas&tRSTEGO League (FLL),
the FIRSTech Challenge (FTC), and BiBRBSRobotics Competition (FRC). This is a fun and exciting
experience for teams in all programs to participate.

Forthis seasonfFIRSTech Challenge teams will need to earn their way toRHRSWorld

Championship. Eligibility is earned by your performance on and off the field. The criteria for eligibility
to the event will be announced later in the season. Teamistl be responsible for their own entry

fees, lodging, and travel costs to tRRSTWorld Championship.

Rev3 Paged44 FIRS®2009



200910 FIRS®TECHCHALLENGGAME MANUAL

SECTION § TEAM RESOURCES

8.1¢ OVERVIEW

This chapter provides teams with necessary information for conta€iR& Tech Challenge staff,
accessg technical support, using the FTC Q&A system, and usitgR&8ndFIRSTech Challenge
logos.

8.2¢ FIRSTCONTACT INFORMATION

You can reach thElIRSTech Challenge staff by phone at (603)-8866 or email at
FTCteams@usfirst.org. The office peo Monday through Friday from 9:00 a.m. to 5:00 p.m., EST. Be
sure to provide your team number in your message and leave contact information. Refer to the
information below for the appropriate resource.

8.3¢ GETTING ANSWERS TJR QUESTIONS

For generainformation and questions regarding tt@RSTech Challenge, please send amail
request to FTCteams@usfirst.org.

For questions regarding tHelRSTech ChallengEot Shotlgame, please have your team leader log into
the TIMS (Team Information Managenien { @ 4G SY0 (2 aS8S @2dz2NJ c¢/ G4SFHY ¥F;
bS6Q AYF2NNIGAZ2Y 2y 0S @&2dz2N) FRETechiChalengd 53 A 4G SNER |y

** Please note that accounts are updated weekly by our IT Department. If you have trouble accessing
the forums, please feel free to contaEtRSat the information above.**

The free forum account needs to be registered and activated in order to ask official game questions.

The FTC Interactive Manual and Game Q&A is accessed directly at
http://forums.usfirst.org/forumdisplay.php?f=26 or by browsing to forums.usfirst.org and following the

FIRST SOK / KIffSy3aS¢ RIRSY N2 HRAdzNA ¢ dzKBERAYEAS® atfSIFHasS R
Game Q&A for FTC Questions.

For detailed information on th€IRSTech Challege program, robot kit and accessori®aying Field
etc., visit the following websites:

Website Description
www.usfirst.orgtoboticsprorams/ftc/default.aspx FTC information, FAQs, and team resourc
http://forums.usfirst.org/forumdisplay.php?f=26 FTGGame Q&A
www.ftctraining.com NXTG, LabVIEW and ROBOTC tutorials

8.4¢ TECHNICAL SUPPORT
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Itis in the spirit oFIRST0 bring the technical knowledge of an engineer to high school students to

broaden their awareness and knowledge of the engineering world. There are many online resources to
FAYR KSfLI 6A0GK GKS ¢9¢wL-u w2020A CuersatfitidfitBekit.{ @ a0 SY
Should you have questions or need technical help or information about TETRIX or the software, please

refer to www.ftctraining.com.
8.5¢ TEAM DEVELOPMENT BORT

In addition to the staff aFIRSHeadquarters, an additional remal level of support is available through

the FIRSTech Challenge Affiliate PartnelBRSRegional Directorg;IRSBenior Mentors, and VISTA
Volunteers. The FTC Affiliate Partners coordinate all FTC activities within a state, province, or region, and
should be your foremost resource for help with the program. To find an Affiliate Partner, Regional
Director, Senior Mentor, or VISTA volunteer available in your area, please cbiR&At
FTCteams@usfirst.org.

8.6 ¢ USING THEIRSTFTC, AND GAMEDGOS

We encourage teams to develop and promote team identity. It is a great way td-lR®judges,
announcers, and audiences recognize your team at the competition, and it is also a way to help you
ONBIFGS | aodz 1 ¢ lo2dzi @2dzNJ G§SIFY Ay &2dzNJ O2YYdzyAd e

Youhave incredibly creative opportunities in terms of designing your own identity. There are many
SEIFYLX S& 2F K2¢ G(GSIFYa G0N} YyRé (KSANRoBoBEsRING & oA (K
hats, banners, fliers, and giveaways.

