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1.0 FF&m
B FIRST®
TEIE—EREERIEN ITENER. EEEERE FEAUMUMFERERMIREMNE - |

Dean Kamen, FIRST &ll#t A

FIRST® ( For Inspiration and Recognition of Science and Technology - Rk TRIENER ) %A
AAZ Dean Kamen FrEIHE - BMER 7TRIBFEANER - WERSENEBMTREMNEM - AR SEES.
MZEMEMA FIRST2—1E 501 (¢) (3) FFEFABNATEESEE -

R —EE LA - FIRST ZBUERARA - £F - HBERBNBENESFEEARG L - —LEHR FEREEEN
RERHER  BERE - AT KEE - ZREEM FIRST E’\]ﬁﬁ%u%fﬁ - ERBRMIEER - (RILUMAZBLEA
HiBid 12 BEBHAANENEL - —HEHEBE 30 BFEARREATREARRBENER -

FIRST R 7 IURELLE R E : 5 9-12 FARBLEFRCO® - BE 7-12 FHMFTC® - BEIE 14 mA FLL - &
BE 6 £ 9 BmAFH®ILFLL - FERAIRAREHIZ FIRST PIaceTMEﬁj”-EFaﬁﬁ &0 - FIRST Place™ 2% Rz st ~ F%&
HETE ~ FHG - K ARSTERRNEFE R R A NERIE D

" B PAR A R RE R A RRAY 75 T e B R MR SE -
WP RREETHE - KT REFES ERC I ER A ERR - |

Dean Kamen,
FIRST ElI% A

Dean Kamen 2 DEKA #S2 ABIN#ABH - —BEFmENNAT - EERBREMMNMRITLERESERSE
£ - BR—EZBR - PEERMEERK - Dean MORFARIIM - BEEAMBBEHNEE - thEBHNARE
EI#t FIRST
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2.0 FIRST Tech Challenge 2+ E&?

FIRSTTech Challenge ( FTC) ¢ 2005 %Y - HAAM FLL 2 FRC tPEEER - Ea PR ALLE
BIEESK - L FIRST Vex Challenge & &z i Y MEE#E - FTC IETUAA FIRST WIEEE - WAL 2007 FiXE R
FIRST Tech Challenge ( FTC) -

FTC 2—EUBERP OGS - BE KA TRE—EEFMARALNESR - WPEERBEEBEKSF
NWEZY  GESEANREITFEZERERMD - FICEBEPRSPEBRENEXZRTWAERT) TIFILHR
BFECEHBNRS R - BERZMAS N ILIF - BEMTRMSIE BENEE  EBEFEEEH LIH
1SR - FIRST ERMNEMERMZBNEE  WBBBLE=ZRHMNEEHHRNFTE - FIRST RUGTERMI
WIEZ - ZBREMAALER FIRST BESHGRi MR R -

FTIC CEBEEMHEMEBBEENRIEMFORBIERRE Y] - Bt EEM S AL ML RERNSE - 2RICHEE -
RWBEMEMESE—E HERIUREA | BERFTARTNTIEBEBNE TNEEHSA -

FTC EBRSENAHRGBERSEMLEE - tbE AR REFIOIE www.usfirst.org AL E -

2.1 SEEEBRIFH™ -FIRST 5%
Woodie Flowers =+ - FIRST B X ERRE - LUSEANBEESHRESRFEM™ : " FIRST fUEHZHESE
AEmE - ERABNIE  REESEABKRIBECHNEE - SENESRBHLIFREESS FIRST FhiE
BIERER D ’rm‘EE B2 fE FIRST AE - IBENED/RE -
SENESREFERIL - EBRHBEABARNEE - BEZJLUIRMERER -

< MUMBENTROULAE "€R, -

o CEHOABEMA - LAERTESP -

< SHNEFXFLESERMIEEBCAMARIIGE - ARMPAREEFRE - MAR RS MIIEE

VIR BEERTSUERMPEERAE -

Fif& Woodie iR - " REBER - SHHNEHRBAZRERAERNEEN 7D - AU/ SHRTE -
MIRFERTAZLEETHRERN - (REBIREImE - BERE ! |

" FIRST - SEMNESRBEARRZHMREAMBENHF - BEEBREIEEMASHHGHRI - RMZER
RFEAARBEECHAK 70 - REEEMENTEARKSH - 1IBMRBRHSER - MENE - BED
MEFE ORI YRE -
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3.0 LEE

3.1 itk

FIRST Z2ULEER AR EIR - BHULBEHEIERENEAE - ERER - BKORBMMOLEERRAS - #3
AIER R hEFERBR Y  —ESIEABELFIEE -

REEHBA FIRST WER - SEY - fllR - ZBEBBEOERNYmNRE  EHEERTE  BRBHER - BE - KRS
MENER - RERAEE - FRELUNEEHE - f28F - RBRBEMLCERRRE -

32LEBES

it - 895 FTCLEEAME "M Kh ., ROBERARN - iR 20 XRKhLENLET  TREBENTETREEN
SEMBRBA=S&KHAEN - A8 ER=SXBAPNEPMZAREENSEE -

BERER - BMAPEDESHNBEOABRBESSILEP NIATEREFARICESE - o] UIEESTRAHMBX

RN - EOESNBRMERAEPHB BB FNBEE -

FRE - REBBHENLLE - £—23MLEED - A=K hARNESE  FELEPRXHAHLERT
BIEE - F—ERSMEBLLEEBHIKOERE N —HEEE -

REE - EROAEENLCESHAILE -
BERE - RENOHEENERNBOLERIVAENLEE - MEFOERFUNSERBRIBDE -

“1EEMS (Qualifying Points, QP ) - EHEET - KAKSNE—ARIE - BERATETS QP MY -
TEOBASE—H QP S -

B278% (Ranking Points, RP) - BB HEE/E — AikiE - BBANES AR - RP A BICAEBE B -
GEEBED - RP REHMEENRES - MEKANS SR AR NS D BHA MM RP -

RITLEE - ALEHMNBEMENNERE - SNMRITEENBRATINERES KRB KA ABRESD
N EE ELECEHRREHFZREZREE - RSN EENBLEZRERLINERE - RNITLETE
WHELENNEREERERA

3.3 LEEERE

(EEERSHEMEMRBANLLEEA RS - EFMELERMKRIILHEER  EMEMURHIESHERE
B -
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3.4 121&HEE

