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SECTION & INTRODUCTION

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

1.2¢ ABOUTFIRST
GXi2 ONBFGS I $2NI Rt ZEENBENE O0S HSNJ
0S02YAy3a a0ASYyOS IyR (SOKyz2f238 K
FIRSTFounder, Dean Kamen
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FIRST

FIRSTFor Inspiration and Recognition of Science and Technology) was founded by inventor Dean Kamen to
AYALIANB @2dzy3 LIS2LX SQa AYyiGSNBad FyR LI NGAOALI GAzyY
Hampshire FIRSTs a 501(c)(3) nefor-profit public darity.

As a volunteedriven organizationi-IRSTS built on partnerships with individuals as well as businesses,

SRdzOF GA2y Lt AyabuAaddziaizyas FyR I28SNYyYSyido {2YS 27
mentorship time and talent, and equipent to makeFIRS®a YA aaAz2y | NBlIfAGead 1 & |
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 #i&STech Challenge (FTC) for
grades 912; ages 14.8*, FIRSTEGO® League (FLL) for 9 to 14-gkks; and JunioFIRSTEGO League for 6

to 9 yearolds. Also located d&IRSTheadquarters is the research and désment facility called-IRSPlace.
FIRSPlace is integral to game design, new program development, evaluation, and professional development
of FIRSmentors.

G428 gLyt G2 OKpS
by celebrating the mind. We [

YSSR (2 aKz2g¢ | Qa Y2Nb
fun to design and create a vided
3rysS aKFy A 2y So¢

Dean Kamen,
Founder FIRST

Dean Kamen is President of DEKA Reseaf@dv&lopment Corporation; a dynamic company focused on the
development of revolutionary new technologies that span a diverse set of applications. As an inventor,
physicist, and entrepreneur, Dean has dedicated his life to developing technologies thpebelp lead
0SGGSNI t A@Sao 5SIyQa LINBRBRSAG I O002YLIX AaKYSyid Aa

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

FIRSTech Challenge (FTC) is the neweslition to the family ofFIRSPprograms. FTC grew out of a need for
a midlevel robotics program to transition teams froffRSTEGQ.eague td-IRSRobotics Competition.
Piloted for two years as thelRSVex Challenge, FTC became an offidi@5program and was renamed
FIRSTech Challenge in 2007.

¢KS C¢/ [/ 2YLISGAGAZ2Y YAG OkdolfidgSklsbg énabiing tenSo/bilid @bod NS |
that do amazing things. Students design and construct robotic devices that can be autmipmo

programmed or operatocontrolled to perform various tasks that expand the boundaries of experimental
intelligence.

FIRSTE SOK / KIfftSy3aS (SIFvya NBOSA®S SIOK &SINRa 3IIYS F
regulations are provided on thewwv.usfirst.org website. When you bring dedicated, enthusiastic students
and a mentor together, the results can be phenomenal!

1.4¢ GRACIOUS PROFESSIO8Mc A FIRSTCREDO

Dr. Woodie Flowers, National Advisor fIRSTspeaks about gracious professioda Ay (KA & gl &y
FIRS®pirit encourages doing higduality, 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 makeFIRSWifferent and wonderfug

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

DN} OA2dza | GOAGAZRSHBAYYWR 0SKIFA2NE | NBE WgAy
Gracious folks respect others and let that redpsww 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.

a4 222RAS al & & Facidud pyofessikrlisrh ig yad of pliozying a @eaningful life. One can add
(2 220A8G8 FyR Syez2eée (GKS &FGAATIOGAR2Y 2F (yY26Ay3
322 R aldzF THE

TheFIRSTech Challenge is a studergntered activity ands about giving students a unique and stimulating
SELISNASYOSed 2SS glyld addRSyda G2 tSINYy GKS @Ff dzS 2
contributions to the teamFIRSValues are about appreciating our differences and learning what those
differences add to our live&IRSprograms succeed most fully when team members bringRtiRSValues

they learn back to their communities.

1.5¢ THEFIRSTTECH CHALLENGEO009 SEASON

FIRSTech Challenge teams will participate in thet Shotlchallenge fo the 2009 season. Each game match
is made up of two distinct types of plgyperator-controlled and autonomous. Each tournament features
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alliances of two teams playing sittg-side on thePlaying Field Teams will compete to score the most

points by ompleting various tasks, including emptyiBgll Chutesvith plastic basebaisize balls and scoring
them inhigh, low andOff-field Goals Teams will be challenged by completing tasks during autonomous and
DriverControlled Periodand will be scoringmecialBonus Ballgor double 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 togetherilthdRobotthat

will be able 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 dtivate life skills such as planning, 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 FT®World Championship at their first three events. THRSThampionship 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 th€ FWorld Championship will be released after
Kickoff on the www.usfirst.org website.
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SECTION 2 THE GAME

2.1¢ OVERVIEW

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

2.2¢ GAME DESCRIPTION

Matches are played onRlaying Fieldhitially set up as illustrated in the figures below. Two alliarcese

G NBR¢ |y RccaBnypSsediobiiodedras each, compete in eatatch. The object of the game is to
attain a higher score than your opposing alliance by shootimg® (circumference) plastic balls into the
goals in the center of thBlaying Fielghigh or low) or in theDff-field Goalgluring the last 30 seconds dfd
match. TheHigh Goafreely spins 36&@legrees on a pivot.

In the Autonomous BEriod, ballsScoredn the center of thePlaying Fielghigh or low) goals will be counted

and Scoredht the end of the period. There will also be bonus points awarded to alliances for releasing balls
from their colorcorrespondingBall Chutesluring the AitonomousPeriod. Robotsmay only make contact

with the colortaped portion of theBall Chute Triggy to release the balls on thelaying Field

There are a total of 80 balls available to both teams as scoring objects in the game. Eight balls are given to
each alliance to préoad onto theRobotsn any way they want and 60 will be placediall Chutesocated

on each corner of th®laying Field 15 per chute. One speci@bnus Balfwith a Yellow color) will be given

to each team but may only be introduced onto tRtaying Fieldh the last 30 seconds of the match.
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Note: The illustrations inhis 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 exat details for field construction. Items listed in the full field BOM are recommended for an official Field Kit. Suitabkitutions are
acceptable. Lower cost field options are also providediat

2.3¢ GAME DEFINITIONS

Allianceg A preassigned grouping of two teams that work together for a given match.

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

Autonomous Period A 30second perid in which theRobotsoperate and react only to sensor inputs
and to commands prprogrammed by the team into the onboard robot control system. Human control
of the Robotis not permitted during this time.

