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1.0 Introduction /8

What is FIRST® Tech Challenge? f+4&FTC?

FIRST® Tech Challenge —— FIRSTRHEZBEfLFE (LA NEIFRFTC) & —DLAEANTORIIE, SIS TE
TR LRSS . fE—F—ErgEEF, Pt 5. MK miR il BA B B ST L AR
=AY . BT L FTCEHMFIRSTIE (LLWFRC) E VI RIFIRSTE M :  www firstinspires.org.

2.0 Gracious Professionalism® & i i & ks w

FIRST FH X N ARIER IR T AT X AT H 1A
Gracious Professionalism® i i 1Y Tl kg & — P il s PoR TAERY 7K, sl e e A, EE A AF

s,

AT 3557 7K B i anfa) g S AR IEEI A . short video.
3.0 The Competition — Definitions and Rules %% - 5& X AIFEN

3.1 Overviewsi J&

SN FTC ¥ IR, HoR, TR (STEM ) HifE, JFH SR TR AGA RS Sulm i, 2
HEEHI D . e —8 N SEIIEEhIeE, B8 ML R IETRACEE R L EE, PFZem i LA S B BAFIH LEs A
REX, ARTTRMTEIGER, XE BB RN EZ— A EBERIIN e

AFEEIIIG XS PRI PR . 2 P BRFAIL B RFHNZ T EF M AR — LM RO B s & {7/ Xk
MAEEZ IR, Bir LA T R 20 BiAh S 2 i B o

3.1.1 Traditional Events 42 F#%&

FTCZ N 35— IRAE A SR B IEZS T, 2 MBS AS S5 Yaige = b3, fEFTCHY L3
Wi B PEFIEE A A Bl es N SXFER B F A . PMREFT—E805 1Y e SR P e A T VTR 28 B A HE
%o [Fl—EEHIEAN T A 82502 S MEFI G Ta . 2 N 3EF I FEFE L HE R HHFIRST 4 # S AEACAE (B KRl b X
NFTCHREAES)RALA, AN S EH, 1FE, 005, HEBE T M R s ksl 4
TEEFAVGE, Plas NPT, FREBEL (RSELTE) DOl 17 A FT A A L ot 1) 4 T oA

3.1.2 Remote Events Z¢ F$¢5

2% PR RGZE FEEEE R IR, R4 & MR R3S BE B BOR T o S H IR T3S
XNFIEHACENENG, TS (£3) Ftmags A iMEsmSin. 254 F3EFH NI E
WIH—E LT E 7 e S ghc 8, sl HHGE i CRPERE T i M iGE T 4% 2152021
FoH18H I EL A AT . THERET A AU H) « OS54 FIEHR R Sps I )i O okEEscTE 2B

HI LSRR R U M T HES « I PSRRI AR R B2, 2 EFERRILIRRIS 211 TAEHMIL A 2 5ehk, A
& N TEHE MRS .
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AT S T XS S51EmR, RTHEZ094177, 55 «FEF Z& E2E4#49r» Game Manual
Part 1 — Remote Events ([#A&H1%)

3.2 Eligibility to Compete in Official FIRST Tech Challenge Competitions: 2MFTCE Jr L ZEHIF

3.2.1 North America Team Registration JtE[H
BRIUEMEFIR FTC BT ELEE, HIPASHFE FIRST FHTHRZHA R BIFEE .

1. BMAXAFUEI I 44 248 Team Registration System %44
2. BMEZSE AT AR B H o
3. PRI A AT PN S0/ 2045 1) A A A7 3 Youth Protection #

3.2.2 Outside North America Registration 3EJt35EAH
AEIEE R BMIL /it 1l 44 240 Team Registration Systemiii#. #EE7EM 2y, 228282 2% A FIRSTE M
WeBL . Ab32 LA BT ) L AR DX I, T AR S 3R .

3.2.3 Youth Team Member Registration FTCBA A & 3
FPPTCIN BB hitps://www firstinspires.org Fdashboard U1 [ S IE M. - NFTCPA 51 A 52 Kl 2 e
NI 72858 IS RSB R R TIRAD Fo WHTIEM AT RTTTERE T ORI WM 284832 1 4831: https://

www.firstinspires.org/resource-library/youth-registration-system

3.3 Competition Types/.FEX#/
£ FTC BAEEAEZEWA], BIAMIS XAHKCHLR M2 200 UMRBIRI IR . LUT NS bb 22

3.3.1 Scrimmage JEE TR FE

S IEEAEE TR, BMOLTCEEES, — R8I B 7 B IR Ot s, AR AHEA] LAAS A8

e PMILANRELAS S Se i, FIRSTHUA MG 28 It (] Sl i MFTCHR EHZE S . MG A1/ —158 it

%Eﬁ’}]iﬁ, TEMTTT I Y H IR, JFEIE L2538, MOt TR giE . TRV HE
AH o

3.3.2 League Meets Fx3E

BRFE League" LA— M T A1 R 558, AT FE Meet" A H— DS N EE, IR NI AN H A%
H—f. M5 3ANE, HEARE—H N —7138E 2. ARSI E R, E— RIS R ESA
—IFN “HRIET HTHCTENICE 2, I BRI S TR SRR IR, HE T 5.3,

AT T AZ IR 28 S AU R M X 57 o REEA T RE SR MU FTREM 2 0o A LEbRIE LL 28 KR AR TE S H 7T RE
UL RE . RIS AT BFTCH EHZE S, RARIR AT E - A TRBE RS . UAE2RM . BT

3.3.3 Qualifying Tournaments and League Tournaments ¥ 5%/ XIS SEAIBESE
HFTCY M ATEKPELEAIE . 798 250 LSBT 55 4.0 17 R REIA IR o TSR 2 IR H X %
TR RIRTEZ BIA AT o B SR FE A BAREL, B T2 M T RE A 4N Y B SR AL E . A BRI 3 Bk
i, NSIRMEIEBMEE . 6.0 RN T FHE T — A MR SE S 1 bR .

IR ML AT R oA I
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https://www.firstinspires.org/resource-library/ftc/game-and-season-info
https://login2.firstinspires.org/Account/Login
https://www.firstinspires.org/resource-library/youth-protection-policy
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3.3.4 Super Qualifying Tournaments B EHEFE
BEAR AR AE MBI i 2 AR IR 22 UM X 28 4T o FEIXEEHIIX . PMIMNEETEE T, SN TEE 2 E)
EPFIETE, FaaRIE e Ee AP, MBEEAATEA . PRI S FIRST Frifto

3.3.5 Regional Championship Tournaments X35 5 5%

X e HFTCATEAKRE (P KBS VEIKENFTCH B Z ) FAE R, FHEsrhriEiye. #ehy

Ao AR P SRR T B o A 28 X R SR SR AR KIS E S 27 4 8R4 RS 203 X IR e
o XBUEIRTEMTREAL SR A — MR A M ERIJUPERNL E 9312 DA SR SRR
DX IR 2 B M T SR TR AR — R

FRE KT H T R KR S FTCH [ X RS

3.3.6 World Championship FIRSTE 5%

FIRSTERZE (MFRRIRSTTH S ARPRPE) HHFIRSTAEFP LS EE | 4 B INEAS B A A i A 22 R M

R (h EKREE MR ICIEFTCIA R FRCER A AR L 38, EPTAFIRSTHLK i =8 $ . FTCIMAE
E%g/[z?f%%iﬁgéﬁFlRST,‘é\@%%o FIRST/SRPEAL &2k B 2 E M X BB, BB iZ A R I A 3k )
& EACERT S

3.4 Competition Definitions#EZEE X

BB (Alliance) — 3% FTC SEp i MBI 4% [ WS B ) ALk, FERLAE M3ek 8 56 BT 45 3R
e E 20 SZPMES TR LTS ) (R IR SefIRIR a6, BRI A =D PMEdd ik, (B R —Itt
%, IR REA WS T I %

BB (Alliance Captian) — HCE RS s @ IR A AT, FEICEITERE . 1 0T8N U ZE 0] IR e
R BB RO A

BETUEFE ( Alliance Selection) — PMEBMEI— P82, A HEZHT LRI, ARE0E ISP 58 1L
VRFE R T B C ) B AR A

BZvh ( Alliance Station) — (T HIEMZ7 0 X, gkt pk T ) 5 T20(0 ) | HeSEdik T kg
%ﬁb@ﬁﬁﬁjﬂiﬁfﬁj o 1 R Bl 2 B T WAk Y B B ATk o LE SRR RIS TR AT SR A A, 1o B A4
X o

HHE (Competition) — 53— ZIMUTS S —IRIGED), SIS NFTCY A VEIK LRI BE . a3
LS FTCTEFAE N U EE SRR P57

ﬁ%‘fﬁéﬁf (Competition Areg) — TRFTA LETRMR I, IR BRRIuG . 17040 K HAl B T AHOC RO A B
o

R (Drive Teamy) - & ok B HHRIBMIRY3 M AN : AE28IET, 185

XA (Elimination Matches) — JUEUIERRMIN LSS, IHHERKYLER 2 )G, 7AWl = BAMEZ R
POREER, EFRAEEE N — 4 L SR L A M RA L e 1 50 iS5 37 L ZE B B 2 20 3 R —8

Al (Penalty) - H#EHE IE LML 095 R RAELTIIT, KM & AR AL B S5 tham R 240
AT Bt 20 RE SOAEARAL S A B R AL T
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Ab S T REELAE AN/ ST 0N B4R A A 1T SO A1 UM A W i A2 H B R BT T2 R EE
PEFME 2 B 1 R B AN ZL JE Lo

HF#H, (Playing Field) — SEFERXIAT—HBGr, 5 12 x 12 JER (2 3.66mE3.66m) 2 XKLL i 371
G E TR TR o7 iy

FEMX (Pit Area) — JLHDGRRITEFE D TFAT DXL, AEHEMH DX BT AT AZELE2E (] BB B R AL As N o ESZIA
MR EI X 2 RARBRE DR 5K 1, — A HAYEL, Et DAY RS 10 R x 1030 R (Z93KT3K)
HIVEH o A RMEEH XY SRR R Z BRT IR RN, IEBCARED TS BT R RS TR

2 (Practice Match)  — fR AL [R5 BILAAGEIE X LE 27 M Y LLTE

F#E#E (Qualification Match) — g & BAMILIRE B UEA I f I B VEIRFE R L3 o KR TR) ELAH 54 LABUASHE
53 RT3 o

HEE /B HEA S (Ranking Points/Total Ranking Points) — BAMILHES G4 —1kHk .