MEZEFTCHW—BLZEERE 'SHNEDXE®, 5T - FICHEF AR RZEZRAENSEEF
KEBELARE  BMMEADZORM - RAERIFOOZEZH EPEEIEBEEEEAN - EPREHRME
FEMELSREAONMES - EL ' SHNEFXIEM , WA FMELBEEYSINSEE - FERZELEERER
hERIBEENESRIEM -

EEEERE LIFRERMT - FIRST TEAERSTIHREMRSEVEELLE - AIRREERERINERREL - 10
AIRETLURRA - B - BEATEZE EEE)J g - k= - BRFE TIERIEE -

X . HREAMNEERNRILIRGHEZEA -

BMEE  £HRM  BERERIMSTE -

WK BLEERNETEERERALLER -

BY) . EPEUABEEIUTRYES  RRELESHERTINENEE -

#ﬂi’t“/ﬁﬁit#ﬂ AR IERE R RN RARA (FU0 - |RAE - KOBNEE - EAERMNERABE
%) - hEARSAZBNEUERARBBENAE BT MEMNRHAOBABEN S - TMEMRSHEER
E’\JQEEﬁETEE °

BY/IRE RUEWHEYE  SHRERZF  HE  S3HE A5 - EERSZURKORIEEES
ffi - SBIERRY miSHREIRERIL/=ORUN -

HZ/ER  EEERIERBER/IEE -

ERERT . ZRENE NS EATUER 10 =L -
WARE/HER  EIETZSARLEKMOERERERLER -
Fif . EEEARLFR -

BEE  ARIREGRE/SHEE - FIRST AR MOHBEAELEESEWREm - AT - BlEtE - B 7 —(E
ERERZERTH ; BEOERBAHET -

01 . AEEFEPMEERLE-EZRCELSERNHCEER - ERJURERMIOKMASE - BRI
I ARLEESEEERBEEANUFEREAL -

BROZZER 8Bk UKERETZZEIR  AELEHBEENLZE - BRIZEERBR - /it AR
BESNWABRU N ZZEIE -

1R - 2B - B8R - S EMARBHTR BRI ATERIIEAFENICEPLIR - [RIFEWEMURFRID
G
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3.5 IRIBRY R ZTNRE

FIRSTERFRER LB RIZH ANSI Z87.1 RBELZZIRIFAHKERKE - —MRFAAXGRFEATSLZER

iR - MRREELRRE - (RO BERFINE LZ2EHIER - AMELZ2ES - EREEUS - ARMNEGRERHN
IRINERERERAZRE  MAZRES - B FIRST LEBEPER AN - ERMANZREEIRIEPEARNX
GRS RRNLZERTE AR ER -

B  RABRBRREEHERSRA - SRS AEE/ME e E2RRIHRERTR  WAZREH LEHR -
AREEHBORORRELEAGER -

EZRENGERNRZILZFEZZNE RSARIRNEF (open-backed shoes ) -

3.6 tEEE B #
FTC LB E—RMETREES - BRNTEEER

gt

W NI NI EE
A E
BIERMLEE
RN

FmIl

BREE

fo RN

TARE

10. iR M EARELE

© o N o Uk whN

3.6.1 Ex{h#RZl

EBhRESSHE  FRAEMHASEN RO EMREUPIEREIFE - £RIE - BRI =2 EEKER

&% HPopEaEEBREE - fTERZER - RIEAEERRME - DKEMHKOFEEZNEN - LREZE
EEER - LIEFRENRETEN - £#EERE - KOREZRRMMNERR - WSS - SRKREENLL
BEMAUEDURFFFHIRAOM TS - WEBERGEE -

3.6.2 R AERERINEEE

FTC #2s ABHRRRER] - MRS EBIFRNNEES - SLEEEEREMEN FTCHRBARLKTSLEERARIE
Bl - gk LAIMIER 20 - BFTCES "HBABEE  WEA - "HBRIABEE , ZERMETHELEENIE
B - EETEREER - BAMNWERK "JE TETRIX « JE MATRIX * JE LEGO , E4MMRESE BOM ( Bill of
Materials ) % °
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3.6.3 FAIERK

EFTCLEES @ FIEARESEH=EMEK 1) MHFERK ; 2) ELEEPRRRNMG ; 3) TESCAR
i - B8—BREE 10 £ 15 758EM 2 = 3 AW "3REMH , [KE -

Lﬁﬁ#ﬂﬁﬁé‘; ERBERBAET  BRERZEHSHEERXK - ERMINELESSE  BXRERNESS
FERIENLE - BRERMNERFPROVERGE  TRPIEZEEZ)E - BXE - 2OEBEMUKERER
A %HF?H?ZJ%D’E\I??—{%E—E - EREBDLEED - RFED ( F@BBMM ) BpMEEEAER - B2A0U2
B(RET745E) -

3.64 R FFEE

BEFSEREERERGBRET TREREFMNATNH - EEREED - FHRSELHKOORTRE
AE &R - BINEEETSE - WERRLEESHAE NENERAES

3.6.5 REBRE

LEEEX  AREBROIERGBIINE LRRERRE - ASRBEMEEEXRhNRERE - - BEEEFY
BEZERL T SCARTRE L UIEN - IRY] VY AREBE  BEILERIRKD  BREAZRENS -

3.6.6 MBI

FRIARLEERSENKML - BB REAARFS - £#RRAF - KEARIEFARRDKORER -
2”%;</\%7§2E1M1EJX% WiTiArEREA - ZER (BBLUFER ) NALEE IT%E&ZFEE*%I%EE’JI
BREREFETERE -

MRMREARLZHERNIBIEENRE - S LSERIRERSIRIMTEIHER - MRMRWEERFRE - BiEfR
R EREEZS -

3.6.7 BB E

FEMNERBEERAMBZBEIECR - EILEEX  HEARBIRASTEREER - WEES A MBBESIF
BHACELRY - U2 hBEKORNES (ARlEe ) MR FROhEHBRFENUE (1% 2) - BLELE
BERERSIEF LRRBRASHEREERET - KT LR FRR AR ERERNIET - IRELLE
BAVEABRISERIIREEHNERE - MOAZNENMURBZEE - BLEFKRIIREICENE AR -
WHEB—BLEERERNRE 5 -