You can download thEIRSE&nd FTC logos and Logo Standards information fronFtR&Tech
Challenge web site at http://www.usfirst.orgdboticsprograms/resourcecentexspx?id=746. Keep in
mind the following when working with thEIRS&nd FTC logos:

Positive Promotion: Usethe FIRSE&nd FTC logos in a manner that is positive and pronfelieST

Unmodified: Use theFIRSand FTC logos without modification. This means that you will use our name
and the circle, square, and triangle as you see it on our website or letterlYeadcan use it in red, blue,
and white, or in black and white.

Modification Permission:If you have an interest in modifying tff¢RSand FTC logos, you must first
contactFIRSTPlease submit a written request letting us know why you want to modifyape, how
you plan to do it, and where you plan to apply it. Send #nad request to thd~IRSMarketing
Department, marketing@usfirst.org.

Advertising Use ApprovalAll teams and sponsors must obtain approval filefRSprior to
incorporating our logan any advertising. Send ameail request for advertising approval to
marketing@usfirst.org.
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SECTION § ROBOT INSPECTION

9.1 ¢ OVERVIEW

This section describd®obotinspection for tha=IRSTech Challenge 206810 competitionHot Shot!
It also listghe inspection definitions and inspection rules.

9.2¢ DESCRIPTION

The FTRobotwill be required to pass hardware and software inspections before being cleared to

compete. These inspections will ensure that all Rokotrules and regulations are metnitial
AyalLlSoiazya egAatt GF1S LIXIFOS RdzNAYy3I GSEFY NBIAAGNT G
LyalLlSoiAzy {KSSiGé¢ Aa t20F0SR Ay GKA&A aSOGA2yd ¢KS
as a guide to prinspect theRobotprior to arriving at the event.

9.3 ¢ DEFINITIONS
Robotg An operator controlled and/or autonomous programmed vehicle designed and built by a

FIRST SOK / KIftSy3aS (SIFIY G2 LISNF2NY aLISOAFTAO G aj
Robotmay only be costructed from materials and components outlined in Section 4.2.

QX

Robot Initialization Routine A set of programming instructions inserted immediately prior to the
match control loop of the Autonomous Mode program that serves to readyribigotfor a match

Robot Sizing BaxA sturdily constructed cube with the interior dimensions; 18 inch (45.72cm) by 18
inch (45.72cm) by 18 inch (45.72cm) that has one open side with an interior opening size of 18 inch
(45.72cm) by 18 inch (45.72cm). The Sizing Box ésfasRobotinspection as outlined in Section

9.4.

9.4 ¢ INSPECTION RULES

<I1>FTC teams must submit thétobotfor inspection prior to participating in practice rounds. At
the discretion of the FTC Lead Inspector, Rabotmay be allowed to participatim practice rounds
before passing inspection.

<I2>¢ KS (i Robown@si pass all inspections before being allowed to compete in Qualification
Rounds. Noncompliance with aRpbotdesign, construction rule, or programming requirements
may result in digualification of theRobotat a FTC event.

<I3>The FTC Official Team Number must be displayed oRdhetprior to inspection as defined in
Section 4.2 <R10>.

<l4>Robotconstruction is constrained by the number of Official FTC Competition components a
team may use as defined in Section 4.2<R5>. There is not a specifiRdbf@eight constraint.
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<I5>The maximum size of tHeobotfor starting a Qualifying délimindion Matchis 18 inches
(45.72cm) wide by 18 inches (45.72cm) long by 18 inches (45.72cm) higRo[ddteSizing Bawill
be used as the official gauge in determining conformance to this rule as follows:

TheRobotmust be selisupporting while in thdRobot Sizing Baeither:

a. by mechanical means with tHeobotin a powerOFF condition

b. by aRobot Initialization Routin@ the Autonomous mode program that may goesition
the servo motors, with th&obotin a powerON condition, to the desired position byeans
of a single instruction to the Hitechnic Servo controller for each servo motor effected. If the
Robot Initialization Routindoes move the servos prior to the official start of the match,
there must be an indicator on thRobotof this fact. A waring label such as the following
will suffice:

WARNING! - Robot moves

during Initialization Routine

<I6>All Robotsplaced on the field will maintain the size constraints outlined in <l05> until the
beginning of match play.