L LR TS MhIZ ETagE, IV IR ARG Ve RS

LTS WTZIMESRTER MM, PMIFTERCE B9 LIE R B 25 0 E 2 e BfES D
%ﬁ?@%ﬂkﬂéﬁiﬁ% FENHIFIA EEEHEA 7 HEAT . TSRS 5.0 T, BE— 25 7 AN e e 5 3
SEBMILATHES o

PI#EA (Robot) — FRZHE ra I ANLE], EHRIETTIETT, HBMIEGHE LS N . Hlgs AL5E 4
FFAET7.0 08 NHE.

fCEEZE (Surrogate Match) — MR BARTE P R PAMBECE AN RERE 4 BeBR, MIATRTRIG S BeL HER Beks 28 ho AR
HEEHY AR N IO LY EEBERBOE TR, T 2R PR A BMILAS B Y HE A 0 MR B AT AR I
B, REEHFEN AN HEAARIAIE T R, RIS SR B Z I HO IESC R s 8. AAPREEth 24tk
FEIE B PR TERESR N

BUfE (Team) — —3ZiEM FTC AR R ABCAR AR 15 Ao B HAgl P o 7-124E 5% ) 1924 firdl
i BA R EFE AR & . BT BMRAER L AGE S AN 248 (Team Registration System) . KT &G54
ZHPTCIERRI M, I WH32E T,

R S (TieBreaker Points/Total TieBreaker Points) — 4BAMILEFES 4> (Total Ranking Points)
FHFINS, e eSS, Dk A WA TBP1 #i1 TBP2:

TBP1: 252k T 3= 1 BAMELAE Tk

\ FEARTSH I H S B4 A TBP . TBPLUR A A BMEBRAFETEZ
SN A BERE SRR B S BUR 20 B S

4

o
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TBP2: 2 5% N3 M MEAE TS SE R RIS 1Y L SR B BE (End Game) BFE(T55HISH
TBP2. TBP2i 5 AR ERACHLLE 2 SN AT A TEAE ZE I e 2B BYRs B 15 0 1 50 o

TP 5 5,05 T RERAATLHE A A BE A A RE

fitraE (Tournament) — FRbR8Eil— 4/ XA RYBMIE ZE T Rl 5e 8 sl B R HEASRARTE (FIRST
ERTE) HIZER, XMTHZIMLINE, Mrsela 2T P iRm0 P8R XIEE, M KPR &
—RHIFTCHE X R RFEER n] AR IR 2% o

3.5 Competition Rules (LZEHR _ \

<CO01> fEFTC HyLLEr, B PA SR PMIASR AR MU FTC FrANRER BRI T AR 2 32 B R Y AR 51T e LG

%%@ﬁ@ﬁ%ﬁﬁﬁ%%ﬁﬁﬁﬁi?%%%w,W%E%%N%Eﬁ%ﬁ@%ﬁAﬁM&Iﬁéﬂﬁi%
N Z; °

<C02> FHNTXS L FELE RAFNE 7 A B = BOEAL o BHIN AR R e 238
a. BHIMIARSWETAT LSRG A
b. KPR IR, FEPE DRI — MR X (Refer question box) , #HEHIHREIR—Ar 7448
PRI XN, G X EFIVERIEL o AT 5E [ AT T RIS A s ] A i H
i, ARSI A, B ORI 3 1 FLFERT 18] A E AR A X HEFEFR H Sl . &
TR J5 WA A SR AL AL LL SRS U E A 5 5 4 PIEE AR [A] XA H 5o
i, AT EE: FONEE— S e RE AR, FrLAUCR MR ST Nt se i 2e, %P\

BRAE T —I LEBITIRET, THe M XN X LSRR il o AR R T ORI A — Ry, )
WIAE LR IRG AT T Y 6 3B T BE AR A X 2 H o

BA G $2 H B[R] 005 | AR E RO, 51 HIFTCE Jiitis FIRST Tech Challenge ForumQ&AN
o HRHEERHIBA SR EASE D) H A 7 3R B S ] o

<CO03> f£ FTC 8 rb Y /21 TR A BB B AL g NS 91708 BZDA (UL T U A
gﬁ%ﬂgxﬁﬂ%ﬁ%%ﬁ&ﬁﬂﬁﬁ%ﬁﬁémmﬁ%ﬁ%ﬁ%émn%ﬂmdFRSH@%ﬁ%ﬁé[
Jif o

BA RS NI A Y RS E s =R LA L, B8 —skm el (&) 20, spBEA RntE, wiMh
CAA IR, JIREE ik M 2 F she L

20t 35 M N EAN: N )

EHCHI AT LAE R A 7R B A O e el R 2D LA R BUF B o SRRl £ AL P Jos K S oty i e 2%
TN BB LT
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TR TR, ERCAS AT R AT, R SR — IR R AE LE IR AR
Je R ES kM

LW T BN ML, RS IRE MR 3E, BRARPALATAnEfIoh. 200G S EUR L%y
FETEDIRE GZIBHIERGIGH, St BT 038 1) o 2R RES FEBMIT R ARSSTETIHE,
WGH T AT S o

IR EI SRR, RS PRI IZAS S LT HIART , MACWIERE A Eaba Ll iRt R Mg 5o 102
XTI, BHIFDIAREISEME, XA B2 A s

PR NS TR IE SR YIRS, TRV IRTENN), sa/ZD R S BN IR, ARE— B A R R
LD, AGZECE R SO MO e ISR F R P I B B, AR R S R 2
HFPEOZIR A TG N0 W BRI L0, Jo R ZL AR 2% L 3%

HAES AN ;550

P AT REIA A AES SN AN 447 0 S EOR R S /Z00, X AN Y AT AR A Z8 S5 1, I P8R i
PR AR TV S B X BN S AT o AICREMB SR S B ERIAT 0, IR 28 f A ARZAFIRST &
PR TIFE RAT4S B/ ZL T AL 20 o IR RO G AL 7, Wl BE R A S5 RN EHCH), oo el 2 i 2
BasE, DA SBACN T —HEETERIT D U WIRSIIEIRTERIME, LB T 5 IR TE 2 (A
BB, FITPESBECR T A —HWIRTE. WBMIAEIRTEHIIR], [RAS 24 193 S M T T2 28 il 21
Ji, RIS 2T 53 T 21 Al R 52 J A EE 2%

<C04> LETRPMIA S BEOR HABBMILILST R HUK , FATHY, AL E A e M THGE O SR EOK .
S AL RGT SRR AT HAR, 028 FIRST (ZAMEASF, RIHGX AN AT R E A
St o b SN AT RESACRI TR IR 2L, B ARAR . Al RN <Co4>.

o Z5( 1 HREIKPEABNFIBRAIEAELLSE, CRAANGURBEAAE L ZEHBUK/ARAT 730 CONIX T T A BIHLAT AR

A2 R SR o
. I;74&;\’%2: IRELAKPEARMFIBEAIEAELEZE , ABCKEZIACEEZE,  TCRAMI S ABNEK LAEC BARTHES 8B
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o | 3: BREIAKEEABNFIBBAIEAEELSE, ABNKG S INCEEZE | CRAMISEIABAIOK , TIABVE ALK, FirLA
CRAFRHE 4% - BB o

%Zﬁg }ﬂz SR AR A BB 5 ELBE B ST A SR, 2SSk B B A A A R — B
1% B
<C05> £ P REAIPMEIAR I AYF 1 BHlar NCZEF IR AL G N) 2 FTC H3E. PURLRI AR 3E
el R B LER A
a. ARVFHIERH—EHla A, BEES _aEBgEididk.
b. ARV PR M2 GHld Ao
c. ARVHEME —ablda AREIFFZ A — Ik,
d. A HAR M AT R R LA AS 2%

T SR A 37 RIS A3t o FLMOEE FOZ U o

<C06> LI REr, HAVFIAL AN A BEA S TEFE XK 2 (TACHL [ Drivers | BEAYERIETF 1 (ZACH
[Coach | BIERIH LR, XLERE A ISACRIAM R FEBRIIR], SURECHL [ Drivers | RYERVETF A REERIEA LA
No BR T RXEERUE HY AR AT AEEE SRR 38N, BAMELH AR i S S BRI PG X

<CO7> 2N PE. WRIEWEIRTE . TORIREINTE R B R PERIRTE R ML, /0T 5 B FEEAZ T 6 1. ML
Z 5Kk (remotely) 85, 43T 6 TR

<CO08> FEH K| E A B M b AL as NI HEAT T I LIRS, 2R 5 0 fh AR I )25 T 2L L T R BA
ffio

<C09> FEATHLIEMT , B FIRLE R MAAF IS S B, B RS AHREHIBME B\ SE B e A4 S A5k
DELe AERELELETE T AT LAE I SERS BT s EEZRAPIRAS, FFAE HETRE R E I MI R AT

<C10> & /& (Time-out)

a. BUEIEH, AAVFMILME .
b. YIRTEH, KA LAZOR RS IRITRE R A A S a] B IR) =28 (3:00) M FR , I FLAMAE
HEBETHIR TP B 2 AT fE o PATLER H B 4 A )R A% U B TS0 TR B RIS 48 T
<C11> HIEFETHIART, BMEAYERA AT ML Er AFRBOA I LS UE XN, HE AN [no show | At
o ML A lar NTCTEHIERS, BAOHIR—SRIEF 2N R E]

<C12> 25 |17 R N iX BB B VY Wi-Fi 802.11 (2.4GHz or 5GHz) FoZkilifle ASFiF(di o Zim
M, & HARTWFR:
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Wi (BTl il oA A Tegsdn4nm)
TR 2% (Ad-hoc)

LR AR SRS R 2%

TESELEDK Il FH 15 2 AL g A\ iR

AEATEAMIL DI A BGE 282 8 HAS T AU L& A EATHT Wi-Fi G815

¥ <C12>F WG LAIAS MO AEAL | FE HIE B et . BTSSRI #E H _Bif, BASIRIBARa 3 2% FH A i
PR . FIRST Al LA T8 e &, FHuE & XhHERL AL i s A 51

FATH A TS TP ML E AR (FTA) FHRICZZ Zoaimii. MY 420 @i i Lol ag o, AR AR
FLATSG IR AT FTA MR AT REE SO By 1R e, -5 ERGHIE DT E rT R SO BT O £k
F¥s2 5 FIRST BRH) TAE N LAAE, WERSHE T <CL2>N, FEBOHHE ML R

<C13> Hlas N5 4517 Android %5 SRl 2 AT Wi-Fi B2 vk, tbsh, AR Android %45 5 H
by g (FHL ~PHOHENUGHEANL) Z AR Wi-Fi s, (Ui T las Adw e ELOUERE I DX .

B <CL3>F WG LURIE MO AELL , I HIF SR, DA TR 1 By, HASIRIMAEATHEM 2 FH &
TR 95F o FIRST A LABHA T8 B 8, P2 A i LA AR S M A0 o

<C14> [\ G A HEZER A RE S M ZORAE A B« WUR BB PRAT UL AN, T Sl 2 B o

<C15> fELb e | FrA RS X s se S8 XA PA B2« SR B2 S R A L sk 22 A AR BR 28 ANSI Z87 .1 AR %
4 IREE Bl A ) B8 Y U ML R %

TERL: FIRST AUEFTA M MAAES — S tUBR P IR 2 A 4aBA B3 I ORI 48 ANSTIATIE A AR 4 4 R B o
PRI R BEIA (BT 7 ) O RS, AR, HAE FIRST FEZR T @AV AT EE A
A R R HR Bl R AR TR Y 2 2 IR B A FL P T

<C16> ML TR AETF . 8 XU R b 77 7 HL

<CAT> Heh DX N HE R DX PN 2 1 28 35 e L ek N 350 Jim IR A

<C18> LR A RVFHIL , i, feRimvk, [EAEH0 A/EERI ATl XX SR, W
AREGE I 1 2 A R

e o T o
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<C19> WA MM XN ZE I IRBAE N o ZRIE SR IRy SR RS0 WA R THE S . IS A .. 55
FENBIFAAT N o X LR SRR ATLIT 2 B B o 153 7 MR ) ) 90 A R O o FEL I B AL

<C20> 7£ LLAE LA 7 CUFRAEE [X, SEFRIXAIARIX. , 25 1 A5 P MR AT 35 00 Jo O 8 25 791 7™ i o
ik WA R, AETHIER N, B AT DX AL A By i % o

<C21> Ht X I K/ 2l 1056 R-x 105 Rx 105K (3.055K x 3.05K x 3.05K) o SiHHIEFU L LRI
R/MEREE, ARSI R R &/ PR 0T BMBAMS R O 12t XU R sOicE A R id o

<C22> {EHLIETIE N AL IR (E T A PRHIL A R Bl 3 o

<C23> PAMHZEIE 67, ROMHEEIE W W BOA R R AL ik i N2k SRS RAT I ™ BB AL, AL
ARSI A B R R

<C24> J . s WAR. BCHAMOARTY R h T HAR B AR s X HEE P B, BRAPRFR AR R0 LT

<C25> N AL/ G LIMIE, FIRST AAVFPMIEC N NAELIEIA ML fh, FIA0 T AL BIEHEE. AE38H
HE2FE, T REANFIEZOER AR NMIER NI

<C26> [MZEFM LA LA @eths, BRI IEAEE RSN Es /M A I AE -

<C27> AL SUA AL A BHAS FEFE I 2 sl S A5 XN 1 B AN AR S e BRI T o BA2 5 S AP 7
Ee WA e EE IR R A IRE Y, IR ST EM, B ERIPOHE L5 .