PIEBEREREEHENERELETHS - BFE T —XBAREKIERITE  EUASREER OB
% - EHIERHEERRL  WEERERGIODZERMES
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EBBIEEEARE  RHAEEREED (QP) RH&ES (RP)

< BEOBREBLITERI QP :
o BEREBEPEXEBRMTUS22QP-
o HRMEXMIESEI0D QP-
o MREEREBEPHEFF IEIZF/19QP-
MREMFEEUEER - 1§52 02 QP -
< BEMBREBLINSEIRP ;
o BEEBMFRN RP XOMEBMEMNGE S - MEk BEE Z S 28R BRI 2 BIR 72 8
R RP -
o WREEREBPISYEF MmEKBERKSE % RP (RFFLEHER) -
o WMRBEMWHECEE - ’S20 2 RP -
o WREBEPINMSZZFMEHEUEER - LRI SERFH E P OE B WSS 8% RP -

(0]

MRERANERES - MEKMLEERE - BRIFRAFEDUAREMBRRFR - RIBERERATEEERE
DRADE - WRELLERGR REKENRIEEMBRIFE - AIKMEH "R2,  WIHEZF (0) 7 QP
KZE(0) 2 RP-

EEHNERELTE - IEROSRER QP BOIKFHES - 187 *Hﬂﬁ’]ﬁ%ﬁﬂ—:ﬁﬂ)ﬁi‘ RP &7 HF#& - MR8
B—%S2HERE QP X RP - AKIERMESE S AR - UIREZFHNE - FEKBERSLQSOEEED
LB - EAKIERENER T - BRI HENLEESS - EU%U?H@EHB?E%%HF% °

3.6.8 BEAEEIN

FARBNEOHEECRRSENBRMH - IRB 21K (2 ) ULEEE  AIXESERER 3 KA - IRZSE
X0 20 BKEUUT - ISR ERE 2 XA - EEABETRATE 4 EHERE -

BERENEEESHERINE - NII—K - 2EBEERANBLOZXKOBAMEAERS - ELEHER
SHESINEBIORESERS - BBEENBENT ¢

* B-BRENBEHANE EBEBERENBEENF  £EENRKBEANRMMNKOREGEER -
HPIEFHOARBEHMANEBRAIGZER - RHEEZENKMS JBEARE 182 Er0 kBRI K
BZEAmeE - BREHSRARMTERS -

* KRLEBHRIBR - fiREemERBENBEANBRONRLRIEERETHERE - LBFES KR
BB BRI ORMAM IRV -

o B—XBMERMAKE  SERERKRBENE  THeUBOnNEh - EBRhREBOE - B
MEMEBEN—0F - ERMEEMBEBAOR - BHABEKEMEBERL - 1E*WLX%E¢%%‘%E%H% B
HOrBBREKGN - ERBEBREEMABER - BMBRRLARD S — KR L ER

< EREBARRKGEET  EIZBMBERREREK - WHkE FBCrOBRERN -
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<+ MRSEHMRER 20 K - AIRESZERARSUBBRRNSE _EE (MEENFE=K ) t&S2&E
WEFHR (A11->2->3->4) - AHREENEFBRETHBBHE  2HE LAKRE AR
SIERE -

3.6.9 HXE
FRBEFEMRE - EELLERREHZEERML - F—EFRE LENEY  ME_BFHHEE=TF -

EEAAET  BEASHE QPES ; PRI BREL - BRETF - ©FAENBEERA - RORESR
ERM - SANBERMEFS —ERSMSILENKML - HUTFFNEEREE B3 —EHERSHSES
WERR - LUN ZLEBEEREA)

Semi Finals Finals Champion
#1 Seed
SF1 Winner of SF1 ~ |—
#4 Seed

Winner of Finals

#2 Seed

SF2 Winner of SF2 —

#3 Seed

ERRED - BRPHIMSIHOFEHE - IRBBES=Kh - UEF—EaPAREENKOLAES _BISH
B ORAJS c MREEM—IEED - MR FEAMOISHEEE - ABBERSAJUERESGEE - BEN
BRRALBRIGHE - BERBRREF - AERAZRBERIOES AT OUIEARE - BORERBBFE -
BERBHSHBANBRE -

MR —ZBOEABEPREER - AIEXMEKRE - (CEERBDEM - £859AERG - BEARKRVAS
MEAPRFAFNRBELE -
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0 AR KFRHEE
MEKAREED  BAEEFENSNRUMGHKES - RE—SIEELNSE S LZETHRHRE B8
nai

BIROE TR ERERORERSR - FHE L - BRERBMPAMZE S EMZREIR - BERl) E?"‘Hﬁ“ﬁ
BEKRAMBDERE - &E - SRERERMERE

el IIE FFf

3.7 LEE$HE
EFTCEZREFEZNRE - B REMEBUSENEBARRERRILE - ELEEHRFBRELUNEE

3.7.1 B E ( Local Events )

 H
o
>~
g o
is]
N2
i
=
g
t_ﬁ
H
“éi‘
E\
?ﬂ”
gg‘_
JIf
&
18
“Hiil
g
WM
L
E
%
il
=
+ﬁ
m
z<+
>\Z
=
N
H
%
(‘_
\N

SSEHEMEE) - AR
fREZ W —Eth 75 HEE) - 14\?7“%E1ﬂ*z =5iub I ;t??F*EI%WJ WiREEMEMAESM - 177 REEBIIRIRA
ERRE S IERSIIRE - BIMKEMEIRAERF -

3.7.2 XREHIHBEE ( Meets and League Play )

MRRAWFFE M B HERRELREH I (Meet Format ) - BERELLBRIBIZE ISR ol S MLLERE - BRIR
PREMRTREER - L(EBXRE BERNEFFAHES MBS IEBH -

3.7.3 E1&E ( Qualifying Tournaments )

HFTCMBSFRHHSFRAZERBAINNEE - ERFBLANGREEMRNZF S ANEERA - £8
REZFICHKMLENE ERBERERTEZANZET - SRR RENKRE - BURREZMFIEES MRVER
REKLEE  BERENSRIEE  RSNEBENELE - SRE N —EABLEENREFR FXE 3.8

=z

BB o

3.7.4 $R18E ( Championship Tournaments )

IRREGE FTCNMBSEBHERNEE  WETIRAERSE - #HH  HEEFREEME - ALERIEEE
KBV AEEERERSIEE  A2LEMEESRIRRE - f%’fﬁgjﬁﬁ’?zx% 1IEE1EJZ = RNETE S
A EBEFRWEML - SRS EEENREEREERESRIM S BREENERZ X0 - FRIXE 38