Ball¢ A scoring element for the 200mIRSTech Challenge gamidpt Shot! The ball is a plastic baseball
training ball with holes in it. It is made from hard durable plastic and meastireh8s in circumference
(approx. 2.86 inches diameter) and weighs approximately 0.9 ounces. 76 gameilbblswhite. 4
specialBonus Ballsvill be yellow. Bons 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 Chute; A tube standing at each corner of tRdaying Fieldo hold Balls that will be released onto the
Playing Fielthy theRobot TheBall Chutewill also be used by @oacho introduce theBonus Balbnto
the Playing Fieldluring theEnd Game There are two kinds ddall Chutesn thePlaying Field

Rev 5 1036/09 Pagell FIRS®2009
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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 Chu¢ Triggerg The blue or red taped portion of thgall Chutenechanism that enableRobotsto
release the balls onto thBlaying Field The PVC coupling between the two taped portions is considered
to be part of theBall Chute Trigger

Center Field Struateic The portion of thePlaying Fieldhat includes theHigh GoalLow Goal y R {i K 0 ¢
0Q 02NRSNA YR 02 NR (KI{ SyoOtz2al8S (G4Kz2asS D2Ffao

Coach; A student or adult mentor designated as the team advisor during the match and identified as the
personwearing@ O2 I OK¢ oF R3IS 2NJ ARSYGAFE2AY3a YI NJ SN

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

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

Driverc A precollege student team member responsible for operating and controllindRitieotand
gSINRY3I | géd iNdtifyBdudarker .| R

DriverControlled Period The twaminute time period in which th®riversoperate theRobotsafter the
AutonomougPeriod

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

Field Control System (F§Ihe Field Control Syst is the computer program that will serve as the
communications system between tliriversand theRobotduring eachMatch. EactDrive Teanwill
supply andbperate their own FCS for eabtatch.

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

Penaltyc A 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 oppodi@potwhile in
contact with thePlaying Fieldone or more field elements, or anothBobot Pinningduring the
Autonomous Briodwill be determined as if the opposirigpbotwere operated undebriver control (e.qg.
DriverControlled Perigdand was not able to move.

Playing Field The part of theCompetition Aredi K i Ay Of dzZRSa OKfSld GoalHemu Q F A
Alliance stationsand optional scoring table.
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Robot¢ Any mechanism which hgmssed inspection that a team places in their correspon8iagting
Locationprior to the start of aMatch. A more detailed definition dRobotalso appears in thRobotRules
and Inspection sections.

Scored; A ball isScoredf the entire ball is a) fothe Low Goalin the spacextending above the
correspondingscoring areas up to the bottom of thepén bar; b) for theHigh Goalif the ball is
supported by theHigh Goali.e. it may be partially outside the hole); c) for the-€défd Goal: in the gace
extending infinitely above the corresponding Scoring Aieall cases, the ball will be Scored if it is not
touching a Robot of the same alliance color as the goal.

Scoring Areas There are three (3$coring Areaghere balls may b8corecc i 62 A G KAY GKS
Playing Fielénd one outside thélaying Field Balls will be counted for the correspondidiiancecolor
based on where they ar8cored

Low Goa; Sits in the base of the center of tlRaying Fieléind is divided into a reside and blue
side. Each side of tHeow Goal S | & dzNB & o0 o éLéw Goatikgs aoRidzlude th& rieutral
colored borders of the goal.

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

by a redor blue goal face. The bottom of the hole is located 30 inches from the mat &fayag

Fieldko K2f S OSYGSNJ Aad ondp AYyOKSAa FNRBY GKS YIGoo
polycarbonate and mounted on a free spinning frame constructed BAIEC piping. There is an

LY FNI NBR . SI GaflighicetolbriRd panel@tihe BoktdiDf the polycarbonate that can be
used by theRobotsfor targeting.

w

OfffieldGoak¢ 62 ol alSGa GKIFIG YSF&d2NB mpéé E HOER E
front side of thePlaying Field Balls can be shot into these goals only during the last 30 seconds of
the Match. Behind theOff-field Goalwill be a netted Backstop that will be used to contain balls in the
Competition Area The netting is not intendet be a reliable Backstop to bounce balls off to score in
the Off-field Goal Teams 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 Goalo allow Robotgto rotate theHigh Goal(see Field Drawings for details). T3@in Badoes not
include the PVC cross connector. The color oS Badoes not mean that only thatlliancecan
touch that side.

Spin Time The time of theMatchwhere it is legal foRobotsto make contact with théSpin Bar This
time is defined as th@ minuteDriverControlledportion. Teams may NOT touch ti&pin Baduring the
AutonomousPeriod

Starting Locatiorg The location where teams place th&bobotshefore the start of theMatch. There are
two Starting Locationper allianceon thePlaying Fieldbcated in front of the correspondingliance
station. TheRobotmay start in any orientation anywhere within and including the taped boundary.

2.4¢ GAME RULES
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2.4.1¢ SCORING

A white ball 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 isScorel in the Off-field Goals worth ten (10) points for the correspondiadianceonly
if Scoredn the End Game

AyellowBonus Balvill doublethe total points in the goal into which it is scoret@ihe yellow ball itself
hasno point value therefore if & the only ball in the goal 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 throughout the rest of Metch, 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 the Near Ball Chutand 10 points for thé-ar Ball Chute

2.4.3¢ SAFETRULES

<S13if at ary 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 comjee

Note: Teams should pay close attention to otRabotSpecific 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 Ri€hEtwill 62 L2 NJI
disabledfor the remainder of theMatch.

Note: The intent“is NOT to penaliRebotsfor having mechanisms that inadvertently cross

0KS MHQEMHQ 02NRSNJ gl tfa RdAdNAYy3I y2N¥IE 3l Y

2.4.4¢ GENERAIGAMERULES

A N ¥ oA A o~

<G1>At the beginning of Match, eachRobotmust notSEOSSR | @2f dzYS 2F mMya gA
tall. An offendingRobotwill be removed from thMatchl & G KS | SI R wSTFSNBSQa RA.

Alignment devices (templates, tape measures, lasers, etc.) that are not part Bbttimay NOT be
used to assist ith the positioning of theRobot

<G2>EachDrive Teanshall include up to tw®riversand oneCoach

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

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

<G5>During aMatch, Robotsmust be remotely operated only by tHgriversand/or by software running
in the onboard control system. If @oachli 2 dzZOK S & K ARpkoKdbthls angtimedrdng a
Match, the Robotwill be disabled and the team disqualified.

<G6>Scaes will be calculated for athatcheswhen all objects on th@laying Fieldhave come to rest.

<G7>Robotsmay not intentionally detach parts during aMatch, or leave mechanisms on tiitaying
Field If a detached component or mechanism is attacheth&scoring area and prevents additional
scoring of balls, the team will be disqualified. Multiple infractions may result in disqualification for the
entire competition.

<G8>Strategies and mechanisms aimed solely at the destruction, damage, tippingooeatanglement

of Robotsor Scoring Areaare not in the spirit of thé-IRSTech Challenge and are not allowed. However,
Hot Shotlis a highly interactive contact game. Some tipping, entanglement, and damage may occur as a
part of normal game play. the tipping, entanglement, or damage is ruled to be intentional, the

offending team may be disqualified for thistatch. Repeated offenses could result in a team being
disqualified from the remainder of the competition.

<G9>A RobotcannotPinanotherRolot for more than five seconds. If a referee determines this rule to
be violated, the offendinglliancewill receive @Penaltyand the offendingRobotmay be disabled for the
Match. ARobotcannot incur &inningPenaltyduring Autonomous Mode. IfRinningoccurrence
happens during Autonomous Mode, the first action done by the offenRiolgotduring theDriver
Controlled Periodhust be to back away from the pinn&bbotor aPenaltywill be assessed.