<C28> PN TR ALIEIS AR (Hein, SR, IRISHACH, ARED, Fii
i )
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4.0 Competition Day Outline tLZ HHER

FTCLLZE H SAE—RNITIRZ T8, WIEEENEDN (IR THEEE, B8, DEIRIE, FIRSTAERTE)

INEFEIR

Hlar NAE R SR
PP o

BAEF2

LR N

BEHETE o

IR e o
IAAN A P e

CoNoO~wWN =

WER A S NEKTE (League) FHEEFEFNFE (Meet) HIPNH TSN T 515

UNHEFEIR

Plas NBECE B
BAEF2 0

BEHETE o

N~

4.1 Competition ScheduleftFEFEFE o
§§%I§§§§$éﬂéé?%ﬁw FEZEL H o ETAZEMIREIFF S RIra A s, JERdZ R HE
I TETERE o

4.2 Team Check-InBA £

4.2.1 Consent and Release Forms #1{& A& KA TRAHE

H—r2h FTC M AN A —h A KA ERIE AL Z R HEFRET (Consent and Release) o %A A
ERNEAEAE2IN S FIE R B BAERIRSTH M B H AT . FREGPACEEA AT E & EBAMILAL 5
EF R4 FIRST website 56 AL 2R ANE R =B HIZE

4.2.2 Team Roster MR A3

i NI AU AR AL 0238 (Team roster) ZNFEFINIZ, B F M IZTEKIZ NS FEPN G111 44 B LA S ik £
BA A BRI RSB BRI E S BRI A AIE SRR G E L K G A 7485w . DU
G R LUE I W B S I EFIRSTE W _E &S JE 24T EL o AR FTCIESE AR AR A — 1 LR 52 3

4.2.3 Team Check-In Packets SAMESEEIL o
L HIRE = ), PR e M-S ) LA B BRI T2 AERBIRS, # o 22— RORAR,
— SR HE R S A XA, DO HADS B AR A E B HG %k &
PIPAGORL, DARIOR ORI S SE R Ry . BMIFT LISZ 2R E TN RIS (R, fiiX, 2k, &
FEGIIX, IR, DAAGEZE N X
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4.3 Robot and Field Inspectionfl#SA R 54t 2

FTC LBEFFIaHT, Hlgs NSl SR ARG 2 . IX LR M AR T A 1Y) FTC MLas NERT & LSRN 12 4%

@o sk AR B, BFTCEHIT Was &k & Mg ddk) « [Was fed k) T LALEP R TS:
T,

4.4 Judges’ InterviewsFZE i

EFTC Wi, R REE o =1 B 1) FRE; 2) WHEEITET IR, 3) TREEMERTHY.
I 10 2 15 0401 2 50 3 (TR [ RILEM(SARESLINGE) ) Bl fERBITIRE, P24 5
SHPREIIN R TR . fif)E, TERESEN M, PMIdLa A, DRSNS S T3 A

HHE RIS TERMETIT AR T, XA A S 5. YOAAUALIES N, Wil E 2 5t 6
SAEMEIORAR B . IR AE RN T L (], R RA T . Ty, 2N AWAIBA AL
%&%ﬁm%ﬁk; FNE N —RES. fERH I, ATV ORNEEPIAL) SImss R, A
AMizH,

BMEAS e 8 H REAS IR K ARBME A Blas A ARG, PARARIR R LMK IR [ 262 i 22 1.

4.5 Drivers’ Meeting#Z{EF £
BE TS UUS R TS IATT I T, JFLEIRVE TN & o AEIX BRI, AN I AR BAATL Y FARE S
FEAIZHE R, BIANHERATT A, FFMERE b2 h A & MR E S5 45 %o

4.6 Practice TimeZs-JHT/E] ‘
FegE R, FERAZ KR TRELE A S ML 2RI [A]— 2, (IR AT RERAR K (e85 MG T
MRAHER RIFR, PAMIAT AR SERH BN H CRIZR > A

4.7 Opening Ceremony /&=

AU LEE SR B fE TR, SERAIT 2 RS AN IO T, 4 2T )
BRRRE, S AT R M. PR (B DAEIE DILE) A AR, 2RIt raE. i
THAHEEREER PRI LIA LIS A 10, GRS S ZORIRAET R 2 URTSEHEA . SRR SAEI T IR Z At
2 REMILF . MR RETERT 2 I 3¢

4.8 Qualification MatchesZ#E &

S Y ek FEHERE L BRI ARG o (ELETENR , TFARTFIARTIE A VR HERERE . AR AT R
TEHAREAUT, FUBBEESG (skis) 4. Yol Tois (e IT SR (R IR 5 LT .
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HEBUE HL N EE S S E—BIORAERFBAR IR M FERE el e BAELAMIURE H AR S R 2l LT IR =R
o DMLTERIEAMA T ARMEIESE, PR RJG R EXSIHE, LURRIE Y H RS SE i n— A L 32
—.

4.9 Alliance Selection BEEIUEEE

EIRTEM PR BB TSI IS WRA 21 B (&) LALEZSE MIEIRFEEE B i 3 BAALAL (BREABA
1, BEABCE B, BEABCGEBIL) o MRS ZEBMIN 20 BRELLAT, I4F 2B Hy 2 B4, (A RA
£, BHIEMMEL) o EVEIRTERRILSH 4 MR AE

BRI RE ST J LR ke, it —2k , 2 E R EE A BA KA Al i s B AT il A P PR R e o X Sl
S SRR e e il E I . e AR R R

o HFPLE A MO XSGR LR, FEHRE BT IR A% B MR BITEFE X

o PAMILA] ARG AT A DI BOR el ri s S b U8 v A LA A AT 7008, AR Bl A T Pk
o AHBMRLAGEAE, AnRAR T g S BAAGAE, AT BT IE, AR -

o TEIRTEH BRI ELAG B TEHE A AT Y B BT AR GO BR B A8k HA AT A S5 2L )ik

o HRSTIMBEAAIAMERTIC B HARIEE S OSSRt iEiE R M. SIMOFREEIER, St il
CRAR BT BT, MEMAIEZE Ti0E, R A REROAREC B0, (R n LAE RN
R BB Y et H © A BB BATL. S2i TR 438035 s, BC B BAC b 23 1) oA AL AR H 3837

o IREDEFORARFSEEN S AR DA R R P AR S ig 2 1 — ST B AN Lk

o WERZZEPMIHIT 200, WU FIRE T 5l T LI BRI B 5 et (BCRLELAYSE = BN, RIVRIZERA
) o B4R iR BRI AR R 7 IAHES, FFEAAREE A (0815 R 7k,
Hx5H 7, R3S T, BaaTiT) o fEHEZEJR R4 557 R SR 4l I AR, B
RIGFEEE R . Alode ERYMETCIEZ G IRTE

FeIRE NG, S04SR RN R 12 548 B

4.10 Elimination Matches %X E
VIR SRR AR B A 1B T B AR S Y B2 M 38 . e S AR AR T 3t T 15875t | 45
7, 25 F 0 E35 T SR TR B BT

o F1FE (Semi-Finals)
o 1 FPTR L 45F T 1SR T AL IR, 45 Fh T oI AR .
o 2FMTFX L 35FT. 25 Fh oMLY, 3SR T oA .
e 3% (Finals)
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o AEVGXT4S M R YT L ik o
o AE2TXT3 S M BRIE A kN B

In the Elimination Matches, Teams do not get Ranking Points; they get a win, loss, or tie. Within each bracket
(semi-finals or finals) of the elimination, Matches are played to decide which Alliance advances. The advancing
Alliance is the first Team to win two Matches. Any tied Matches are replayed until one Alliance has two wins
and advances. An example Competition bracket appears here:

FIRST
el RE

- RTEL R

TEMRIRFERA ], BRI AW S R 2%, W RECHA =S Mh, ABASH—i A H B RS i es —
TesE, WA MRABKMEEISES P, BRENESE AN DEEA S . BKENRAFRES IS %,
ﬁigﬁﬁgﬁﬁﬁﬁﬁ%%%mﬁkxéﬁﬁﬂ%ﬁ@gﬁoﬁ%ﬁﬁ%ﬁ%ﬁ,ﬂﬁﬁﬁ%ﬁﬂ%k%%
FE’ 1515 o

R SCMBAE VIR PR BEA% , WZIRRLRBAIBER 5Es , HIEIC N IMOTT « FEEIRIRTEIHIAZ AT,
I B BAA A U EE SRS 2 20~ e R R 7 S AT B 1 LB

I AT KT HEBE B e 7 [ (RO ARA TS b for T 5 98 DI R R8O R BE T (R BB A FUAT— 24 G v LAt
NIAPEX s RN I LR n REW SO R AR, FrEATCIERMILE 2N T H3E , DI AERK B A T Y
NI IR BT BE N E DOM HE SRS H Sl o TV SRR — S IR FE Y (LA A HU IR A R B9 5 70
P [A)E XA THR 7] o

4.11 Awards and Closing Ceremony 272 AT H =

LERR N A, BMEAESS A B350 MOt b4y, st E il e PR O AT ] AEeL b, MRy
AT 32 B RE 1A AT, & A5 2 I 2 HERA S 8] i ZE DAL

(RENE A TR FIR ST Jily P AR B T P AR R . TCVE RN R 5P B RO T 85, s IMITEEAE A )
SRR TAIDANAR S i = 2ENUEiER S Pk 2

4.12 Team Spirit & Styling HIBAFSHRIXKE
BAATLARE I TR AH B S S BR AP B X fi o A — D AT AR 53 B0 50 S R 4 AL A & PAATL IS Y A2 T il A AR He i
BLOMEF T MMBA, FIRSE A

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



TEYEBMAARE A GRS, T80T AR &4 FAHIE N A 3-8, BRI 8RR SR . A ¢ FIRST #
FTC brG I 444 . https://www firstinspires.org/brand

4.13 Banners and Flags Z&IH
BB R R AL AT L E IR AT AR R E X IR DUBG At AT A e B o FRATTSEh BAL A BAAHL R IR Bl 4 Bh A IR |
(35 ESF LA RLE:

o HAIEM SN SO RS IR .

o RBAEELMBDCEEREI, AFTHEERM X 1S Eo

o PMEATLMEF IR BITETEIX, (EA AT LURH IR AR So 3R XS o 3X et T e K25 clopq B i 2 B
EE LA

4.14 Spectators and Etiquette WAL

R B eS8 RO PMEL, TEARYT 2 (R4 E T 1 (AL 3E g b o WAL I RIS ANRERE A SE 2673,
AT R TEIE G M Ah . A LGS RES R AL IR ACGmA TR, LEA — M PAGEN THRRIX ) o FUR B4
AT IR PN AT PAE AR DX 1 H A ARAER AMTLAE LE 38 I o P43 A X 3 B NIRRT W
RGBT o B GE SR AT RE- S B OC AR B FE FE T4

4.15 Scouting Sl £

ERIETET , A IR T REHRIL VRN B A TR . FEvaIRFed, HeAnimm i I AT LAPkik H O i Bk
EQ%OE%%%,%ﬁ%*ﬁ%ﬂ%ﬁ%%MﬁoE%%%@@%%%ﬁ@Mﬁ%%ﬁﬂ%@%*ﬁﬁﬂ%
PUFE B HFRC BA365PA , Miracle Workerz PAFZ I :

AR F AR R T 2 A BB A (E B0 L P 55 ORI A I 7 i WA AR AT
%ME%?EN%&M¢%@E%%@@0K%%%@ﬁﬁﬁ%%,%ﬁﬁﬂﬁﬂ%ﬁﬁ%%%ﬁ,ﬁ%%M
A HBEE L.