=z

BB o

3.7.5 B D EHIEE ( Super-Regional Championship Tournaments )

2013 FEFRHRE - ZENKOIUSLE—RIBIZE - L8R NEBER, BRIRE - B FICMESEEH
T BROBREFEETRERS HALN  BREEFREERE - k3NN 0BRBEESRIBAR &R
RENRMRIKIREE 3.8 EREHNERIZE - TBROBREESRNKMULISRE FTCHRE -
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En&*ﬁg
EARRERELLNMEUBRE T —ELEERA - LUFRIEERONERIZE

1. BERERESRIIREE
2. BKOEREEERIBAITEREE -
3. BARBRIBRREESRE FTCHRE -
ELEBEPUIREBLNBOCAER - SRBBRMOFERIA (JRAMRXZER )  NSSRERNERRFR

1. {FEBERNMER (i BRZEESLEZBENEEBESTEERS FTC BB HHRNBRITE -
IEERIEFRBEERE  FEHEREENU LSROLEE - )
Inspire Award 1§

Winning Alliance Captain

Inspire Award 2" 8%

Winning Alliance, 5 1 Z#HRBHK
Inspire Award 3" 8%

Winning Alliance, 55 2 BRI K
Think Award 8%

Finalist Alliance Captain

. Connect Award 8%

. Finalist Alliance, 8 1 ZEHRBHK

. Rockwell Collins Innovate Award 5%

. Finalist Alliance, £ 2 BB 4K

. PTC Design Award 153

15. Motivate Award 5%

16. Control Award 183

17. MARBARNRERREN - BEEIFIENRERE KRR

© 0o N o U A W

e el =
N w N RO

Rev1-Jan7, 2016 10 © FIRST Tech Challenge



3.9 LEEF A
<TL>LEBFHABEESLEEREOE - thPINFARARELER -
a. BHAUJLUAERHTHERIEMAZRNWEERLRERA -

b. RURBLAEEEERATNEP—URKERBZEFHNLEER - T —BLEBIINZREOHAIRE -
KERLFBRLASIAFBENRA - s5IHET FTCHMIE LR QA BEX - IREFFEIEREMNEA
M) BB EEHFAIRR -

c. BRENSIBEESRAIN BEASEEURREALLESH - RIEKERBR S REMRERSGIhE
R - AASBRMERERRERIERINEL - BRECEERLEREAEERE -

<T2>LEBEASKERIR=UNER ; MUAE "Driver , HENRZEFR—UFEE "Coach, HERHR - &
EHEJUER—EELA - ARISLEBEHERER - BELEED - RAME " Driver, HIERIKE I LURIZEH
A e

<T3I>HEEEXRHENELEBBAR  HEMMHEFLLR - 28R S8 - 2BRRIEEERE—REB LM -

<TA>HEEREBEPAZEERRE - MENIEESLAKRERET - IRARBIAFIEECHLEENRE - =
WIk—AIXE ZEEB SR E -

<T5>ZFBEEMBLLENKM - AlLUREBFEZDA 5 DERERRE -

<T6>TAAET - SEHBKEE—RES 3 HHICEBEIR - EHBREVSEMM T —SLEREH 2 5
SBRRSATLL I - S RRTSRIH M IR SAL EE RS BRLA 51 -

<T7>HIEED - FiEEEFENMBIGNWKE - RERFRE VAR ANSI 87.1 RENZZIRFENHES
AOATARER S -

AR FIRSTREFMBENBEMEE BB T URHRAEKE - TEIAREL ANSI REBRIFFEEZ 2R -
RZEMNRRRRIIACRIE R BRAERACRE - MAZER - EE FIRST (EEPEW A EAR - £RMNER
EHREPEANAGIRENFASRRANLZZRESAREZR -

<T8>#ELEEEHE LR ERCH Wi-Fi 802.11a/b/g/n/ac(2.4GHz or 5GHz) 4R 3@ - AoaH e RV ER B
B2 (BARRIL):

<~ 1TENENEL
< Ad-hoc 438%
< Nintendo DS %324

> EHEEEAEFNEE AN
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BR<T8>ERFLURBMBREE - WHBRELLESM -

3.10 EExiR#
N—EEBMARIRF RN AR - A EEREENTH LBNSEMSRENESER T 1) - IEHE - 18
F o BT - BN - RBREAS -

3.11 x{h R 18

EREKMBREAMER - BEYUMBZOETROERE - BIMRMERABIKRBRIE - BB FIRST # FTC
RRAVERIR Y - F2RI5 8.6 & -

3.12 e

EfmRH o ERMEERSERIAMER - DURE PR IREER - PSR OFHREEEEERK - B
ABTLUNERE -

A7) REEAAAL - AT RERLR -

R EERHER - AoHEERRAGLE -

<+ BOYJLUEFEBRERER - BATULIRESRERERRE L - BEMSZERES FIRST ELEDEH
FEIAY -

K/
0’0

X3

%

3.13 BREE

EEth M ISEEERIRM - DJLAET 2 UBEREF R L UER (HREERML ) £LEESiH £ - SIREED
REEABEEARE G - L ARBSERESHI - BEFHIEZRHUREETRE  EX—UKEEA
TR, - RERBREBTENKEULUEARER - MENWRZRENREKMOELE S LK - EERE
EBiHENEARIEENERTRE KRR - ERERIRA I EBHEKOEEUBLEEER -

3.14 (5 &ERE

BERED  B—BIEETH D RARERNBLENEE - £8AET - 2O EES CHVKE
B - EEZ0E  BEEESENREHNKG - EEREPHFARREMKMOENMNBERZE—EREHT
A

PAFENHE 2007 &£ FRC £fE#EEBF - FRC 5 365 X - Miracle Workerz BXi2 4 -

KOEMHAARNGNESEEMEKANET - & - K - FiR.F - ERENEKOSBEBENTGTE - BEEMkE
EERAMENEEPEEENAE - NRiRBEREICE - IEEMIEME R wRER - HRNEEAE
FEL -

o MEE - EARBA/EERAETMS RS ?
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0.
*

KBS - HEEED  BEMSEA/EXBEOM 7 E ? RAMEREEHIEE ?
MEE - ERBAN/EKOEDMER R - BoMHEIZ Y ? MBS ARBRA R ZMTE ?
HEM - BER - BRAZWMIE ? RABREEN D LIEE ?