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

<G11>Robotsmust be designed to permit easy removal of balen any grasping, containing, or holding
mechanism without requiring that thRobothave power after théMatch.

<G12>Field tolerances may vary by as mucham#né¢ FyR ol ff G2t SNl-yO0Sa YI
n ®mH p €-0.25y0lce. Feams must dgisitheirRobotsaccordingly.

2.4.5¢ HOTSHOT SPECIFIGAMERULES

<SG1At the beginning of eachlatch, eachallianceRobotmust be placed onto th@laying Fieldh the
Starting Location
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a. During theQualifyingMatches the redallianceRobotsmust be paced on thePlaying Fieldirst.

b. During theElimination Matchesthe lower seeded (i.e. 3rd seed is lower than 2nd sedid@nce
Robotanust be placed on th@laying 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 legally preloaded if it is touchingRbleotand not touching any part of
the field mat, other field elements, or border wall.

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

<SG3here are 15 Balls set in each of B&l Chutevefore the beginning of thiatch. Teams are not
allowed to touch or reposition the balls or tiBall Chute Triggdn any way prior to the start of Katch.
Repeated violation of this rule may result in team disqualification.

<SG4:buring theEnd Gam@ortion of theMatch, the Coachor each team may introduce thBonus Ball
onto thePlaying Field The only means of doing this is through the top of either of theBatb Chutes
Ot 2aSaild (Alianteks@tior&arde@siof ownership of tHall Chutg Only onéBonus Ball
may beintroduced perBall ChuteViolations of this rule will result inRenaltyfor the team and any
points Scoredby 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 in #enaltyfor the team and any pointScoredwill be negated.

<SG6> I f ta G(KI G f SI @SPlayirgSielavilh i iplacadback iN{Bdy at th& earfiekt Safe
opportunity by a desigated game official unless it has left play during Evel Game Balls will be placed
onto thePlaying Fielct the approximate location where it exitedrive Teamare not allowed to return
balls onto thePlaying Field Violation of this rule will redt in aPenaltyfor the team and may result in a
team disqualification.

<SG7:Robotanay make intentional contact with th&pin Baonly during theSpin Timgportion of the
Match. Touching th&pin Baduring the 30 second autonomous period will result in a penaityall
times, touching any portion of theéligh Goalother than theSpin Barwill result in a penalty.

<SG8:Robotamay only make intentional contact with the taped portion of tall Chte Triggerand not
any other portion of theBall Chute Touching the notaped portion of theBall Chute Triggesr other
parts of theBall Chutewill result in aPenaltyfor the team. However, it is legal folRnbotto touch the
PVC elbow that is betvem the two taped portions of the trigger.

<SG93n the event a single ball meets the definitionSforedn more than one goal at the conclusion of
either period, that ball will count only once for the highest point value possible.

<SG10:Removing (decoring) balls from only theow GoaWill be allowed. Intentional dscoring of
balls from any other goal will result in a team disqualification.

<SG11Ball and Goal Blocking Rules:
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a. A ball that has been fully released fronRabotl Y R A &
ball is not in contact with any part of tHeobotthat released it) with the intention of scoring into
any of the Goals may NOT be blocked by an oppadiiagce Robot Each blocked ball will be

awarded the points it would haveceived had iGcored

b. Blocking any Goal by a mechanism &abotthat is located within theCenter Field Structuie
not allowed. Each blocked ball will be awarded the points it would have received Seadréd

and repeated offenses of this rule will result in a team disqualification.
c. Mechanisms designed for 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 Stature are illegal.

Robotghat violate this rule will not pass inspection (see Rule <R2>d).

2.46 ¢ HOTSHOT PENALTYWSUMMARY

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

I 0 2 @MayingyFieldi.& & Y

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 fdatch <G5>
. . Robotdisabled and team disqualified fdfatch.
Robotintentionally detaches o . o e
) ) Multiple infractions may result in disqualification <G7>
parts in scoring area . .
for the entire competition.
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 h that Bonus 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 <SGE>
Playing Field May lead to disqualification for thilatch
Robots contacting th&pin Bar
during 30 secondutonomous | 40 points per offense <SG7>
period.
Robotsc_ontact!ng theHigh Goal 40 points per offense <SG7>
at any timeduring the match.
Robotscontacting the nortaped
portion of theBall Chute Trigger| 5 points per offense <SG8>
or mechanism
Intentional descoring of balls Disqualification for theMatch <SG10>
from the High Goal a
Blocking a ball that has been Each blocked ball will be awarded the points it
released from d&obotor the ) <SGll>a
. would have received had 8cored
HighGoal
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Violation Ramification Rule

Blocking theHigh Goatvhile on Each blocked ba]l will be awarded the points it
the Center Field Structure would have received had 8cored <SG11>b
May lead to disqgalification for theMatch

Blocking Mechanisms Disqualification <SG11>
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SECTION 8 THE TOURNAMENT

3.1¢ OVERVIEW

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

This section provides a general summary regardiftRs €redo, masots/uniforms, recommended items
and equipment for teams to bring, pit rules, event schedules, registration, practice rules/time slots, and
Robotinspections. Please read the following to get a "feel" for competition schedules, registration
procedures, pactice times, ananatches

3.2¢ TOURNAMENT DEFININI®

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

Alliance Selectioq The process of choosing the permanent alliances foBlmaination Matches

Elimination Match; 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 procegto the next round.

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

Qualifying Match; A match used to determine the rankings for thAiance SelectionAlliances compete
to earnQualifying Pointand Ranking Points

Qualifying Points (QPg)The first basis of ranking team3ualifying Pointsire awarded for winning (two
points) and tying (one point) Qualifying Match

Ranking Points (RRsYhe second basis of ranking teank&anking Pointare awarded in the amount of
the final score of the losing alliance iQaialifying Match Ranking Pointare used as the tiebreakers
when teams have equ&ualifying Points

Surrogate Matclg An additionalQualifying MatcHor some teams depending on the niver of teams in
the tournament. ASurrogate Matclwill not count in the standings fd@ualifying Point®r Ranking
Pointsto the teams that are marked as playing as surrogates. However, these matches are very
important in the entire standings and shouié played by all as if they were regu@ualifying Matches

3.3¢ TOURNAMENT EVENT ABGRAS
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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 GraasoProfessionalism often throughout your involvement in BBSTech
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 panedping to build and/or repair competirigobots 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&S staff and volunteers want you to enjoy

the 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 audienae. Pleas
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.

Seat Saving: | Not allowed, we need seats to get the public comfortable and
interested.
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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 the
Robot when observindgrobotbuilding/repair work,and while competing.

Operators, players, and coaches will not be allowed inGbepetition Areavithout them. Regular glasses
and sunglasses do not qualify as safety glasses. If you wear prescription glasses, you must wear safety
goggles over them aattach 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
WdzZRISQa LYy GSNBASsa
Practice Matches

Opening Ceremony

QualifyingMatches

Alliance Selection

Elimination Matches

Awards and Closing Ceremony

© 0N WD RE

3.6.1¢ TEAMREGISTRATION

As a team arrives at the venue, tliaclor other adult mentor should register the team with the

tournament officials. During registration, ti@@achwill 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. Th€oachshould review all the material to make sure the keicis complete.