HENFEEARTRERS

IRE — X B e N SZBA R ] A AS i LA AT 2, 252

g — AELEBE A X AP NAX AP T A2 BT oy SRS 1 3t R 26 2

PERE — LALas NI s R, BT LMME 245 Hlas AR Rk s AT 402
H 3 — las NMAEB S BT it 22 BV 28 e a] DLy

ﬁfﬁ%ﬂ@%Mﬁ%%%&ﬁ%%ﬂ,W%ﬁ%@?%oMﬁ%ﬁ%ﬂ%M%ﬁ%%@ﬁ,ﬁﬁ%ﬂ@ﬁﬁ
AL

MF’RST FOR INSPIRATION & RECOGNITION OF SCIENCE & TECHNOLOGY Revision 1: 7/13/2021


https://www.firstinspires.org/brand

5.0 Calculating Scores and Ranking 54 i+&

5.1 Competition Ranking Calculation HZE#HEAIE
FEFE e BB AT EB % T UHE P i THE:

1. BHEZS (Total RP) ; e &K

2. KU (Total TieBreaker Points1 , TBP1) ; fixi Ei/k
3. MY (Total TieBreaker Points2 , TBP2) ; fixih £/
4. HBENLIMAS

FTATAAS R LURIR B0 A B THE S o UM TRER SRR, BORRA A LA S SRS e 26
S Inre: PR Ty SN IO T

TR R G, USR5 E] RP & TBP.

5.2 Penalties #/$7 B
HE PR i 2 B2 MBS TR FIBRST 20o IR — 7 LS 155 DT 305, 189S BRiis. g
i, RIS 043

5.3 League Tournament Ranking Calculation BEZEHIHEZ i E

League Tournament rankings are based on the top ten (10) Matches from all previous league meets plus the
top five (5) Matches from the league Tournament. The ten (10) league meet Matches are selected using the
sort order from Section 5.1. Teams with fewer than fifteen (15) total Matches after the Qualification Matches
at the league Tournament have been played will only be ranked on the Matches that they have played.
BRTEHE A SRR AT P R 28 T il Gt (1 3 0 _EERFE TSRS SR TP S 1 1. S I R FH 28
51 W . ST DT HIGRIME, FEERTERARIEZ 5, RAE A2 mey 3t k4.
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6.0 Advancement Criteria T briE

6 1 EI| |b|||t for Advancement ER K
IV\I: FAMIER A FAE S I LA S S i M 2R 0y = Fp 3 9t S 2. XX0&E A0 E AL

%Djlz%'%u%E”JMﬁi

I3E - League Tournament

FHEFE - Qualifying Tournament I X 7€
HBZ A% 2 - Super Qualifying Tournament

[X e 5 He 2% - Regional Championship Tournament

BATEE MO BT — O R TEGU FE R AP &

BAATLA Bk AT T2 I B BT =37 A% SR B R TR

ek e/ [X g% RS SR B T — A eV
g DB T B AT A e — B et 3 g, (1

BT, PR B BT
BRI BT BT

HEFTCHAZLYSEMIREE ‘X" REE
FERALUFR, TRShd L 5 XEHE.

P . DRI SRS R AT AT BB 21 D FIRS T/ R
ARBU IR FIRSTAAATE |96, pIRsTRUHEH MR BUARES A3 12
B, FTCTP B AN B ORI et

6.1.1 Inspire Award Eligibility J5 & X% %
TE AR I PE H R 5 AL, TTe X, S ARREFRIGAINTEFENE A% U1, 2, 3HHIgEE

WA R

1. DXIFEFEETE
2. HPTHETE
3. X e

g, SR PMEAE I XY X2 R S E & 32, AR A BB BEAE HoAh X 35 1 X I nl BEFE R 5 o & 3%
TEFIRST R R FE R MBI TAE S 5 A 1 2242000
6.2 Order of Advancement ZZENT/F

RS P2 b BT 51 O AT A P2 5 A A M UE FEC R AT (FEAAE /> F20 5 ALY /N EBE AN (7 AE R B
BRI, BUNEIEPAS UL I 582, B5344) |, ABAFEBAME N RAF G 4 ML E 2.

1. KEFEREE (AIE) — XBEEEINTAIBMEL. A DITR A Y SRR PR e A2 A R X A E L
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o AHIL B Z N — 3 7] K3 ) X 38 HAF S PreHh B AR 468 bR — — RIS 2B S 1E )T
tﬁumﬁ)Mﬁzﬁﬁéﬁéﬁt&%MMﬁ,%%@r SHALA S EE T RN H e WRE1ETA
Z Y MAZTE, HEVETT BIT00E Hh—S N B, IR 47T I R R AT S . AEIURHA
PRALZAFITE ) BEFE, XIUR g8 i AR T8 1 AL

2. JAR¥IGE
3. FEREIK
4. JHAREE 4
5. AR P E kA
6. JHREHE =4
7. TEEEE I A O B
8. H4EdigT
9. WEREINK
10. BRE52215+
11, M4 BA A e BA T
12. QT3S £
13. M ZEHR HBA K G AL
14, it A T B A A8
15. Wih2ss &

16. iH#IGE

17. VIR e T A2 X 24 B XISk 42 B e ARG B A% I A
18. Y — 4

19. YEIRTE ZEHR B PP AR X LY /i DX FEHE 44 f sy HACRTS B 5 1 AR
20. BREEALE — 44

21, YE PR FE5eE ZE IR R FITAE e X B 4 i RO PR HE A4 B s H AR RS LR i AL
22. QTR 4

23, VPR FE M ZEI W A~ X L 224 iy X e HE 24 s g H AR DA A% A
24, R s AR B R AL — 28

25. Ve PR FE0E ZE 15 W I A~ X L 224 iy DX HE 44 de iy ELR DA S oA I AT
26. WA R — 44

27 VE IR ZE IR WA FITAE - X B 4 i DO SR HE 44 B s H AR DA = U0 i AL
28. I 4

29. YRR FE S ZE I W i e DXL 2 iy DX HE &4 o 8 LR FRAS A oA I AT
30. YL =4

31, VIR ZE B A R AR 2 X HL 4 i X SR HE A4 B s AR A B 0 Y A
32 FREEH B =44

33. YR FE L A IR W T - X 24 1 DX SR HE 2 d s ELAR AT A& I AT
34, QTR =4

35. VAR FE ZE 1R BA FITAE - X B 4 i RO FEHE A B H AR A U0 i AL
36. Ak A T B i I 5B = 4

37. VIR FE el ZE I W A 2 X 2 iy DX S HE 4 e 3 L AR A S A% Y AL
38. MR8 =44

39. VPR FE M ZEI WL A1 X L 224 iy X B HE 24 sy LR DA S oA A
40. I RE =4

A1, VEIRFERE R R T~ X 4 i DO PR 44 B sy ARG O ps I AL
42, YIRS ZEBE PR Al e X i XS HE A B 5 AR SRS R RS T A
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43. VIR T G A DXL 2 i DX R 4 i sy ELAIRAS A% R AT
44 FIRTEA AERR e X B 2 A X BFEHE 4 A i ELOR A B e 1 AR
45, VTR FEE G e DXL 2 i DX R 4 i sy ELARAS A% I AT
46. T IRTEA A HR B e X B 2 A X BT EHE 4 f i ELOR A B oA 1 AL
47 . VIR TEE G e DXL 2 i DX R 4 i s ELAORAS A% I BT
48. M IRTEA AR T AE 4 X B 2 A X BRFEHE 4 A i ELOR A B e 1 AR
49. VIR FEE G A DXL 2 i DX R 4 i sy ELAORAS A% I BT
50. Y TRTE 421k B B 7~ DX 214 i DR BRHE 424 sy L ARARAS B A A AL
51. WK TR ZE I BT~ X B 2 T DX 44 A g HARDRATH 2B Y AL
52, Y TR Ak B B~ DX 21 i DR BRI 424 sy AR B A A AT

TRTTIEIEHES, X HILE AP, X EHEA SN0 KBCAIERAIR R AR F R HAES IRBA
i, ELEIPTA I A SRR o
Ve A AR X BRI R IR AT 104 (BB LAFTCHR I 75 42025 )

BT DT 205 BMALAY X BEE , R U P A7 ST B 3RAT- A LA SR 42 B AT ZE K B A AL
N o AT B2 5824 553 &R 0K M DA A B B BAATI < | 3kt

2T DT 205 AR X BE , IR RGeS A e o PR AR S UG L2 B (G BB
AR2SIBME (B3R

MF’RST FOR INSPIRATION & RECOGNITION OF SCIENCE & TECHNOLOGY Revision 1: 7/13/2021



7.0 The Robot Hl# A

7.1 Overview & 445
FTC Hlas R Y E R, 2 FTC MIBMBISCHH AR, DIEAERE TR Ik iR E TS5 I EE T it
BT MAZENLES AR E TN IEETH IR A TALES AT T, BRRARBINLER AR R HLAE o

7.2 Robot Control System Flas A #H# R4

FTCHLgs AZE T Android-F- & ks dil. PP (2) 4> Androidig & kiE6iIHLas Ao —F Android 18 B
RN, FEUPEEAE RS B Android &GRSR — B — X B, 7824354835 (Driver
Station) -

B % B . 2 FIPESE Android Technology 1418 X, 1 2 AN & 45 -
https://www.firstinspires.org/resource-library/ftc/robot-building-resources

7.2.1 Robot Technology Definitions #l8§ AT ARE X
Android %4 (Android Device) — 4T Android R RERFHUNENBIER G . AR R FHAIERIE
KRERGRA, BSEHN <RE07> K <RS03>

#21EV% (Driver Station) — F MR ATE L ZE I TR LE P R BK sl il d L A

P FE#ES (Logic Level Converter) — —FHL 1154, TIiLf A 5V BARMEAIK S Y dmtid s s (L e 5
REV ¥ seELan il A | iz 5Eedn i 3.3V WA IS . HES— I TFHEKE (3.3V £ 5V) fl—4>
B JE W )3 AR s . HWT H RS BV UL AR B 12C 1R IRER R4 2 BV B12C &8s

12C 1A EBE4E (1°C Sensor Adapter Cable) — —/INAREEINEERIZLAS, FIXREVHLEY N\ IB 5 HL P4 i
57719, il:Modern RoboticsH 12C JE S 1T LAFRZY.