<I7>When an FTC team makes a modification to improve performance or reliabithgir Robot
the team may request a rmspection of theiRRobotby an FTC Inspector.

<I8>lt is the FTC Inspectors responsibility to evallRedotsto insure eaciRobothas been
designed to operate and function safely. Section 2.4.3 <S1> and Seespecify the safety rules
and limitations that apply to the design and construction oRalbots

<I9>Robotinspection is a Pass / Fail procesfRabothas passed inspection when ALL requirements
fAAGSR 2y (GKS 2FFAOAI fve®eén/sucdessilly that ant ngcbridd® @i A 2y { K ¢
passed by an FTC Inspector.
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DocumentRevision History

Revison Date Changes Updated by
1 09/10/09 Initial Release
2 9/11/09 22 OKI yaSR a2y S &LISEbius Ball". M. Lowe
2.3. Clarified definition of the bonus ball. L. Russell

9.4 Added R5dine to Inspection sheetRobot
contains no more than 24"x24"x 0.080" thick PETG

Added revision history page

3 9/15/09 Section 4, <R8>, second paragraph: Change FMS tc¢ M. Coleman

Section 6.3, First sentence: Change FMS to FCS. L. Russell
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COMPETITION INSPEGCNICHECKLIST

Team Number:

Time of Inspection: Pass/Fail:

Inspection Type: _____Initial _____Mandated _____Random
Robot fits within the Sizing Box (18" x 18" x 18") withexerting force on box sides or top R4a
. S3AAYYAYI G mné 6208 (GKS GAftS adNFLOS: wzoz2i Y| R4b
Team Number is visible from 2 sides, is written in 3" tall, 1/2" stroke on a contrastakground R10
Robot does NOT contain any components which will be intentionally detached on the playing field R3/G7
Robot does NOT contain any components that could damage the playing field or other robots R3
Robot does NOT contain any shaxges or corners R3
Robot poses NO obvious unnecessary risk of entanglement R3
NXT battery can be easily removed without disassembly Rlla
USB port is easily accessible for rapid registration R11b
NXT Controller LCD display is readily visible Rllc
Robot Flag Holder is present and adequately holds the flag during normal robot operation R12
TETRIX Power Switch is positioned to be readily visible to competition personnel and installed properly R13
ALL Decorating Components on the Robot N@&ting FTC Inspection Criteria are NON FUNCTIONAL R5f
Game elements launched by Robots do not reach a maximum of four (4) feet above the field surface, nor tra
horizontal distance greater than ten (10) feet R16
ALL Robot components are OFFICIAL TETRIX or LEGO Products R5
FTC Robot does not utilize any of the Packaging materials R5c
Robot has only (1) NXT controller R5b
Robot uses maximum of three (3) NXT Motors R5b
Robotuses maximum of eight (8) 12V DC drive motors Rb5a
Robot uses a maximum of twelve (12) servos (Hi Ted,7H8B) R5a
Robot uses a maximum fafur (4) HiTechnic DC Motor or Servo Controllers (in any combination) R5a
Robot uses one (1) official NKEhargeable battery pack or six (6) AA batteries (not both) R5b
Robot uses one (1) official FTC 12 V DC NiMH battery R5a
Robot contains no more than 24"x24"x0.10" thick polycarbonate R5c
Robot contains no morthan 24"x24"x0.0625" thick aluminum R5c
Robot contains no more than 24"x24"x0.040" thick Kydex R5c
Robot contains no more than 24"x24"x0.0625" thick ABS plastic R5c
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