At this time, the team should set up their Pit area and get familiar with the venue such as where the practice
andPlaying 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 FRGbotrules and regulations are met. Initial inspections will take place
during team registration/practice time. @2 L2 2F (GKS 2FFAOALFE C¢/ awz2o02i
FY20KSN) aSO0A2yd® ¢KS aw2020 LyalLlSmSpedt heRobptK SSié aK2
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3.6.3¢ JUDGE3INTERVIEWS

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 have a
GSy (G2 FAFTOSSY YAydziS aFFOG FAYRAYIE RAAOdzAAAZ2YKA
Interviews 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 youaie will 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 @nSetidy Gegins. Every effort will be made to equalize practice time for all teams, but may also be
conducted on a firstome, firstserved basis. These matches maysSkeredbut the scoreslo not affect

team ranking.

3.6.5¢ OPENINECEREMONY

¢tKS hLISyAy3d /SNBY2ye A& GKS 2FFAOALE 1AO012FF 27F 0
During the Opening Ceremony, a tournament official or the emcee will welcome the teaimbeapublic,

introduce dignitaries and other special guests, and introduce the judges and the referees. Then the game will
0S RSAONAROGSR odzadzZ ffte 6AGK I @ARS20 FyR GKS ylFGAz2
Immediately after, the fist Qualifying Matchtakes 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
time in case you have an early match.

3.6.6C¢ 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 indic&t& | f f A¢rgd@S Qa O2
blue ¢ for the matches. These matches will start immediately after the Opening Ceremonies in accordance
with the Qualifying Matckschedule. The queue team will work together throughout the day to line up teams

for the matches and 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 magcthe last match of the tournament day.

Teams will be randomly assigned an alliance partner to compete with against two other randomly assigned
opponents for eaclQualifying Match All teams will b&coredased on the same number Qualifying
Matches In some cases, a team will be asked to pl®uaogate Matctihat will not count towards their
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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 th@ualifyingMatches

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

Winning teams of ualifying Matclreceive two (2) QP.

Losing teams of Qualifying Matchreceive zero (0) QP.

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

Teams will also receiv@anking Points (RBased on the following:

The number oRanking Points 3 A A 3y SR T2 NJ S OK YI GOK> Aa GKIFIG 27

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 tAdliance Statiorat the start of a match, that
GSFY A& RSOfFNBR | ay2 &aKz2gé FyR gAftf NBOSAGS 1T SN

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

their total Qualifying Points (QPs)t multiple teams have the same QP total, then teams will be ranked on
the basis of their totaRanking Points (RPdj.multiple teams have the same RP total as well, then tearihs 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 by @ndom 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 teah®s in t
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 thaliialhce Captais

will form Elimination Matchalliances consisting of the requisite number of teams. These alliances will
participate in aladdefl @ LIS (2 dzNyF YSYy G (2 RSGSNYAY SAliahéeSelestions y (i Q&
process is as follows:

Each team will choose one studentto actas@th8  YQ&a NBLINBaSy il G6ABSo ¢ KSa&
proceed to theCompetition Areat the designated time to represent their teams in tAliance
Selection
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In order of tournament ranking, the student representative of the highest ranked team not alneaaly
alliance will be asked to step forward as thiiance 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 tean 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, tiidliance Captaifrom the inviting team mat 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 @dldnce 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 irBfraination 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

soon. 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 matchespamyination of two
allianceRobotsmay be used. Teams should consider the robustness drtfmtswhen picking alliance

partners.

If a team is disqualified during &limination Matchthen their entire alliance is disqualified, and the match
will be recorded as a loss. Prior to edélimination Matchthe Alliance Captaimust let the referee know
which two teams will be playing in the upcoming match.
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3.6.9¢ AWARDS ANIZLOSINGCEREMONY

The Awards and Closing Ceremony celebrates the accomplishofehtsteams 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 be
recognized 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 scrimge, a qualifying tournament, or a championship, the

tournament officials will determine the advancement criteria. Generally, the Inspire Award winner and the
WinningAlliance Captaimill advance to the next round of competitions. Other teams may ba&hdo

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 stu@eivie Teanmember
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 thelaying Fieldre the threeDrive Teammembers 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 Fieldor 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 stationgluring matches.

NOTEFIRSTequires all teams to bring and supply, for each competition, l/&dSroved
non-shaded 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 allowed @RS Events. Sunglasses or deeply shaddeétyaglasses used in our
indoor event environment are not acceptable.
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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 tearsshirts, 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 folloving:

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 ANHPIQUETTE

Teams are permitted to have@riversand 1Coach(the Drive Teapat thePlaying Fieldluring their

scheduled matches. Spectators are not allowed onRlaging Fieldt any time and rast remain outside of

the designatedCompetition Area Some events may provide media passes for one additional team member

G2 3IFLAyYy | 0O0Saa G2 | RSAAIYIFIGSR aYSRALF | NBIéo® 1 00
while the mediarepra Sy (I (1 A @S Q aPlai®) IFi¥ld Spectatérs/blodkiigSthe 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 KIFa&a 0SSy LINPOGARSR o0& (GUKS Hnannt Cw/ [ KIFAI
Workerz:

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

Some possible areas to gather information include:

CAPABILITIE® K G OFy (KS NRBo6o2dGkdSIY R2 IyR ¢KIG Ol yQi
STRATEGIE®/hat does the robot / team do during the match? How do they play the game?
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PERFORMANGHowwe f R2Sa GKS NRo2d k GSIY R2 gKFG A
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 anfbpmance, 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 AFIRSTech
ChallengeRobotis a remotely operated vehicle designed and built by a registelB&Tech Challenge team
to perform specific tasks when competingHot Shot! Prior to competing at each event, &bbotswill 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 ONE
Robot

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 bedisqualified and thé&kobotwill be barred from thePlaying Fieldintil it passes
re-inspection.

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

Those that are designed to flip or tip over goals or otRebots
Those that contain sharp edges.

~® a0 ow
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<R4>At the beginning of any match, the maximum allowed sizeRbbothA & My ¢ E My ¢ E wmy

a. During inspectionsRobotss A f £ 0S5 LI | OSR AKNAK I KIla& AN A/ SINJO2ND
matching the above size constraints. To pass inspectiBopatmust fit within the box as
defined in the Robot Inspection Section.
b. Robotsnay expand beyond their starting size constraints after the start of a matcthisuyear
there are limitations to how far Robotcan extend. The purpose of this rule is to preveRabot
from becoming a safety hazard to diféld personnel or causing damage to the field elements.
Therefore, beginning at 10" above the tile surfaRebotsmay not extend more than 10"
horizontally from the starting size of tHeobot(see drawing below)There is no limit as to how
far aRobotmay extend vertically.