O/
*

R/
*
@
*

SMREEIHZHAONRBERUEER - RHTH 78 - RANUEI DR BLLERHA - EERRFTK
h

4.0 TEELAH

4.1 #i=

& — BN 3I§—1’EI7‘FE'”‘EZIKE’J1I - BERIIES AENRR - LEAIBS A IERMSIE - MM FTC T
BELTAEREAINE

42 +tERIESERLA?

FIRST#1 FIC WEHIRZ —2EHKhRE L EREBE - AFKhEHEERDE - SIS - 2GMA0ERET - FF4R

AT OBEAIRRRE - WERIFEER A BRIIREE -

ERFHBANBRESD MBS  SRERME  THE-ERASER L - BRFNRHNERAREE
BELR - EACEARUE—FREIILCE-BIRENR - FFEZEENRNIEETAE - D7 BIREENRE - 789
RRET - RIRBYBXM -

AR 2R THRERNERE ) SHPERE  NEEFENTREELATESN -

nlll'

L)

4.3 LK
KOIUBTERUFE - 8F - SR LR NciR - IR BBAGERFRAEHEF LESCAMBHE
Al e

BF/MRL  BECLUEEERE AR LEAREFLIRERZRS - 7 HENEEZ  SEKRMOUARIRES
FOARSIENL R ERE] « ARSRAT AR 1.5" - BRMAMAT] B WIKRIEFRE] - BRRBEIIE—KFERK
x o

FR  RBEFX ERASCHERNECATUENRNBERNEEER - RIJLLE Rockwell Collins 5T#
WEHZERIRR - B1E NIIRAE .

ROZFMORERFOBENEEEMBE LEETCANTE L -
B-RHVLAR LRY - BN ERIHK -
BHREARF—ARIRESELAE
AoIZBHA-ARTREELE

> w o
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4.4 1551/

FTC TRREEAZ MK MIEBARTTN—EZEXM - ENXHERESEE - smMNEKhEHCHE - KT
HERBE - BRNHRE  UABUKEEERZEEFTPTHBEE - SEEZREF—HACER - LINE

AN AEIES]
1. BB ESCEE MK |
2. IRSBRANEDHAEERS B3 :
a. 1#E&8% ( Engineering Section ) - #A#Etkss ARIERETIBIE (WIE )
b. BMAERH ( Team Section ) - LEEEKMAEMEN - IRANEREE) ( WIE )
C. MPBZEEETE  KEFEFNIELRESTE (FEME)
3. MMM RO BENREERMEE T EELANTE L - RIRBUHABRHN I EEL A AETE
=R -
4, EMRPIEEXTANTER L "T—ERE, - BEVERTRNEZTPZERENE S - ROBESLEE
2BEMEE - WIESIFEAREEMMERN I EELANEE -
5. TRRZEXAMNEHRABR  UERIMTALIMUEERNEAFNEKMAIKRE -
6. ESHELBEVBLUKAMEKET - FEEFHE -
7. TEERAN "EEED L - BENRROBKMOEERERM - SAMPNEE  F42 (HEHR) -
- FAIAREY FTC BXARE -
8. EEXRHAER A "IiEHrn . PN —ERBECHE - SREGBMN—ER - BERE/zREE AR
B RK - B—REVERLL N AR FERCER
a. EFEWA - IR MEMTE ? B EMHMEIR 2
b. ERBMN - MK OHEREERENEENEE  NEUREEEZHERE -
9. BUMBEHEWAMKHE I LEHHE -
10. ZHBREIMRIOESR ANRET N E N B EERA LN " TEH2 . T - RFEENAERE
- BN E AN ERESRKA L - MIEERAL -
11 MNREBE 7R - EEMAE—IRE - BB AT I/ - FIENEIEESN AR B THAETH
B -
12. FREHERE - RER MEAUZERE : EENZERE LEIAXYY - A WHETHE -
13. MMRIRBEZLALWABRSINERWE - ABGRERMESZLA LLTAEECEZEERWEE - 1T
B RIMUE - UBBEANLEE - B R SIS EEE -
14. RIFBLEFRA - MMBEEMRP " T2 . MASHHOMEEE (BOME) -
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15. TRRERAW "BRhEs o 2 —ER#Z2EESMER AT -

4.5 FEFRV/MRER

* B-AELAEZEMELEN - AUNNENER - MIRTNELAIZFEN - FEALFEERD 'K
AR BRCER  MPIRBIRERRNET T8 - ERENEGNBENER - o - RETEWEE
E 3 !
BUKEBNEN S ELRABEDIEESICAEBEANRSE -
AEEAZEEFREISEERBRER - 5—HH RBFUFEBEENREHARESR -
—EARBNXHEREERRARTNERHEE -
HEFEE D BOM RES - HEBABEEEN -

X3

¢

X3

¢

3

8

X3

%

4.6 EroAEH
FTC A5 LB TR SBLANBEFTR - BB MM FTELRS - LUy BIERERN I EEC AR
BEEEH -
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5.0 =3 A

5.1 #i&m

FTC ez A2 = InRIZRVEH - FHEZ0 FTC (B MAETMAE - MEFEILEPERFENET - ILEERH
ARET RARESARRENRG - FERMBETHE AR - BRMRAMERARLERE -

5.2 BBARIZEFZ4 - 2015-2016 BEFFZ#

S FTC R A B FEHAEHEH R (Snapdragon) B2 23/ Android £ & - BO#GEAMIE Android =22k
EEHIHERA - It Android SFE U T AT 6 AR LEGO NXT #5288 - Samantha 5 ith 155 % 41 (Field
Control System) - Hth—& Android &R IERHR AIERIsS B EEREHS A L - 5—5 Android & EEE
REEFRIRIEIL(driver station) -

PR 25 A/ Android 2 1&:

ZTE Speed

Motorola Moto G (2" Generation)

Samsung Galaxy Note 4

Samsung Galaxy S5
Hith Android RESCEFER - (BERUIRIEEFEEMAFEAZ Android £E)
BZE - EH Android Technology F1i@E - BRI T &4

http://www.usfirst.org/Roboticsprograms/ftc/technology

5.2.1 Android Technology F#%

Core Device Interface Module- —{E ol {2 1423 A = HlI23 80 A /8 1 E4EIR00 USB £ 8 - b2 O0RETEEAR
oltRfit 8 @B I/0 5EAEIE - 8 (AfEtbEm AZEARIR - 2 [EHELCE K345 IR - 2 8 PWM &L E45IRH] 6 SR
(100kHz) I°C #4518 -