PRIRUSBE O FOTGLE (Mini USB to OTG (On-The-Go) Micro Cable) — &4 B WML Es A Ta i 25 F1
REVHLES AP FE/H (REV Expansion Hub) £kt

Op#= (Op Mode) — REEIRMIZEE , £, HIEE AT LABHATOPR R e A T34 B A 55
OTG##:L (OTG Micro Adapter) — EREUSBY B FHL_EHIEIRUSBIIOTGH 44

REVPIa A4/ (REV Control Hub) — —MEM ALl 7ists, o LOEEM 4 1 ERAENL, 6 M
A AL, 8AELNL 11O, 4/ M5t A A4 -7 12C Hil S 2o

REVHI#NBIELE/BK (REV Driver Hub) — —/NA] I FRES 2 5 TFHL, OTGHE L, USBY RISy rf
RIS o B 50002220 A HHLHLh ) filisi 5t o

REVHIZNY /B (REV Expansion Hub) — —PERA R T84, ATLLERAEH 4 N ERBIL, 6 M
MR AL, 81N4LA7 /O, 4/l AFN4 A har 12C HBK E 2R

PRSI  XAE LER FTCHLS A R4 HlsG 2 Y RS ) RRUSBRE N #0TGL, L HFHIAAL,
AR ERE R TREVILg: A6 F RS AE T T RELZEONEM .. PIRES7 =2UER 2 .

REV SPARK 1k HEl# %48 (REV SPARK Mini Motor Controller) - A 4%z 3k B fil IR B d L &5 A PWM
FEHIS, HONEIR SIARAE 12V IR
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REVf7REBYILLEEE (REV Servo Power Module) — %5 =4 fa R lEALEL A B 585 A 6 Ak A%
FEHRFN 6 AL MR I 0 1] AR ey H e hae i . THR BRI SE IR 6V |, (AR FE LA B A B A e BRI
iA 15A BUHIR, B MRS ER (I 90 FLIY T,

PR #2448 (Robot Controller) — AJLUE— I REVHLES AFE KISt A] DUR B RIS A & &
HiRE (RN EFH) |, AR, 1EPLER AT LB el B 1SS RS AR B EF e S
FLES NI g8 548 2 2 L L ES A F2 5.

BULf347EA (Team Scoring Element) - PAMEIRITHIGIE KT, AT LS T il 5 2CAEpL g AR
A S

UVC I #2#761%4 (UVC Compatible Camera) — USBEHMGZE ] MG & & MR G 45,
SO I E5 % 2 ILUSBH 4 25 bR USB Video Class specification.

VEX HBPlE##529 (VEX Motor Controller 29) - B REV A A FEALAL H R HR 2Ok B /) AR LR dil 48 B PwM
BEHIES, XTVEX EDR 393 FUALUES T4 6l 1) FE A4 il 48

7.3 Robot Rules #LAE AN

FrfiZhnd FTC RIS IREMAENZ BRI EE, MHZLE0E B MR A AL A. Hlas A&
HEMERN TAE— ARSI BMEMNIZAER T Z BT BT A HLas A o BAMHEIE AT LAZEFRAT]
[ At Z 2 FRAT T S AR A M 1475 22— —Legal and lllegal Parts List T fift i WA &-F- TG FLE R A HLES A
FAE . HELCHE N ARk T RES A B H A — 02 FTC N o R R ELYE aT A2 LS8 1 19 64%
A Z 2 Legal and lllegal Parts List, and the Official Game Q&A Forum.

7.3.1 General Robot Rules & 128 AHN

FIRST 84 ilifE A 2GR TN TE A A I A1 =it BIRETR KB HLEs NI B d, EMERN %%
HEUTAT A FEX B AR AT — DS FN: WERA PRS2 T4 F SR kit W RIBE
gg%f;@ﬁﬁﬁﬁﬂﬂ (BB o MECLLTRE, WM sy 2" #RARVFEITX
R

EPIRERIR S — e A5 2
CIIRL R 2

Ea i HEIHEET A2

e AR RG] T2

WEAREFA NHIX M, HEFRE S T 240

AE%
, H

<RGO1> FERLFM: - LU T RELRHUE S F A i

a. HlEs ARSI R4 nT RE B L I8 RBER L PGB ., & BERE 1% 7 (0AndyMark ()
am-2256) s HIRIRTE (1]41AndyMarkam-3309).

b. AR RESAN TR FHlar N s R0 b B S AL

c. %ﬁfiﬁﬁﬁﬁ%ﬁ#?%, BIAKERIT R, SRl Sl &Y al R G Hidt (Android B34 Y A L it
SRIP)
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S it AN b B2 288 KR ) N A A

BRI A 2Bl e A B N R LA
AR Ch T RS %4 |

RN UNSR Ry

WREE T AT RESIE L FEAE IR A RHCN: FASTRITRBREIK, iIHEE).
BRI RLEHLES NS 53t 2 4544

oo EARXARACEE (e RRE. SRS ERELEE) |

k. VEZE

. BExRE

@ ™0 o

=

<RG02> B KHIGR T - FERME TR IR TeH , Hlas A A RS 5% 18 i) (45.72cm) % 18 i)
(45.72cm) K. 18 i (45.72cm) o FEFERTE ML THERPIZS ST EME. B LesA
AT RIEIRA St NE R T H N, RN AR RS T HEM e HEEE. I EE, MLEs AR LA R
BATAT R~F o TS A L 350 B a] A T B AR FR A

Bl AL AZIRE B AT S0

a. FEHLERARHAIEET, Hlas AHUBRHIREE . ALA0T R AERR R R BORRAIAAE (BN #La . 18X
fis #7EE) W RE & IR P R FRE A LAY A _Eo

b.%E@ﬁ%ﬁﬁ*,mﬁkmﬁﬁ%ﬁﬁﬁéﬁﬁ%%mﬁﬁﬁﬁ,M%A@%E,%Eﬁﬁﬁﬁﬁmﬁ

MAEPATRE el as AR S SRR P sh TR, WIALes N_EIUATRAIRES . e L g AT HRIROT SR T
W BRSNS TAE N AR GEE], RN RPN 1 5] x 2.63 45 (2.54x6.68/H K, Avery
PREHS 4 5160) |, HFHCEAETHAYRE L ORESEE MR H)

AWARNING

Robot Moves
on Initialization.

<RGO03> Hlas NiZfhlas &4 — Hlds AR LB A UT SR IMLHE E ML AELESE 8 TAE N BLBE T/ KT W2 AL, #5
A RAARTIL BB AT RETC AR 21 7228 TAE N SRR3R Bl

Plas NEERar e s, G S rE el A bLa Al (FRnFoLes) o ERIaem A 2 (8
s AL ARl TP, FZEE) ERNOZAE AR R IR DX B AT L.

TR Plas AEdlg AN TTLIRE, SRR Android &1 N 7 BEGRIZIZEZ 2T, Al
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e NI A REB 4 B B At 25 5 W0 EE RS A A e e
<RG04> PMALRS: - Hlas A hiibrnos B CHIBMESR 5, NECF, #iln 112345

a. PEZ&. AR R RER 2 MME R 5 HE R AL A, 1205 R (3.66K) It BEE 1.
b. BMAgm5 02/ IHLEs AFITBIIEE] (FHBFE180%) .
c. T NMEFWME/2 55 (6.3544)) &, HEEsEEIE I B,

d. BMAG 5 M RELATE L RN E TG HERERUMRIA L) ERECZ AR, WEERBRIRIEIR (fIFRPCHR)
ABCEE, @ER L. 2) BEE, BOGHTHHTE R ECT I AL,

<RG05> BXBAbRTE — las N EALde AR AR M A AR BT SR R AR S, U SR AUAILas A Fr £ 5K
o BREbR SRS M g5 —BhRn AL as AR 0, PEESECTRYBEEY 3 555 (7.62JE0K) o fEHLTE
Wi, RHAIRER B RAR

a. ZIEABIIARR AU SO AIE T, K292.55x 2,555 (6.35/H Kx 6.35/HK) +/- 0.255%~F
(0.64J5K) -

b. WA MIVESL OISR, BEAZ N5 (6.35HK) +/- 02555 (0.64/HK)

c. WMBCHAPRE L AUE TR RRN, A REAE L FEI ] As B o

BAFREERE AR LI 06, A EE 1) EANECTIGAR, WEFESR IR Bt (fIFRPC

M), ARBCPH, eEiRb. 2) Wi, RWOLHT BT gt &

o

WU T fESE PR B TAE N B R L A SRR, a8 ot KA P X EARAE , AT 225 Mol website.
<RG06> AVFEH KB AIHEIR - FTC Hlés ANt (FEEb28—THIGIR L& APED)  HEER B EAUTORIA:

a. SVFIZ .
b. ZWMPLEF N E AR I 7= A 1 B RE /4 RE.
c. FEMRNE NSRS T AR . B LG R s B 19 07 OIS A LA A% b 2805 55 mly S 2
B, A ARREIRES , EER /N R E N R IWIR X e A E i, Hlas AT
REARS BT
<RGO7> PG NZM: - DLas ARG B RER ST, ANTaTE A L. 4 58, AR R
<RGO08> Pt LTS ;ME R — HLEs AT LA S0, BraAESZ LLZEER IR A B A o DAL AL Z5A LAJE A% 1Y) 5
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FESRET A BEAS 23 LA A0 o P S B P ] RE S X A A AN IR A B & e ba e ISR L
NI DR - 1 s A5 0, ML EE TR B Ales Ao SR)G, HLas A AZIIE B 53R (1570 A AN REAE
RS 16 RN (4.88 >K) MR EEGHER 5 IR (1.62 K) HIEE.

7.3.2 Robot Mechanical Parts and Materials Rules 1135 AR KA1 B0

<RMO01>  AFMHEAIAE - BME AT DU IE R BB W R ARk siohn TAP RIS A (Bilnsk 5
McMaster-Carr, Home Depot, Grainger, AndyMark, TETRIX/PITSCO, MATRIX/Modern Robotics, REV
Robotics, 551 b ).

FOVFIY AR i) L4

R

EIAIZ2UN

EIE, B, KM, BIRSE
fk

FRVFHIAN AR 2841

B o LIS TR

5t HH A A

3D FTEIEMF

A, ddE, MR, MLSF

ARSI TR, R, A, SMEHHHE S

<RMO02> IR & - BT AT DA B A B B R AR L (Commercial Off-The-Shelf - COTS) #LkE 4. %)
FTC, A E TR A RS RN, DU &80 3 R 12 4:

o ZMRIERT: BBERA A SECRA L
o U LERhiER:
o HRME (ARARE) WHEA: SUERIRER

FIRSTHI AT G AT B C RIS, A Al W SE R 8O L B T BORSEREE TRk it . nI K
HIRURE RO B (grippers) LB 1 LA H d RN, TCiE DAL ER B4, #ABERITF.

FRVFEH A LR H HEECOTS 2T

LI

L PEHERT

B (JFRE) hieAE
B

Lazy Susanf#% %

o IR

AN SCVRGE B B R

KT B, BlanIpCR &
o AT

COTSJE# 2 A irn), HlnAndyMarkfITileRunner, REV Roboticsf5 7 24E | 8 GobildaZs, R & AE ST
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AR AV B3 T 205 (omni) BT HHE/ZZ e A4S (mechanum) o

;RM03> BEAPEF COTS B - RMERFUEMRET, st kiak COTS &M (gL bEl. F@
Jar ) .