— T

Robots may not Robots may not
extend into this extend into this
zone \ zone
S \\ \\

10" 10"

10"

| C—O

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

<R5>Robotconstruction is constrained to the following:

a. Any part from the TETRIX system with thibofwing 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
LI O1 VYdzad 6S ARSYyGAOlFf (G2 GK2&S &adzlJl) ASR
pack is custom designed with an internal 20 amp protection circuit. Use of any other
battery could result in permanent damage to the NXmponents 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 the Robot Lubricants shafiot be allowed to contaminate thBlaying Fieldr other
Robots

b. Any LEGO building element with the following constraints:

1. Exactly one (1) NXT Controller must be used
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2. The NXT controller must be powered either by the NXT rechargeable battery pack or six
(6) AA batteries.

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

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

6. Any LEGO Approved NXT sensor (as indicated by the Mi@EStorms NXT Certifieg!
Hardware label)

7. Any NXT compatible sensor from HiTechnic, including the NXT Touch Sensor Multiplexer,
NXT Sensor Multiplexer and the NXdtptype boards (both solderable and solderless)

8. 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).

9. LEG®Approved NXT extension cables. Approved cablesuarertly only available from
LEGO and HiTechnic.

c. The following additional components may also be used:

1. 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~

2. Kydex plastisheetnoti 2 SEOSSR wné E wuné Ay I NBF 2N
ANBIFGSN GKIFY nonnné GKAO] omM YYO0O®

3. ABSplastisheeE y2i (2 SEOSSR Hné E Hné Ay | NBI
GKIFY noncHpé GKAO1 ®

4. PETGheet(aka Vivak ® Copolyester Sheet) not to exceedé E H n faxiknym | NB |
dimension and not greater thah08¢ (G KA O1 @

5. 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 orsite-specific rules or requirements.

A N v oA A o~

6. Aluminumsheet y2(i (2 SEOSSR wné E wné Ay I NBI
GKFY noncupé GKAO]

7. w2LIS 2N O2NR +tyeée tSy3aidks yz2i4Gd G2 SEOSSR no

8. PlasticO2 I 1 SR ¢ ANB NER LIS n ®n ompatiplé corRpkebsiorSsied/es] 2 NJ
clamps and hardware may also be used only in conjunction with the ptasited wire
rope.

9. No{ f ALJ t R y2i (G2 SEOSSR wné E wuné Ay N
Carr Part #69275T54 or Home Depot SKU #134555)

10.PVCA LAY 62F lyeé aOKSRdZ SO oé¢ AYAARS RALIl YS
length

11. Commercial PVC couplings are not allowed.

»

12. PVC cement and cleaner (only for gluing PVC). Use of PVC cements and cleaners may or
may not be allowed in the pits at tourngents based on sitgpecific rules or
requirements.

13. Compatible mechanical fasteners (nuts, bolts, screws, etc.)
14. Mechanical fasteners may be secured using Loctite® or a similar tlogkddg product. .
15.wdz0 6 SNJ 6 yRa O6&AT S | oHo & NIy YOX NBAET S NISydO S
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16

17.

18.

19.

20.
21.

22.
23.

{ dNBEAOIf ¢doAy3d ndupb h5 2Nl aYlFttSNI y2i

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

Universal Security Clips to hold PWM connections together, such as #28Dat
http://mww.maxxprod.com/mpi/mpi3.html

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

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

Hook and loop (e.g. Velcro, 3M Dual Loek}dner may be used. The fastener may not be
used as tape.

NonaSdilttAO0 /1ofS GASA olfaz (y2ey | a Y%A

and/or LEGO kits are NOTlmded and CANNOT be used Rwbotconstruction. 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 beder
from the power connections provided within the board. No batteries or external power
sources are allowed.

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

Communication tahe NXT Controller may only occur through the included NXT
connector.

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.

Additional circuit boards mabe connected to the NXT Prototype Board as needed.
The processor included in the NXT Prototype Board may not be reprogrammed

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

l.-’]

LJ

The packaging, manual binders, Styrofoam, cardboard, plastic bags, etc. from the TETRIX

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 dring inspection.

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
partsAare noAFfun(,:ti(A)nal, do not affept thg om.bn)erf the match, are pot haza[dous to o
UKSYasSt@gsSa 2N 20KSNJuaSkFyaz FyYyR IINB Ay 0KS

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@iMaterials (BOM). This list can be included in
your Engineering Notebook. The BOM should be detailed enough to allow a copyRutib&o be built
using only the listed parts.
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<R7>During inspections if there is a question about whether somethiag isfficial TETRIX or LEGO
component, a team will be required to provide documentation to an inspector, which proves the
O2YLRYSyiQa &a2daNOSo {dzOK (eLlSa 2F R20dzyYSydal GA2y
documentation.

<R8>No more than ondNXT Controller may be used to control a sirddotduring 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 coméoiarttament 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. "0%B3, "0123C").

Should a spare NXT be "loaned" to another team, the receiving team shoalchesthe NXT with their
corresponding team number along with the hyphenatetddr designation showing the BGhat it is a
spare.

<R9>Parts may NOT be modified as follows:
a. Motors, sensors, controllers, battery packs, and any other electrical compormaydNOT 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 belowgzing, gluing, 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 (allisps should 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 ossitgfic
rulesand requirements.

<R10>Robotsy dza i RAALI & GKSANI GSIFY ydzYoSNJ 6ydzyYSNI 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(180 degrees apart).
¢KS ydzyYSNlfa Ydzad SFHOK o6S |4 tSrad GKNBS AyoO
contrasting color from their background.

<R115The NXT controller must be accessible by competition personnel including inspectors,geferee
and field control operators.

a. The NXT battery must be easily removed with minimal disassembly &dbet
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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 resiilyle.

<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 Ffl3 (GdzoS RAYSyairzya I NB
y®upné Sy 3IiKF 6T Kn & n aiNG | KASIE EE

wide. [

noH .

<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 therst HiTechnic DC Motor or

Servo Controller)

<R14>Programming foFIRSTech Challenges must be done witfiEssss 7
an approved programming language, using FTC Competition ;
Templates. Approved programming languages are:

a. NXTFG
b. ROBOTC
c. LabVIEW

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

<R15>Energy used bIRSTech 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 batteBGD Power 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 incorporating
surgical tubingr other items to store energy on theitobotby means of part or material
deformation. ARobotmay 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 prodie their own computer for running thEield 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 th&obotswitches between Autonomousode and Tele
Op mode correctly using their 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 wié, NXGVIEW,
or ROBOTC. The bulletin boards at the site will be geahdaily by Robotics Academy staff. Information on
the most current versions of the programming software can be found at
www.usfirst.orgtoboticsprograms/ftc/content.aspx?6650

NOTE TO TEAMS:

For NXTG or LabVIEW:

You MUST download the most current vers{d.28) of the NXT device firmware to your NXT device in order
to compete in the=FIRSTech Challenge (FTC) competition.

The fieldcontrol system(FCSat the FTC competition cannot communicate with yBabotunless you use
the most current version ofe firmware on the NXT device. The FTC software 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(F3oftware.

Refer to Chapter 4, Controlling tiRobotwith 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 theddi@e. Access the Getting Started with #i&STech Challenge

Software manual by navigating to the National InstruméloabVIEW 8\nanuals directory or the LEGO
Softwara LEGO MINDSTORMS Edu NXT directory and opening FTC_Getting_Started.pdf.