Core Legacy Module — Itz2 & E& Android #as AfEHIZRH0 LEGO NXT S M (MATRIX BEEHIER -
TETRIX FEEEHI2R - RUERR) 2B HEE -

Core Motor Controller — B]f&FB USB 2 DC fEiEiZEHIz - AmiEHEEEHIEE -
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http://www.usfirst.org/roboticsprograms/ftc/technology

Core Power Distribution Module — ItE F %18 Android #% 28 A el 885845 = — @5k — @ L/ USB #8248 -
40 Core Legacy Module ~ Core Motor Controller ~ Core Servo Controller, 1 Core Device Interface
Module - Core Power Distribution Module #& A% 12V TETRIX &t - 12V MATRIX &t} 9.6V MATRIX2
B EE = A USB Hub - DC motor controller 1 Servo controller FiE o] £ 2 B F&&4 -

Core Servo Controller — £ USB Z servo controller - B7NMEZEHIEE -

RVEIL (Driver Station) — BX S 1212423 A 122423 (Robot Controller)fy ot - #3881 Android RRFEBEEAEHIIE 2
s B - USB £ MifE Logitech F310 #&12 -

Java - AR ZRERELNES

Legacy TETRIX DC Motor/Servo Controller — £—3xE2 NXT/Samantha £l 4t #&# 2 TETRIX DC Motor
/Servo Controller - IE¥ETIz3 0] B33 %24t 2 Core Legacy Module 45 -

Legacy MATRIX DC Motor/Servo Controller — £—3E2 NXT/Samantha &l % #4518 2 MATRIX DC Motor
/Servo Controller - IE¥ETI3 0] B33 %24t 2 Core Legacy Module 45 -

Legacy Sensors - Legacy Sensors - €& LEGO # HiTechnic OJE2 NXT & Z EfE=s

Mini USB to OTG (On-The-Go) Micro Cable — Robot Controller £2 Core Power Distribution Module &%~

Modern Robotics Sensors — Modern Robotics 525t 2 B fEzs - ol &2 Core Device Interface Module &4 -
OTG #31%88 — 15 USB E£47 23 EAE/EUL Micro USB OTG E I IBE AL V#1308 -

%28 AZHl 28 (Robot Controller) — #23 A Eol#RiERET! - BEVRKEERFZUGRIERIE <R Android & - #&
ANEZEHRE AR FEEKBANEZE -

USB Mini Type B &4z — %3 Core Legacy, Core DC Motor Controller, Core Servo Controller #1 Core

Device Interface % Core Power Distribution Module. 8F 124t 5V EARE NMEBEENERIZEA -

5.3 BHEAME

FREZINA FTC LEENSBEEZHANEAZBRERMNEN - MEEAEBCBRBEAIRNESRA - s Ad
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FRERR VRAIE—EATFHNZENHRFRE

5.3.1 #EFAEHHAY

\

FIRST S BITE R B L EMBRABEAN T ENRERET - HARBRARENKBARTEH - BEROEZEE
FEUOERBCHAANTENRE - —ERERA: IRERMAFTENFERREERIARE - RIBETREEL
BP AR ERAEHRHAFTR) -

<RGO1>EB—aHBAELBIAVABRAETEHMENES - EREFERMAABESI FTC WS ASTERE
KON EBTHMERRE - WRKREESNE MR IS KEEEREE -

a. FMEMRBRAGBENAELBIABRES -

b. MREBBEEERHBIABRENE  BORELSILENENES

c. BANBBEABCUREBRKRENEEHRRA - BRAERBRBENESAIA I LBGEE - BEENEEN
KOG EREBREEE -

d. BOFMOME 1 BRI 2 AERABEE - TRUMRBEREN0ENER

<RGO2>LUNBEEMRERTHAZILER -
a. AUBEEEELESHNKERTHEE -

b. BugEZEEME KR ANEHBABNRERTENY -

c. ZEAEYE (HIM : KIRFE - NZWEN ) WRERTEN -
d SEMADBUERRIVKERTHEN -

e. BEINEZARBNEERZTAN -

f. SEFVUEENMR(ETREEZR)

9. 2ARENARBME

h. MRz olEESEMEEIEERN RL(40:ball-bearings FMBES)

<RGO3>HEEREBHAAED MR ALBRI B[R 18520 (45.72 2% ) B - 18 =¥ (45.72 25 ) & -
18RI (4572”7 ) & - MR AEERR S ELBETHAREERSAZETERE - BREEAIRSIALEA
DL SRBEc=EAEERNA - RFATEESAMAISIEENEE - LEBERIBE - BB ATMUEREECURYT -

EEERANNBRBIALTEBTIE - FIH :

a. E’f%%%%)\?ﬁ%%ﬁ’ﬁﬁ%? R ARMBERE o RS DR TRIRGIRMG (W RE - BK
CBFE) B REROSIEEPRIFERERSBAL -
b. "HBAYGBIE, ENERBAEZERRAR - —TEELaBARYGENF  HEEEFILE
THEERSBE (%) UE  EBUERNZE-—NWREIRFENERSEER (8 ) #2EENUE
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(ABE) - EBIAYVBIEESE (8 ) 95E

WARNING! - Robot moves

WRETEREMBUTES
during Initialization Routine

<RGO4> AN EBRERHRBURLE/EME

=3

BAMTAT ARG ERRAR - IR LA N EIRAIENLAR - WRAE RV AEEEIRFAERAMNE -

BETFAEBRFOURLCRZE - ERBANEEEIRH
MAIN ROBOT
POWER

<RGO5> &t AFEE MR EKRA L -

<RGO6> 2z A#ZEflzz" /A" MEEILFAECRBESREERM
a. MWW A\iEhlaRR

— e

TRNE 7

TE 22 I PR it o BRI5 3ih oy HL fth A2 A\ 1268 -
EERE: HAANEHREARNEFREERRFILEN - R 2R
IRUN ¢ 223 AIRT SR -

ERE ARBUBEEISAEMEIENL
<RGO7 > 1FIE A AEHELL N PR
a. BfFlLEEES:

i)