<RMO4> RIF4RTTE - JR4e, HIR, BRRANE B [ [ E AR L LA AN S TT o
<RMO5> JH¥EH] - v HE(FZ2E COTS #iE ), HEE AL Rsaieih. HA M.
<RMO06> HETHFEHHLFEER - YHTTEFCOTSILIRE BA v THlas A

7.3.3 Robot Electrical Parts and Materials Rules 185 A\ B4 AR

B2 T R ZEREE g N o IXEERENHR AL T SR RIS R B R B SR o BAHL AL 20U R L1 FEL B
TR W S EOR RS . FRATSIMEAT ] FTC Hles ABCZt5 T Robot Wiring Guide T & dn{nl {s FH 22
T HE LR A LA Ao

<RE01> ZEHIRITK - MLk A\ £ TR fHLas A E i AL LA P A Fa . FIRST ZOREAEAE
TETRIX (#W39129) , MATRIX (#500030) = REV (REV-31-1387) X =FHEFF K. X 2B A G
KAWL N e 2715

Plas AR I R b et @ AR LETE S LAE N ABETF ] BT R 2 Ak, FEALES AR 32 B B KB 4%
s EARZENGAR, FRAE ROT R 2200k 1 351 x 2.63 Ji5) (2.54/8Kx 6.68JH K, Avery #7455 5160) , A1 &
N, FEMGTEARAOHLES A EE IR PR S . (TR, ANEEEGEA T A B )

- W W ™ Y

. (D POWER
BUTTON

A WA WA WA W

<RE02> HifthRE - Fijl AR LA AERLas A b, FFEINLAZER] (a0 e e, REal, BBics) |, A
B AL NSGE TR . R R R D G R OSEY R (BIINIRZZ Sk RZ205E) .

:ﬁRggﬂ% PLEE A EHH — FLES A S TRIEARE 1 M 12V 1yt plds A B AR i 1 R3S 4% 11
MUEAEH

a. a.TETRIX (W39057, & A5 739023) 12V DC HiitiZH
b. Modern Robotics/MATRIX (14-0014) 12V DC Hi il
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c. REV Robotics (REV-31-1302) 12V DC % Hijthaf]

ER: AR R DA 2 B RS, ERA B
F1) H Y B A S AUAE -

<REO04> fREG22 - /N5 B ATE (H e T BRobl) 28 1 PR 22 B s R R LA DREG 22 AV A0S o IRIG 22V 5B 5
}Efﬁ{@%ﬁﬁ% WMAELE, W LB INGUE (B A PRI 22 A5 B o fRES 22 U — R, ARHER B E
hifREr 2z (Wigar) o

<RE05> M8 NGLHE - HLas A fEH 2 DU R :

a. FTEEMAER REV Hlas AEfili5EL REV Hlas A RISt BRARunT:
i REVALa ANz dils mflae A bt .

i. REVIE1S, REVAIIRMLHEIRFIREV SPARK REVR AL H &5 ALas A 3 s it i al i REVEE
A4 S A X T304 O Ak H

iii. A% REERESIREVLE A RIS REVILG: AT BIGHINGL, 5, midds, RCkn.
iv. JEEREIEZ M <RE13>.
v. BRI I EIE 2 5 <RE14>.,
b. ;@%&ﬁé%‘é%gmidi&% (LHETFH) LA HE AT REVILEE Y RIGH A & e DRt ;
<RE06> Hlas NIl — (LA VE 1 DLas Afzdilas, ArEin— P REVALE A RS,
<RE07> Android ¥4 - SLFF 1Y Android B2# 41 F:
LT (LUNESNEBEFES R GRIIFIER ST, ENXEETHRIEA LS, AR ST
LAY TFHLE A A A R RS A FAL,  Fef/ oK. (HFIRSTRERZEZ & P I E I FIRSTE 1)
a. Motorola Moto G 2" Generation
b. Motorola Moto G 3™ Generation
c. Motorola Moto G4 Play (4™ Generation)/Motorola Moto G4 Play*
d. Motorola Moto G5
e. Motorola Moto G5 Plus
f. Motorola Moto E4 (USA versions only, includes SKUs XT1765, XT1765PP, XT1766, and XT1767)
g. Motorola Moto E5 (XT1920)
h. Motorola Moto E5 Play (XT1921)
FoA:
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i.  REVHLar NHEFL5

j.  REVALai A 75 e
ARREAT HLA A AT VN L A SRR s Bt A3 560 A L A9 Android i E RARRAS IR, 152 FRLII<RS03>
Android B4 HLa A il USB 4211 HAEZE 5] REV HL# A9 RISE USB HLkit.

*EEFEZ FIMOTO G4 Play & & 4 FREE £ Moto G Play s P EMotoG4 Play. FTCA S SKSK U5 X T16075,
XT1609% -5/ FEFT B Fr FHl. 1601, 1602, 1603, 1604, 1T LAFAE AT GEAS A WA AT A B0 T o

*REVHLEF AFRVELS HGEME R 259855 (Driver Station) HI—#SMEMH, ASREF AL A2 Hl#
#REVAZE I HRE IR B g A PR B9 — BB 8, ARE 2R E s Ay 2 3wl |
<RE08> {EHIIEREE: - Hlas N1 H R R A T

a. —/PREVIEHIIEEL

b. GHN ML R ETFIL, JFEEEREVY RS

HT B a fl b, ARIERT LA
c. mENHEL—MREVHLEAY R
d. fEEAUEIIREV SPARK SRR HIMLEE Hil ¢
e. (ERHEMREV filfiR AL AR

<RE09> HML AR R RIS — FEVL A AR AL Slgs vl SR s dil4e & REV 7L, REV £ #/15, REV
TR E P H B, REV SPARK SRR 172 #14% and VEX H LI #7529,

<RE10> Et Il - "L EA A IDCER AL, HEMECdmRZ8 . AL T:

a. TETRIX 12V EiiH#l (DC Motor)

b. AndyMark NeveRest Z%1 12V Hif il

c. Modern Robotics/MATRIX 12V Eiiji FEHL

d. REV Robotics HD Hex 12V Eji Hi#/l

e. REV Robotics Core Hex 12V Eiii HEHL
HoAth B AL SO VE
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<RE11> AR AEAL — s P H] 12 DMaliRENL (Servos) o R IR 5 iy i Al IR A% il @ e A 1O IR FEL AL A
AR BE B AP0 A Bl 1 #8 REVYJE S REVAZRHIIE 5 REV il R AL sl Ef sl At i
Rl AR EBURT LU el sl etk s, (A BRFE 6V sk, H H MR A =4l ieas

VEX EDR 393 i NfRR AL, 75 VEX HPLIERZS 29 il REV AR —EMAEH. 1REV Akt
FEARER B 22 7R 1440 1~ VEX EDR 393 Hifl.

<RE12> fLJgs- I AT & LT RV

a.  FHAEfA 3 i i i A R B AR B REVY RIS EIR HIE 1 12C, 7 /0, nfidds FBliz N

b, FATAR 3 e F i 2 e S ' Pl 3 2R IR R o et g AT a1 2C AR S e B . AT R A R A
HERL L AN 2GR G e R AU ARSGITRL, TS RN <RE15.j>

c. MBI A A IR R AL .

d. BRAERALE A I AL R AN, AT LAGE P F A s

e. FRTEFAALEFIR AL AN, T UG F i Jees

f. FLiFd FHSimple 12C multiplexers BT A AEIERZEIREVY e 1S ul 4 #1113
g. HEF/E L G VR A FIRE VY R 1 45 45 2 [R5 1.

<RE13> JGIR - D e ifi DI (S LEDIGCIR) ifs & LU e

a. R REV 2m HEEfEEEE (REV-31-1505) #b, AARVFRMESCERDEIE (A $FHE)
b. AVFIEL REV I RISFIREV #5376 6.
c. fEIEAT <RE13>b. H I 2 AadF i COTS (RVFHA il g B FE8s )
d. AYFRPEIRATT:
i NS Rt A B H R
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i. REV ¥ RIBEREV #HISHNIES D, #H XT30 [, 5V Hfi B f kit & 01 12C J .

RO A AR KA B o WA AE 3RS0 24 (BRI MR) ), RN , A3 28 XS iA 216070 24
B, (H3MF2Z AT AN ILo T5ICHEAT N AT RESXTKT S N AR B

MEFE L2 NOCAT B PR B R T LASE 225G P ERFTITAT OB ORI R ) o AR AZR S IADEAT 1
SRR, PR A LABIIE ZORACREKT JE I B EAPIRES o AR IR 3 KLY ON 124 B B /)N
(Btn, EECRASHIIR A RER L R — ) WAy Al LAGE FILEDAT A 25415 5. filin:

o PMEFTLLELEDAT A HifR5, FonfiifllCamt&irfrEa

1 See https://www.epilepsysociety.org.uk/photosensitive-epilepsy#. XuJbwy2ZPsE accessed on 5/04/2021

<RE14> 55384
a. a.GoPro @RI as Bl (i, HUIURNEA I IRe (U EIC R SR, BRI Tegkz o)
AEo ALH IR B A HRHI.

b. HARUVC BBHRIE AT T HH AL SC TS5 o 0K UVC SR & B iGER T REV %
HIS e I REAL LAY USB SRZeknitet, AL Ulid OTG FeiZa Bl ar Al

<RE15> HlEF ABRL - Hlat NI & DL
a. USB £ USBHLARA 2 ARV,
b. FOUFfE LA A (AR IETRIE ()
c. c.A/LUMEH] Mini USB % OTG (On-The-Go) AL{&#Zkal Mini USB 1£%i%k, USB £t OTG
Microf Hzs AL R ZE A AL AP il #Android i & 4% EALER AL iR 1T, OTGRUB Rk
A DAEHR RUSBAEL A o IXEL RS nll It LA 7 sOE RERIMLA A Tk
i REVH REISEREVAR 1 A A USBHI A H B
i. SREVYJRISNEZUSBHIA HERZITUSBEELZ AT, W/ LLT HRAKS)
i.  WWSLAYUSB HEjthA sk
ii. REVY JRISECREVZ SIS RSV B Rk H.
d. Andersont i 1, XT30 M FIZEMIEE (b A 1 4 s vT LU SR BEA T LA AR M0, fEiE AL &
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fEHIEC R Bgas, DA/ ECZINZE . irfy B Fedie Al 20 Bo e B 1k 24 4 2%

CCRREERG (ARG, T LAY ) AT LM I Anderson 1T, XT30 F AR A Y 4
BRI T L.

£ LR AL i e U — g, EAARBERYIER (206, B6, fREsEREANEL) M
T gE (REEEER) FL

. SVMEMSRRIR RN BIZ i (BN, FECeRH, Hdok, BHE)

.%ig;%%%&ﬁ%%ﬂ%ﬁ%@%ﬂ%ﬂi(WW,%%%%,ﬂ%%)ﬁ,ﬁﬁ&ﬁ%ﬂ%%&
YLEA L.