For ROBOT.C

The field management system at the FTC competition cannot communicate witfRpbotunless you use
ROBOTC firmware version 8.00 or higher on the NXT devicé.9héor lateryersion of ROBOTC provides
the correct version of this firmware.

Users of RBOTC can refer to the instruction on the CD packaging for help 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 firmear
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SECTION & ENGINEERING NOTEBGOK

5.1 ¢ OVERVIEW

This section describes the requirements for creating the Engineering Notebook, including formatting
JdzZA RSt AySazr WdzZRISQa GALAZ FyR (GKS dzasS 27T myedd 2 dza
from an award winningrIRSTech Challenge Engineering Notebook.

5.2¢ WHAT IS AN ENGINEERINOTEBOOK?

One of the goals dfIRSand theFIRSTech Challenge is to recognize the engineering design process and
GGKS 22dz2NySeé (KLl he pHasesioStheprobdmidSiitiorR caddpy/dasigd, sysievel
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 orpaper. This is where you and your team will use an engineering 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 Section 7: 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 judging, teams must print out their Engineering Notebooks and place them in

I 0AYRSNE y2 fFNBHSN G§KIYy ™érder. Onlyfohe copy idlrBcuired mateam.0 S v
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 tyo® choose from, using the following criteria:

1. Use a notebook with a stitched binding.

2. Do not use a loose leaf or spiral bound notebook.

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

4. Only oneEngineering Notebook will be required per team.

5.4 ¢ GUIDELINES/FORMAT

TheFIRST SOK / KFffSy3S 9y3IAYSSNAYy3 b2iS022Robokdasigh. O2 Y L.
This documentation should include sketches, discussions and team meetings,alegigion, processes, the

G! KFQaHés 264Gl 0ft Sax FYyR SIFIOK G4SIY YSYOoSNNa (K2 dz3
notebook should be created for each new season. So here are the guidelines:
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1. Document EVERYTHING!!

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

3. Written entries should be in Permanent IgiNot Pencil.

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

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

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

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

7. Reflections Columg Where your team records thoughts on what is happening and any questions
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. Natescalculations should be done in your
notebook, NOT on loose paper.

Tip: A judging panel is always interested to see a unique design 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 corrections should be initialed and dated.

'aS 020K aARSa 2F | LI 3ISo bSOSNI t St @% OSyse I grRA (RS
forget to initial and date.

To insert pictures or outside information into your notebook, tape the picture into your notebook and
outline with permanent ink, to note that it was there in case it falls out. Put the corresponding page
numberon 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 LINIOH 2F &2c
elsewhere in this manual.

TheEngineering Notebook is also a good place to discuss and show team activities that are done
OKNRdZAK2dzi GKS GSIyQa aShrazyo ¢tKSaS | OUABAGAS
Notebook or chronologically within the design pages.

5 2 y ddgeet tfput your team number in your Engineering Notebook and on your cover, so we know who
to return it to after the judges have seen it!

55¢W! 5D9Q{ ¢Lt{
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1. Every notebook is a work in progress, forever changing and developing. Judges do notseard to
GFAYLFEE O2LkR y2080221T (GKSe& 4lyld GKS NBIf (GKAY
wrinkled pages. Just remember to keep it real!

2. When turning notebooks into the judges at your event, place sticky tabs at the top of the page on
yourtop 6-12 best moments as a team. Judges will use these pages as their preliminary review of
your notebook.

3.52yQ0 68 IFNIYAR (2 Odzad2YAT S @2dzNJ 9yAAYySSNRyY 3
end of the season, this notebook will be a grpegce of memorabilia for your team.

5.6 ¢ VIRTUAL HELP

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. Please ask any questions g@bbatthe
Engineering Notebook in the Official FTC Q&A system.

5.7¢ NOTEBOOK EXAMPLES

Scanned copies of awawdinning Engineering Notebook examples are posted orHiRSTech Challenge
website. It is strongly encouraged for teams to look over thesgraat examples of what the judges will be
looking for when reading through your Engineering Notebooks.
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SECTION 6 FIELD CONTROL SYSTEM

6.1 ¢ OVERVIEW

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

¢tKS C/{ Aa (GKS az2Fd¢lNB LINRPINIY GKIFIG Attt 0S 2R
autonomous andDrivercontrol modes both in competition and individually by teams to test tReibotsand
programming. This program is a very important part of the competition and members of the team need to
understand how the program is used throughouethuild season and during the events.

6.2¢ THE FIELD CONTROB®M (FCS)

al GOKSa 4 Fff G2d2NYyIFYSyida oAttt 0SS NHzy dzaiy3a (KS
own computer. Teams will bring to tlidaying Fieldheir own computer unning the FCS, Logitech Dual

Action game controllers, Bluetooth dongle and USB dable. The main advantages for teams controlling

their ownRobotsare improved cycle times between matches and the near elimination of matplays

caused by a shared 5C

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

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

6.3¢ FUNCTIOS PERFORMED BY H&5S

TheFCSwill perform the following functions for teams in thdRSTech Challenge:

6.3.1¢ ROBOTPAIRING ANBHELDCONNECTION

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 the pairing process between matches. It will read the NXT to determine the name of
the program that is to be used during tiriver @©ntrolledPeriodof the match and display the name of that
program on its display.

During match play, there will be controls in the FCS to disablRd®t reconnect the Gamepads (should
connection be lost), and reconnect to the NXT via Bluetooth (shmmrdection 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 CEBL

The FCS is designed to be used by teams during their development process as well and to give them a feel of
the program thatthey will use during the tournaments. There will be a place to input the name of the NXT
being connected to confirm your connection and there will be indicators on the display to show the status of
the connection between the computer and the NXT, the Gaaaecontrollers, and show whether the

Autonomous program or the Operator Control program is running on the NXT. The FCS will insure 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 Autonomousrauest

Controlled Periods minutes/seconds. There will also be check boxes to select whether there will be an
Autonomous or Driver Controlled mode and whethemRause between modes. There will be controls to

Start, Stop, and Continue (after the optional Pause) the timer and Bluetooth messages to the NXT. There will
be a digital timer display for seeing the competition match times. The FCS will also plastthesounds

(Start of Match, Pause between mod&nd Gaméndication, and End of Match) from your computer.

6.4¢ HOW TO USE THE FCS

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

7.1¢ OVERVIEW

This chapter provides a complete description of all offliRSTech Challenge Awards; the judging process,
criteria and philosophy that teams will need to be aware of in preparation for participatinr® ST ed
Challenge Tournament.

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

7.2¢ FIRSTTECH CHALLENGE AWBRDIGIBILITY

To ensure fairness to all teams and to provide equal opportunity for all teams to win an awaftR$&ech
Challenge Championship Toament, teams are only eligible to win an award at the first three

Championship Tournaments that they attend. Those teams who compete in more than three Championship
Tournaments do so for the purpose of being involved in the fun and excitement of theatment and not

with the intention of winning multiple awards.

Teams have spent several weeks designing, building, programmindriti@it and learning what it takes to
be a part of a team. For many FTC teams, the event is the reward for all their hdrdhwarghout the
season. While there are several types of events, they all offer a fun and exciting way for teams to
demonstrate the result of their efforts.