—{[& Android £ (F-#5( pad)
i)  —f% OTG 4%
ii)

A %—(fl fiEEE JTHY USB FE4R 88
iv)

i % W il THE(EAR)
b. UL T-HEA

— Mo e

ANGEEES

WADREF £ TAE AR o] & H ATl S T
c. BULHBTTIEN B CFTiR Z 171 USB fE4Res

d. #R(EREZ FAHERCE R H BEEF DO RERREA -

Rl =R ARY

EEIRE R RN AN RORREBRIBEINEN - BT ER

o R T e EIZR RO -

<RGO8> AN EOE—ERE - THAZRE FTC HBA
B

N
AEER

B - ABSERHD
(0.635cm ) 9ME x 0.20"

8
B EENERTEHSEANIEIE - BOWAETERGIEED
(10.16cm) = x6.0"

[SE===1N
™ 2L/

=EAZER
(0.5cm ) AR x 8.250"
Rev1-Jan7, 2016

ZE AL
IBXE

sl PUIEIE BB LEEDEE - AR

EEAL
BR - IRERE 025"

(20.955cm ) REYAKIRE - LEA 4.0

(1524cm ) BR=RATIEHE - ELURETERA L ENALMEE - RIRHN
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BHLZREERARES -

<RGO9> ez AMAMEL BT MRS (8= - #ld0 "1234, ) -

a. iVE  BHKEEABLAEDDERMERMELHSRA -

b. Bh#mEFLAEDUEKBANRAETE (MR 180F ) -

c BEHFVWREDIENS ZFEREELV0S5" (127 27) BERNESYLENERERIF -
d. BhmEROREELSERBILLESR -

e. BEMREARLERAMERBREEK  RECAVMRASREERBANINBERMEE - EBREFRIMR
B

. BRI/ -
ii. ENEZEER LERBA ERIESEESAIHEF
<RG10> FTC =R A ERZE ] ( EIEE—RuRAFEER ) RERBLUFRIR

a. &EFOJZEM -

b. KRS ASLMIBENEEE ZEEE -
c. ERES[ASHNEEMHBEENER - BOUSEHAMRERSE A SHE AR LB LEEH MK

B LRGREANEER  LEEZND - IREEEASNRTEEYSERERNE - BBAS
TR EERES -

<RGLI>BHABHNEHEHNRETEXBBERBHEERS 5 2R (15 AR ) UEFBORE ; &F
HWEADHERL  BSHOEMHAEEREBS 10 35R (33K ) WFHEERE -
5.3.2 Hzd A B EM AR E
<RMO1>ZMA U FERAMIRAEmRAFSLUTRE
a. HAREDSERMKR  BSNXEREENENEE (AW : McMaster-Carr ~ Home
Depot - Grainger ~ AndyMark...% - 8EREF o[£ AR FEIN L Taiwan FEES )
ol fERRR - ol
o A
o IEERRRAVHIAL Y
o TF BE AMNBEBZE

)

W

® TuiH
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b. ¥XEHSEZNREG - SR IEBEBEESHIMLIAE (AW : McMaster-Carr ~ Home
Depot - Grainger ~ AndyMark...5& - &&REF o[ EREEFEM L Taiwan FEES )

ol fE AR AR - 4l

EZRITRIE-9i2
SR
3D FUENZE

BAREE

c. COTSGRABEmMMNEANEARREE—HNERHE - TREFELERMENRELECEKE
RERLLE - IWARVAGT - RIEBH - BWMBESHROTH - MBRIEFAKRFAIAE T - B
WAAR RN —HENEBE -

—EEHERIR B m
°
°
°
°
°

- Bl

A 4
SRR

BRI/ )\ E iR

BBh

o

I

i
i
R
op
fnnY
ey
BBf
+e
EzD
AT\
/.

N
SN
7

al
i
Bf
=

58

BE

d. Bt NEkla oI sEREREE B Hih - 21 AM-2256 -
e. PFA TETRIX - MATRIX -~ [RARIFIIR A qo ol (UE k(M08 4, ~ YIEI - %) - BATEREMR

a1l -

<RO5>JF#% - EIRMPR2HEKFANWEZE S -
<RO6> /eEFE R MELRR COTS BB - (BUCEBH AR TRIEE S - LEBEEGHMEMKERA

Povasy

% o

<RO7> s fE B hERETH 3D SUEIRZH -
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533 BAEBEFULEFTSLUTES :
<REO1>

a. WEEBAME Android 5 (F#3k pad):
i)  —1& Android 2 EE&Hes A\ 1ZHI28
i)  —{& Android E&{F AR IFILRZEHIZR
iii) ZPREF ZTE Speed 1 Motorola Moto G 2 f{( ZEIHERZE)
b. #as AEHIZEA USB /rE R 0J&2 Core Power Distribution Module 345 -

c. IR{FIEA Android Z£E /9 USB AT E R TlfEA Mini USB # OTG REATIEE IR USB 428 - B
B Logitech F310 #123&E4 - (WRRA—EREIAE USB &£4788)

d. ARFFERBE—E E Core Power Distribution Module -
e. AnFHEREBBEMER E Device Interface Modules
f.  AnFERBBMIER L Core Legacy Modules
g. TSI E MRS E TR 00 LT M (&1 2 — 23 BR:
i) Modern Robotics ] Legacy HiTechnic 5335 AR 55 1Z 1501 2815 F PR I AR
i) Legacy Matrix f5iE A E)R FHEEH28: A8 2 (855 E 2SI 28 A0 w8 (5 R S 2 Hl2s -
<RE02> X5+ O] pYEE Far B T M HBUEL - BRI EAR MU MO ELZNITR
SFFRRIER - Al
MBI ELR
ii.  EIREIBNNEAR Ca9EEEE
iii.  REMoEIEaEA. 5
iv.  EIRERAE
ArFFRIERL - Bl
BIRGEEHISRA H 15
i. EESENEEIH
ii.  RREHRERANRBARNESNER
iv.  RRBAREES
<REO3> &=z AEJIPRHILNT:
a. BIFIGEARKER ATEHIZE 2 Android RE S EREEAASAENEM - Aol FERIMNES)
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b. #AEEER—EFFONENAE
PRAUZNT:
Modern Robotics #1 Legacy HiTechnic f53EFNEI AR B iE 688
o MM TETRIX(W39057)5K MATRIX(14-0014)12VDC
o HSA—RESEEA—AEEME
o  EMAAEREMEL Core Power Distribution Module
Legacy MATRIX f5EME AR HEEH 2=
o Eh#A% Legacy MATRIX(14-0014) 9.6VDC
o HBAESEGER AT ME
o  EMAEREMEL Core Power Distribution Module