%@%%Mﬁﬁ\@W%m\%@%ﬁ%@%%&ﬁﬁﬁ%ﬁﬂ%ﬁﬁ\%&\%ﬁﬁCUB,@ﬁu
BRI

i HIRZRARLATTN18 AWG B (AWG BN B THT TR N 45 7T 9N R 2 ) B R BCRY)
i, LS T

i. 22 AWG B{HH A2k 1%+ TETRIX Max 12V EL 7 LT REV Robotics Core Hex
(REV41- 1300) 12V B Hil

i. 18 AWG FAHINZRARER A1 2VE R AL
iii. PWM (i i FEAIL) 2B 0700022 AWGEIEEHH.
iv. B PR TUIR R 2 — R el B .

gM@&ﬁEﬂ%Aﬁ%ﬁ%ﬁ%%ﬁ%i@,%%%%K

WA RS- U T REV ¥ BISEiREV #EHME 52 5V % 12C £Jkar ol 5V AL ALK
AHB R AL A . B 12C B K — B R A gy, AR R U IR i FA
e IR AT B RS AU REV ¥R ERREV $5 ] 19 3R B f IR

31-HE7F HREMEH FIRST JAIE) Ffl&E AT e b, 4 i R F & B i et 2L e A IS M
— VRS FH A FLBE AT 2 REV HLA A FRPH# A (REV-311269) . HA7H Powerpole B A H
TR HIBMEL AT LU REV Hlés A Anderson 21 % XT301 #4:3Lk (REV31-1385) LA REV
Robotics HLRH M o A Fuidrfili FH At ety ot i Sk o B S L dE ey sl@E Il e M HAL RS B, 3
2] [Hles NBEZe455 )| Robot Wiring Guide.
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<RE16> B TRATUE - MUY HLi i1 308 T LAMCE (- (B SN T AAE N AR s LM AR 52 i H:
LT G

FEVFREL, R

o MIHKEBIAE L
o MM ERTREL
o ZifE LA
o HIRIGHAR
AFCEHERL, WTF 2 :
R AL e B H AT
HEERALAT R
A 325 e AR ) P 6 22 B4 A i B 1 PSS A DR 22
T PR 22 J

<RE1 7%@;@ Y A RLVE — MR BEAT MUE B A st s A e ir T, EEInArduino FUES B, P47k, 4kl
for, SE LS.

7.3.4 Driver Station Rules "Driver Station"#&/Eui3iN]
B B Al A& LR FE:

<DS01> #RAEutzflas — Bl i LIS S A 1 A9 A PR Al

a. W UHEBEFN, B5H <RE07>, 5
b. —HREVH#:A/EL

<DS02> HAEUHZ Ak HIMESE - 1510l 12 % 1 i SR as 00T W R TR, LES7 A Y N A RE R 2.

<DS30> EH| TR ABER — BFufi N EGE 2 MG T, LN USRS T B 4G
(I P DX Bl R A = B A i R A, AEURIU 25 1B A R Ao D BE ST A GO B F+1)

a. Logitech F310 gamepad (Part# 940-00010) B HF310F1
b. Xbox 360 Controller for Windows (Part# 52A-00004)  PCHiXbox360F-HA

c. Sony DualShock 4 Wireless Controller for PS4 (ASIN # BO1LWVX2RG)
PlayStation 4 JTC&TF1, A&, KW T IEE

d. Etpark Wired Controller for PS4 (ASIN # BO7NYVK9BT) Etpark PS4/ A 4FHH
<DS04> USBEEZAS — H AV H— P USBSEL Ay, it s ekt a5

<DS05> 7L FEF I XT BRI Eua Rl gR sE i — IRt — NUSBINT R (—BONTEHE) KR EuliE il et
(RO FHUBREVEAEISFE ) o USBAE M SRR Fua flgR 19 T 15 -
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a. EIREVIZEHIIE I Type-CHIUSBH.
b. WL USBEELATIEHL HERETAL.
<DS06> “ZHERETHL (WK HATTE) FIMNRE
a. WEIROTGE
b. HAE % R RETFHIUSBEE VR BEIEHZ LU T R i —
i AHRIRUSBR OTGEBUERUSBIRZhas MM A &, 8L
i ANEHIE T, UsBZk, LAIKIAOTGHE: MR
<DSO07> FEAEuF {4 — EREbBt ok SRR O B E sk A DG5S o R BRI A

a. MPEAREXTHIE KIS As, HIE el I HIAGE pld)i .

b. MR FIE (BELEDI) EARVR, WM 12V LN TRICOTS Bt it . 22 GETFHUA
REV il 85 A5 2 il X LA i L 733045

c. ARt A A SRV,
d. RVESEI AL IR A XTI RE, T RE A, I, WARSEE TR RBCR.

SERILIN A A A R VPRI A R AL, B MO a iR F ol ARG BE A o MRS Fudfr o PR IR 1R SR AU L 28
PRS- N R Bl Y 2 TR 55

TR BB R — AN B TCL R TC&i s FELLPEE], BB R RER: 4 a8 ol Ath 25 2 Wl BEL A e
(R4 L .

7.3.5 Robot Software Rules 2% A\ k251 M)

PSRN LM R R I VT )

https://www. firstinspires.org/resource-library/ftc/technology-information-and-resources.

<RS01> BEZFK - FZ BTG A TIPS AFE GRS AR . M 11 IE NS 384 5-RC (1]

b : “12345-RC") o REPARYIRAFu LT E AR MBS 5-DS (B4 : “12345-DS”) , & ML RE
w4 R BMEgS-KEFRE-RC, (ilf0 : "12345-B-RC”, "12354-C-RC”),

<RS02> HEEFHHE TR — Java@tlas ANz il e HOHEF AR 16 = o AEFTCH R (A LA e TH.:

a. FTC Blocks Development tool — FJ i, FeTFHefmte TH & T8 Afdil 48
b. FTC OnBot Java Programming tool — 2L I EE AT A 3RS, N B THLas AFE g

Gracious Professionalism® -
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c. Android Studio — T CAL AT S BT & ER5E

d. Java Native Interface (JNI) & Android Native Development Kit (NDK) — PA{H AT LAHE H INTHEZL A 22 1

NDKAB AR R AT T Happ o

<RS03> SHHIERM RGRRA - T35 T4 Android 4 5% Android filiAS SAICERE R G RRAT

[ RRAS AR FTC XA A3 S IR AR

ZHEHRETL
BEZ BARZ B A BARPTCIRAARA
Motorola Moto G 2nd Generation 6.0 (Marshmallow)
Motorola Moto G 3rd Generation 6.0 (Marshmallow)
Motorola Moto G4 Play (4th Generation) / Motorola Moto 6.0 (Marshmallow)
G4 Play (See <REQ6> for details)
Motorola Moto G5 7.0 (Nougat) 70
Motorola Moto G5 Plus 7.0 (Nougat) '
Motorola Moto E4 (USA versions only, includes SKUs 7.0 (Nougat)
XT1765, XT1765PP, XT1766, and XT1767)
Motorola Moto E5 (XT1920) 7.0 (Nougat)
Motorola Moto E5 Play (XT1921) 7.0 (Nougat)
REV H£5 iz il 15

B A RGOAA BB BRFTCH LA

REV Control Hub Control Hub OS 1.1.2 Firmware 1.8.2 Robot (73<(3)ntroller

REV Expansion Hub

Firmware 1.8.2

REV Driver Hub Driver Hub OS 1.1.0

Driver Station 7.0

7 7%: REV Hardware Client softwareixX P4 B il LA S 25 REV 1Y & Fh s ) 13 2
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EEJH: HU <RS02> 5k <RS03>A i il H >R MG AR F A T 8T 2 BT A . HUA FIRST 4815
BAATL A Z0 B TR A SR e e — A B AR AR [l A2 S BAME T B (1 FIRST EAi)e 2 PEBMELLAAE
tt%gfﬁézm%&ﬂé&%%o IAME R HE P8 SR R Beta WUAS . SIS0k LA T 77 =k
AT

o HjY Team Blast — 3l BT AIMUAS 54451 Team Blastf LA ZA ML, I HA IR
ihPIN/EE R T

. Z{%iﬁ — B AR A USRS HI AR R AR %R TUHE _E Technology Resources VAR AT 75 55 55 5
SENHEI

o IBIE — AR AT R S HIERL AR IEIZE | Technology Forum LA BA T 555 5387 FE A ] o

PTG SRS AR AT DAFE B B2 4K 2 http://www firstinspires.org/node/5181.

<RS04> HBKF BT - PULLIENLE NS AR BUR IR B s SR i i SheE U

<RS05> ¥ A#=H[2% App - The Robot Controller smartphone Android Device (if used) must have a
designated “FTC Robot Controller” app that is the default application for the REV Expansion Hub. The Robot
Controller app must not be installed on the Driver Station Android Device.

<RS06> Driver Station App — #{FEuli 2 5L R GE IR & BURE VRIS Z R 7 IFTCRAERTEE (FTC
Driver Station) , FF{ FTIXPBOEAE TR PR HIHLER N o BRAESEFTCRA A S AL A3 ] firapp AU BROA S
WiEo 1A Esbapp ANRE LA ar A% il 1 2 55l A Lo

<RS07> ZHiZ%, REVIRIFE, REVIEHIEIEBIERGIRE - Plas ISR En 0 E

a. JFE ®Ar (NE R T REV & HISFIREV FEI A ).
b. KA

c. Wi-Fi W73

d. REV f&HlSH &M AGE N 1) % B I 1 “password”

<RS08> KB -
a. AARVFBMILME )T AUE L FTC #AEn; app
b. FAMZifd FHFIRSTH L A& H#8SDK, HANARVFMER. BHoi&LSDK, HINAARKS A S

RN H AL EDHFIRST F 2k SDKI A A, FtA T 5 DAL A G A0
ARV E HFIRSTAISDKEH TE T, /I TREEk B,

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”
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<RS09> HAEUBE, - Hlas A5 BRAEul B iU se v L ds A e AR E s P T app R gEA T

Hlas A4 dil ge A el 2 (8] B RAUR T PTC 8 AR LB i, 635 Fre 8- A& T 26

(SDK) ~ FTC Hlgs \Nfafil#s APPFI FTC #4Evl APPo AN R FH 28 = J7 4R F B FTC 84 G 5 UAS S A5 4
HAR PRSI A BRI BB FTC BB 1) A 28 D0 32 I Sh REFE R L A da il g A4k 2 [A)1%
B INEGE . MR T R TS S HIC R A B3R AS 2 L PR

FbgErh, DARLRIHLA NAE SIS BB R S, AR S HA i s T o+

7.4 Team Scoring Element BlZ754 B A

SIS 51B EAE M SR EE, ATLAHAEARTEZEN “Trsit®)” MR sEt. PG iEEy
?ﬁg%ﬁ*ﬁﬁj REAE B . BMAAS - TE R RS ROt 29 H 18 H BB A B2 T 2820 LE R ik
VNYITIS

<TEO1> FHEHFR A - PAATL15 5 E E AP RHESR TR L/ G400 7.3.2

<TE02> R~FFRH# - PAMIAS 7318 B AR RSTHE435ET (10.1680K) 3 4355] 383~ (20.32/HK) o H/hR
SESTEST (7.62JH0K) T 3T Ffeq HiT

<TE03> PAMAZRS - PAHAS 08 H bR A BMAg S (FRBTRA%CT:, Hin“123457) o FA50700 H AT LA 12
WSt (30.48)EK) AMBAETEMI I HE . BAMEAS M E B E R E A S

<TE04> SH18FM: - LU FHUMES I ZAT —A AT -
a. WA
b. AT SN 7 S EB 1 R AR
c. YpIFEEMEHMCOTSEZEEH (COTS game elements)
<TE05> COTSTH4MEER — PMIAF40E B A MR P8 19 L PR I COTS 443 1 ok Hg i 48
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8.0 Robot Inspection #1258 A2

8.1 Overview &t ¥&
AATNE FTC WHLER ARG, JRFH T G 8 SCRTRS RN

8.2 Description ## £
25 FTC FHEMMER ANTELLIEZ 1T, AAUEL LA ARG &I B XSRS E S AL a8 AFF5 BT Se 28RN AR
FEo MEHSIEMMIIRBNG TR T. BRI Mlds Afedk” T B MIC .