7.2.1- LOCALEVENTS

Anyone can host a local event, also known as a scrimmage, to preparetfamgionship or Qualifier, or as
an alternative to attending other events. If you choose to create and host a local event, you 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
Regionals, follow the same judging guidelines and format of Championship tournaments, but with a bit more
flexibility. Qualifiers are usually fteprior to Championship tournaments in regions where there are a

plethora of FTC teams. The FTC Affiliate Partner will help determine the advancement criteria as to which
teams move on to the Championship Tournament based on their performance at a Quditiee number of
teams advancing to the state championship depends on the capacity of the state championship, the number
of qualifying competitions and the number of teams attending the qualifying competition. Generally, the
winner of the Inspire Awardral the Winning Alliance will advance.

7.2.3- CHAMPIONSHIFOURNAMENTS
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Hosted and managed by an FTC Affiliate Partner, Championship tournaments abide by certain standards in
format, judging, awards, and overall quality. Some Championship tournamentiseehat 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 aththe Captain of the Winning Alliance at each Championship event received an

automatic invitation to the FTC World Championship Event. Advance eligibility for the World Championship
gAftt 0SS lyy2dzyOSR a22y | FGSNJ GKA&a aSlhazyQa (A0127F

7.3¢ FIRSTTECH CHAENGE AWARD CATEGERI

7.3.1¢ FIRSTTECHCHALLENGENSPIRFAWARD

¢tKA& F2NXIffeé 2dzRAISR g NR Aa 3IAGSy (G2 GKS dGdSry i
team that receives this award is chosen by the judges as having best representédiNE f HRSTecR S Q
Challenge Team. This team is a top contender for all other judging categories and is a strong competitor on
the field. The Inspire Award Winner is an inspiration to other teams, acting with gracious professionalism

both on and df the Playing Field This team understands how to communicate their experiences and

knowledge to other teams, sponsors, and the judges.

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

Guidelines for the Inspire Award

Team must demonstrate respect and Gracious Professionalism both 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 skills within the team as well as with their alliances
Team communicates clearly about thBobotdesign to the judges

Team presents themselvegell 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®Rebot design solution to any or all specific field elements or

components in thé=-IRSTech Challenge game. Elements of this award include elegant design, robustness,
YR W2dzi 2F G(KS 0602EQ (GKAYy1Ay3a NBf I (S RhofeRob® &rdfA Iy d
a subassembly attached to thRobot The creative component must work consistently, b&abotdoes

y2id KI@S G2 ¢2N)] Fff GKS GAYS RdNAYy3I YI GOKSa G2 o
Notebook should be marked wiB 2 dzNy/ I f Sy G NASa G2 akKz2g GKS RSaiaday
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Robotin order to be eligible for this award, and entries should describe succinctly how the team arrived at
that solution.

Guidelines for the Innovate Award

Robotor Robotsub-assemblymust be elegant 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 ¢ FIRSTTECHCHALLEGEPTCDESIGNAWARD

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 dsign elements into their solution. These design elements could simplifgdbef a
appearance by giving it a clean look, be decorative in nature, or otherwise express the creativity of the team.
The winning design should not compromise the practicakratien of theRobotsbut compliment its purpose.

This award is sponsored by Parametric Technology Corporation (PTC), dexefdperCAD tools,
Pro/ENGINEERd Mathcad. PTC gives licenses to the FTC student teams for these software products to help
them with their designs.

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 (whg.iinspiration, function, 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 truéd-IRSTeam is more than a sum of its parts, and recogsithat their schools and

communities play an essential part to their success. The recipient of this award is recognized for helping the
community understandFIRSTthe FIRSTech Challenge, and the team itself. The team that wins this award is
aggressiely seeking engineers 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 cleaxamples of outreach to community

Team has worked to develop arperson or a virtual connection with the engineering, science or
technology community

Team has a business plan or other way of determining their fundraising needs and a plan to achieve their
fundraising goal
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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. @hshow their spirit through costumes and fun outfits, a team cheer
or outstanding spirit. This team has also made a collective effort to mBk&Known throughout their
school and community.

Guidelines for the Motivate Award

Team spirit is consistenhtoughout the team 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

¢tKA&a 2dzRISR g NR Aad IAQPSg20RYE6&8E GRBYISKYiGlBaSsadal
engineering design process during the build season. The Engineering Notebook is the key reference for
2dzR3ISa G2 KSfLI ARSYdGATe (GKS Y2ad RSASNDAyYy3 GSk YO
des\ 3y | YR 0dzAf R Rbhbt BBnalzriesioKiferest $oljudg@sifor this award will include

those describing the steps, brainstorms, designdfRi®@a A 3y a s> &adz00S5aasSaxzr yR (GK2a
gKSY GKAY3I& 6 SNBy QamwillAck be A cahdidatd fbr thig 30arR ifthey Have in@

O2YLX SGSR GKS aSOGA2y 2F GKS 9y3IAYSSNAyYy3d b2GSo022]

Guidelines for the Think Award

Team must submit an Engineering Notebook

Engineering Notebook must demonstrate tliae team has a clear understanding of the engineering
design process, with pictures or drawings and details documenting all staBebofdesign

Engineering Notebook must be organized and follow the formatting guidelines providedRBy

Collaboratiorand ceownership 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 award will be given to the winning alliance represented in the final match.

7.3.8¢C FIRSTTECHCHALLENGEINALISTALLIANCEAWARD

This award will be given to the finalist alliance represented in the final match.
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7.4¢JUDGING PROCESS,HOBHLE, ANDEAM PREPARATION

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 chegk at the 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
b2GS06221 @ 9 OK AFRYXyAXt RARIOEA AN 2 KA Qi SNIBAS G oA GK
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 should present their EngineerMgtebooks at the Pit Administration Table during chatkut 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 review the submitted Engineeringt&books, 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. Judges may require additiooalptapr
discussions with teams if necessary. Deliberations are usually completed duriBlinineation Matches
When the judges have finished their deliberations, the Engineering Notebooks will be returned to teams.

Teams are asked to bring th&obotto the judge interview. This is the best chance for teams to explain and
demonstrate theilRobotdesign 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 tleeaiaise 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, but more often, teams will receive this information when they-icheck

on the morring 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 event, we require that all teams arrive at an adjacent
gueuing area five minutdsefore their scheduled interview.

7.4.3¢ TEAMPREPARATION

Teams are encouraged to use the award guidelines to self assess where they are within an award category
and help them establish higher goals. These guidelines will be the same ones used bygekaljuthg each
FIRSTech Challenge event, and at thlRSTech Challenge World Championship.
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technical knowledge they gained along the way; and haw éiperience 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 several awards with different criteria, teams may want to consider appointing
differentteam members to speak with judges on the specific topics.

CKS YSYUuz2NEQ O2y(iNROdziA2Y RdzZNAY3I GKS 2dzRIAYy3IA LINBO
to know the highlights about the team; its history and make up; what the team achiewawydhe
O2YLISGAGA2Y &aSIFaz2yT | yR GKS SELISNASYyOSa (KIFiG ¢6SNB
guestions or elaborate oRobotdesign functions or attributes with minimum direct assistance from the

mentors will be evaluated during theam interview.