o EMHSRZOIAEMIE Matrix HEMEAKFE

c. AnFFERIMNENEIRHERE S -
<REO4> 23 A FiZEE R IR FEARFINT:
ez AT ALK 8 18 DC FiEN 12 BRERSE - HUHEZARSEESOEA - FERFWT
Modern Robotics # Legacy HiTechnic FZEMNfEIAR S EZH 28
) EFRIEEES TETRIX/AndyMark/MATRIX 12VDC
i)  AM-2964,AM-3103,AM-3104
i) MATRIX 14-0014
Legacy MATRIX FSZEMEIAR HEZEHe8
i) 12VDC&ith#H - MATRIX 14-0014
i) 9.6 VDC &4l - MATRIX 50-0001, 50-0012
Modern Robotics #1 Legacy HiTechnic Bi@ =3
i) VEXEDR393
<REO5>tz3 A FZARPRHILN T
a. JoFTER USB BERRERE
b. FFEREIAER
c. RBE ARSBE HFISHAKESRNEMECHEL - BREIWT:
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) EM&ZS 16 AWG DL E
i) FSIESS 22AWG L E
i) EREE PWM &% 20AWG Bt 22AWG
<RE06>E itV E FZHREI M T:
a. fBIR(B2 LEDs)/eEr
b. R IEZR
i)  {EfIo]E Core Device Interface Module 45 7 B fE2S
iy {Efolfd Core Legacy Module B iEH: 7 U FESS
iii)  70EFfEA HiTechnic Touch Sensor Multiplexor(NTX1060)
iv)  HiTechnic Sensor Multiplexor(NSX2020)- ol & F

c. GoPro sl AINER =B &R - BUNAFCBBLEBZISEEERCEARERER - B
BARAMRAR ZINBE -

d HitEF=HEAIER -
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5.3.4 SR ABEERE
<RSO01>#&s AR ET R AR BB (2 ) 1@ Logitech #42#%H - XhR BTG PIEANER -

<RS02> & 2 EKME L AR PR N iZHlZ 2 A M PIRNENSERMFIE-RC (F1W . "1234-
RC" ) - BEWEBRIFILARK 2SS EAARTE-DS (A1 : "1234-DS" ) - AN Android RERmMBHK
himik-A=F8-RC - (fl0:" 1234-B-RC" " 1234-C-RC" ) -

<RSO3>FTC LEBRFER 2 HEFRENZES S JAVA - BURENAFERUT BREEE:
a. Android Studio - SN IRIT -
b. App Inventor - Bl {E#R=ZREX TR -

<RS04 > 128 A5l 28 (F 09 Android hRAN) 7B 4.2(Jelly Bean)sk 4.4(Kit Kat)

<RSO5>#E B X REMBAIMAEXHEHELRE BN EEEFRE - R ANESIELE  E—rN5I52
EEARBENERNE - BRIV  FHATBENEFEKSEA - EEERRIEEZT TR -

<RS06>#ZAEER - BEVW AR RE T HEAMBZEERN ZERITNEET)HE -
<RS07 >tz A ZEHI g8 M ABIEEM Robot Controller app -

<RS08> 128 A IEH S MR IJMARMIET, - HESFRISEAR -
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6.0 KBAEE

6.1
EEEEREE 2015-2016 F FTC BRI BAEE - ARMILEEER AHEBERE -

[

2

6.2 &R AA

M FTCLEEMNHR AN BLERFRERSHIENES  THEAGRER - GEEEERRESRATEFENE
BARTE - YEREXMIRE/MREEFET - MEEPRBIELXM FTC "Robot Inspection Checklist” ( #23 AZE
BEEE)  SERMOVNEHEESANETERES  TERIBERCEFNERANNEEESR -

6.3 R
A - FTC 2BBMMRET RARNEZNEEE - AREFEGEPATHENEE - RSESARILHASZAE
B RIMEHHEE -

B AREAITRER - tBEERBNLEEZETLERGEMA —EEHNRENESNRMABTHBAREL - £
B ANEFBLFILEE -

WRANESH - —ERERIIHEE - HRERS 18 =0T (45.72 A7 ) X18 3=IY (45.72 A% ) X18 =Y
(45.72 2% ) - UABHNEDP—MERS 18 = (45.72 A% ) X18 =M (45.72 A% ) MWRMKIUETE -

6.4 EEMRE

<I1> FTC Z2EBRMSMRBBERIMN ALK IERARE - £ FICEERBERE - MEAJBEIUEBRBEERT
EITREE -

<2>ZEBRMAIBRBAVREBRBEINEE - THESMNERE - ASEEARS AR RAEERE - ETUR
ENEBABIEERKBARESEER -

<B>HEBEREBELDAED  BSALHBRNERART S 18 =0T (45.72 27 ) B XI8 &N (45.72 70 ) &
X18 32y (45.72 n73 ) & « IEBEFREREERUBEANRTRE - RBBRITE - R ADBEAKN
SHEEERNAER EFNER TREBAEERFE - BB AEEERARLFEBTE - FIA -
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7.0 FEEEARRITE
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7.2FTC RIEE1E

REREFIERON AT - WRHEBZM FTCEENRAHENFERE - BhREES NN =EEE
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7.3 FTC 218

7.3.1FTC EI= R3¢ Inspire Award
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7.3.2 2= E @ ElI# 2= Rockwell Collins Innovate Award
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7.3.4 Connect Award
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7.3.6 Think Award
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oD R MEINERHORAGERET/IEA - BOAREE
mERERVWABERENRBIRFRELRELERA - MAZE—EIFENETA -
ARBOLAFARBILRAPER LECEANSE - MESTENRAMERIURE -

X3

%

X3

%

X3

S

X3

S
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7.3.8 Promote Award ( Optional )
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7.3.10 Judges’ Award
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8.4 2w tHEARE

HE#EA FTC BB BRI ENRBRER - (RNASTEEMILRAARAIRSE - FTC LEE Q&A I E #iit
ftcforum.usfirst.org £#1E& - 3i2%! forums.usfirst.org - £'FIRST Programs'tZ#& T #'FIRST Tech
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