7.5¢ FIRSTTECH CHALLENGE CHKMNSHIP EVENT ELIIGIBY

The culmination of th&IRSEvent season is thEIRSWorld Championship Event held at the Georgia Dome
in Atlanta, GA. This event represents the conclusion of the seas6tRS&TEGO League (FLL), HHBST

Tech Challenge (FTC), and HiIRSRobotics Competition (FRC). This is a fun and exciting experience for
teams in all programs to participate.

For this seasor;IRSTech Challenge teams will need to earn their way toRH&TWorld 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. Teams will still be responsible for their own entry fees, lodging, and travel
costs b the FIRSWorld Championship.
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SECTION § TEAM RESOURCES

8.1¢ OVERVIEW

This chapter provides teams with necessary information for conta&iR& Tech Challenge staff, accessing
technical support, using the FTC Q&A system, and usingl&®and FIRSTech 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 is open Monday through Friday from 9:00 a.m. to 5:00 p.m., EST. Be sure toyworigam

number in your message and leave contact information. Refer to the information below for the appropriate
resource.

8.3¢ GETTING ANSWERS TJR QUESTIONS

For general information and questions regarding FHHRSTech Challenge, please send amail request to
FTCteams@usfirst.org.

For questions regarding tHelRSTech Challengeot Shotlgame, please have your team leader log into the
¢tLa{ O0¢SIY LYF2NXIGA2Y alyl3SYSyd {eadsSvyo G2 ass
informationonce your team has registered and paid with Fl&STech Challenge.

** 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 freeforum 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 followifigk BIRSE SOK / KI f t Sy3S¢ HRIRSY | T2 dzy
t NEIANI Yaé KSIFIRAYy3IO tfSrasS R2 y20 dzaS (KS Cw/ DIY

For detailed information on thEIRSTech Challenge program, robot kit and accessoR&sjing Fieldetc.,
visit the followhg websites:

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

8.4 ¢ TECHNICAL SUPPORT

It is in the spirit oFFIRST0 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 find help with
GKS ¢9¢wL-un w202GA0a 5Sairiady dversaiiigof the kKit. Sh&I jou hade Y I y
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guestions 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 regional level of support is available through the
FIRSTech Challenge Affiliate PartnelBRSRegional Directord;IRSBenior Mentors, and VISTA

Volunteers. The FTC Affiliate Partners coordinate all FTC activities watlaite aprovince, 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 céilRS8#Et FTCteams@usfirst.org.

8.6 ¢ USNG THEFIRSTFTC, AND GAME LO&O

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 create a
Godzi T ¢ Ftéash dzyourkc@nnunity.

You have incredibly creative opportunities in terms of designing your own identity. There are many examples
2T K2g¢ G(GSIYa aoNIyR¢ (KSANI ST T 2Rabots t-shiksfihkts, Babnera, A (1 Sa =
fliers, and gieaways.

You can download thEIRSE&nd FTC logos and Logo Standards information fronktR&Tech Challenge
web site at http://www.usfirst.orgfoboticsprograms/resourcecenteaspx?id=746. Keep in mind the
following when working with th&IRS&nd FTC [gos:

Positive Promotion: Use theFIRSE&nd FTC logos in a manner that is positive and pronfetieST

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

Modification Permission:If you have an interest in modifying tff@RSa&nd FTC logos, you must first contact
FIRSTPlease submit a written request letting us knawhy you want to modify the logo, how you plan to do
it, and where you plan to apply it. Send amail request to tha&~IRSMarketing Department,
marketing@usfirst.org.

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

9.1 ¢ OVERVIEW

This section describd®obotinspection for the=IRSTech Challenge 206810 competitbn, Hot Shot! It
also lists the 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 FR@botrules and regulations are met. Initial inspections will take

L I OS RdzNAYy3 G§SFY NBIAAGNY GA2YKLINF OGAOS GAYS® I O
GKAE aSOGA2yd ¢KS w2020 LyaLISOGA 2 ypre{ingpScbtiieRobet K 2 dzf R
prior to arriving at the event.

9.3 ¢ DEFINITIONS

Robot¢ An operator controlled and/or autonomous programmed vehicle designed and builEbRSiT
¢SOK / KFffSy3asS GSIY (2 LISNF2NY &LIJSOhnf XnéRolibt 31 & & F
may only be constructed from materials and components outlined in Section 4.2.

Robot Initialization Routine A set of programming instructions inserted immediately prior to the match
control loop of the Autonomous Mode program that servegé¢ady theRobotfor 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 (452cm). The Sizing Box is usedRobotlnspection 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 participate in practice rounds before
passing inspection.

<I2>¢ KS {iRobown@si pass all inspections before being allowed to compete in Qualification
Rounds. Noncompliance with aRpbotdesign, construction rule, or programmingguirements may
result in disqualification of thRobotat 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 OffiadlC Competition components a team
may use as defined in Section 4.2<R5>. There is not a specifikbBdi@eight constraint.
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<I5>The maximum size of thRobotfor starting a Qualifying délimination Matchis 18 inches (45.72cm)
wide by 18 inches (482cm) long by 18 inches (45.72cm) high. Rbbot Sizing Boxill 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 gpesition the
servo motors, with théRobotin a powerON condition, to the desired position by means of a
single instruction to the Hitechnic Servo caiter for each servo motor effected. If tiRobot
Initialization Routineloes move the servos prior to the official start of the match, there must be
an indicator on theRobotof this fact. A warning 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 <I05> until the beginning
of match play.

<I7>When an FTC team makes a modification to improve performance or reliability oRibleat the
team may request a rnspection of thé@ Robotby an FTC Inspector.

<I8>lt is the FTC Inspectors responsibility to evallRddotsto insure eactRobothas been designed to
operate and function safely. Section 2.4.3 <S1> and Section 4 specify the safety rules and limitations that
apply to the design and construction of &bbots

<|9>Robotinspection is a Pass / Fail procesfRabothas passed inspection when ALL requirements
fAAGSR 2y (GKS 2FFAOALE C¢/ w2020 LyalLISOlAz2y { K¢
an FTCOnispector.
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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") without exerting force on box sides or top R4a

. 83AAYYAYI G mné 0208 GKS GAtS adNFLOSs wz2oz2id Y| R4b

Team Number is visible fromsRes, is written in 3" tall, 1/2" stroke on a contrasting background 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 playingrfigider robots R3
Robot does NOT contain any sharp edges 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 R1lc
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 ipstedty R13

ALL Decorating Components on the Robot NOT meeting 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 greatehan 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
Robot uses maximum of eight (8) 12V DC drive motors Rb5a
Robot uses a maximum of twelve (12) servos (Hi Ted,758B) Rb5a
Robot uses a maximum fifur (4) HiTechnic DC Motor or Servo Controlleraiipn combination) R5a
Robot uses one (1) official NXT rechargeable battery pack or six (6) AA batteries (not both) R5b
Robot uses one (1) official FTC 12 V DC NiMH battery Rb5a
Robot contains no more tha2d"x24"x0.10" thick polycarbonate R5c
Robot contains no more than 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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