8.2.1 Team Self-InspectionpA i B #:

B BTN HALES NI TR AR, FF e BERIMLAs N & R AR MLas AR & N R BT 28 /D AE LB IR —
IR &R EFDIH, DERILE a2 G

8.3 Definitions & _X

Hlas NEsh#E R (Robot Initialization Routing  — Hlas AERZ FHEEvl BB InidZ 85, SR fa7m A H 1Y
—RAEME, XL VERRAE ST A S BT i 2 Bk 1

Flas ARl T H (Robot Sizing Too)  — — MM IREAYS7 7R, HPEBR S AK 18 36 (45.72 [HK) %%
;8 jj%ﬂ“ (45.72 JEK) & 18 HE~) (45.72 JHOK) , I T H A T AR RS, 225800 7.3.1 Jid

8.4 Inspection Rulesf# & # 4
<101> HlEs AN EE (Inspection) - f5— G HLas ALELIERTHTL 0@ 2 HVE AR Ao IX TS & MR T A 2
FTC RIS NESFF G RILE -
B ANAE L 2 BT L2006 B S b o
a. WMRAEESRE S NGBS, BT g SEnTERT A

b. H IR E N AR REESREF A Lar Ao Hlas \AEARIEL BTG AR AR Etids. HgEHaaEn
ARG O 25 LU BE DS

C. *ﬂ%kﬂﬁﬁé\?ﬁﬂfﬁ$ﬁ§7ﬁé\$%, MAREFEEARA 2 (Lead robot inspector) PUNTETRR “EREHL
") WEHA%S

<102> %:>J%% (Practice Matches) - FTCEAMEZ gk~ TE AT LA Hlas Nkt . fE FTCEHRHUE Y i
J&, EAIELIHURE LA A AT DAFE I8 A & BT Se B 745 > 3%

<103> ¥#%FE (Qualification Matches) - ZFEMLAIHLAT A TUHEIT 2 A, A RESNBHEIE. EAEE
HEITF ST LR AT s EAUE . 8RR FPAUE 9 Las N AT RE S BB R RS 365 -

<104> EHHKE (Re-Inspection) — Xl AEA T AR Sy GEREINERE, #P/E Tk, A A%
ST T8, <104>% 4 - Plasio & A st PEiLas A, AR REE D HLE: NER T e eist7. AT
WSS 7 TIAIELTEF M2, 45 4.6.1 TTRBIBEA T Fra e A AT AR 2 Y e e LU AT R A

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



<105> }ZEi#d (Passing Inspection) - Hlaf A & — Ml AmE . YHJTFTC Wligs A AfedZ) b
JIraZAHAFEE, FTCHLA ARG AUURER BRI dlgs A S s i i .

<106> FTAHIMERT ZAE - FUR I, Hlas AR Al (BT SAELE 284 & 211 Fra LA
HZEE, PESECE, M) o Plas ARV eI QAL 17l g te 8. A RN I e At
RIRUEE A T ATE LG SR RIS N, B RRak BT EL & o AILAF A ROZAHAE il — D e B IR AR Fe 2 LA A 2

a. Mg AL FrA VB E XA TAIIEIRAS (starting configuration) #3240 7.

b. QIR LTEH A FTFERAMEE TS, A BB E I HLas A5 7520 LA ARG A k.

c. FrAHTIEN (Pl FMRAENL, Androididsss) , AR THME Sl NRE £, MEEEF
AT g A, HEEHARERE DLar AR o A HLE.

<107> #F/FRE X ZH M BIRIER (Wheel or Tread Playing Field Damage Test) - flas A A 53 40 R 5
A WE ) MEATTE SR ARG T X m i sitE . RO R TSR E# AT LAHA R, [HIX
TRl AT AP WL gs A2 S REAF & LLIEE -

Al MR N SNCREPLAS A BUE— B b3 5058 — AN al B sh I, IR RO ik 1 1281580

RIS AEAT AT BRAGUR , AR 20258 TN ARV o MR (el R AR HEA SR 2R, TR, Wiy
Hlaw N E RIS SRR R AR, ROVE RS BRI, |
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9.0 Judging and Award Criteria 3-8 f14f bR

9.1 Overview AL
REENA

TREEEIC P BRI
TR AR A ELR AT Y
PEH T

FTCAZibritE

BAAAE SR TARZ IR #5d GE R LA ST O M R T BUIS TRl XTF 2 AR, I3
FRABTEEN FE B TAERY [l B AR B SEE, (BENTHOsME fe 6t 17— Mo JUs AR T
HOR R LT AR,

PEH L B IR A A WL SR BB AT AR A B EANE, Flan s i B &g si. BIBAE1E. GI&E 1. G LA
R TR RE A INE o IXELPEH N2 am A A D A 5 | B 1A

FIRST Tech Challenge X258 58 [T H R UL HIIE | FRASHIBMI RS PE o B I o DAATLAENAC S SO b 5
PEH RN, If el d22 3] BRI IS A AR RE, SR BIM TR R R al. XA T A S
AR, FIRHE BRI A VG PRI RE. A% FTC BAMEIFH & B IR EERIA, iH2% LT Mk
http://www.firstinspires.org/node/5226

9.2 Engineering Notebook TF#£7Z

9.2.1 Overview 2%
AN E TR,

9.2.2 What is an Engineering Notebook? 114 &2 T4t
%IIDSW'\[ M FTC HIHRZ —, ANRBPMIAERE S Las AIB BT & D TR RE, DL Do) |, &

] @5 E 3. Problem definition

{5 B4 Information gathering

SK R X Ai# R 77 22 Brainstorming solutions
HE& 51T Concept design
RG24 System level design
Mk Testing

Wit et Design improvement
A7 Production

H & Promotion

& 5F Budgeting

%% Planning

#E] Outreach

FERIBAR LA NV S RE T, BAMICAEAR B2 ®AE ;RS , R FERMER. ML
X Is H TR R3S T, TREILSHEML - ELIEANEH,
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TREZICEAR—PAIEMIHE , (HAZAMEL R E TREE M AR AT BRI

TEH AT RES EORPMASR LM TR TAEEIE, DA TREE T ot BMAL B &, FFRS ML TREVEm A )
B =5 .

TRZICEMML. HET R TR BMITHRIL A& N B SO o iSO AT ARG BRI &1L
W BUiE R BB RS DL MR AR FE TR AR

EFTC b, TREEILOERERS IR HEHRFEER, PO BN Qe sl FTC BATRT AR
ETRARPER, TRECHIRBFIMLKR, AEEL2%, B54FIT,

F—NMEFHNHREFTN IRE N TRIERE. PR LU L85 — 3 3 e o e = 1 I 0 -
9.2.3 Engineering Notebook Formats T2 {0 #5

SR LB AT T 5 sl i o sk 97 AU E LRI PR IR AL BN T 5 sl v 1 TR IS A BT X
o FEFEAHIESZ o

a) HLAR B AT DAOG (0 A R ok 15 TR,

b) FE M AR LUEEAE TRECEBMTIC, LEEGTENHBIBHTEE, HPULTEOARIE A fE2 XY
B DUARHEA T (AT ).

ZINg LFRFIPH YIRS TAREICA - RIAR . fE58 Ik, PPRSERIML =
TR EARE AN . IMILEAREIE TR L EAARIFTCH 20 R 5eH .

ZINZ T PEFPFH A, PR 2 — 0y TREETC AR RIA, HAERMEAYEE DX LRI 2 e 2 A
TR o PPZ ARSI A TH A 2 BORER TR AEIC TR E N ¥

PR LT NIRRT AWOE TREIC!
TOCTFMHEBAT9.2.40 ATRESAE LLE HYSEHT A AP L8

9.2.5 Engineering Notebook Recommendations TR0 E/ERINL
AT WA TR ICHT I Lo P A8 — DU, RG4S TR EmE R EES TREICHERET
By DU, X2 B BMIC PG B R B N A 28R

TREEILA LS

a. TEFHAMALE AR :
WETHATHESHIME N TRE

b. - BAMEL{% B34 B 9 5 BRI 3 2 2. A Bk PR R
c. BMEMITR, G A%RSIL. FHire. dmaet | RONRREE, FES% TRERD
Sl RS IR P S R A R AL HIFT REREREAR/DC
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9.3 Engineering Portfolio TEE/Erb£E

9.3.1 Overview &%
AT NHTRERESERNESR, BitEES

9.3.2 What is an Engineering Portfolio? {142 TRR/ERE
TARE AR A BB TR ZE 10 ) A e A 22 o

ST TREIEME - §RMZZTAE. ML MBS BT S5e R0 . TRAF RN IR RE . 716
TR R AR R Bl 22 SRR e Ry HARANTH R LUK R AN S8 2 e S BT DA Y T 3 48
%, TREAEmEMGML Y f?-’ﬁ Dio BMRERIFEICAAZAE TREVE AR RS A iy 244, FET AR IS

9. 3 3 Engineerin Portfollo Formats THEAEMEER
PAfH gtz 30! 7 S E TREAE . PR RS BT 5 sl fi A o 07 =1 A Alr X
Ao !:%EP*%JE%‘B%X

a) LR PAMRCRT OGS AR e R G AR AR X T2 EFEFAGIER, PAMRROZ G Fph
?@%@F% }%ﬁ%ﬁﬂﬁ?@ﬁﬂéﬁiﬁE@Hﬁﬁ(%ﬁn PDF) TREEMSE . X T L M, BAMB AT Bl
T AR e

b) FE i ML A LLEFHIET SRR (HAARSES A EFRFAIPEAT, W2 [R5 il e 2 R O i
JE T AT REARASHE LA 352 e L RIS s L3R03, , AT S TREm .

9.3.4 Engineering Portfolio Requirements TF2/E &SR o Yy
e AR S TN SR PR TR BT LS5 T iEPFRAE
a) 5 PFH AT B R AR R TR i 4R @ﬂ]ﬁﬁ‘]x@%ﬂﬁlﬁ{:ﬁgﬁﬂiﬁﬂfﬁ |
b) TR THOR 16T, BRI LaTE, | i TR BSR4
i, {HIAUS 8.5 x 11)5XA4(EU 210 x 297 mm)HI4EEK.

i. AN E105 UL (55 UL) .

c) TREAEMMEEANRES A BB HABSOR , WUIHR AT AT 1) ) P 22 A 100 245 e
i IEERIERAS R IR BRI MG, KA M T M 2
ci) [IEHIRHIEL ) AR TREMEN D, AT ATES .

9.3.5 Engineering Portfolio Recommendations THEAEMERIVEREIL
a) SRV B hRAE AR T T

Gracious Professionalism® -



b) TREMEMETEE BT R AR R TR

AL R TR A 8 R e P
i AT BB S S BB (S B AR

i, PRI RIADME RS AAE B RRZE. MBI AT LU R 95 11X,
Bt d, Mg, AR, HrRREIT A

B B 3Pl 2 . Self-Assessment (R &AT) SO AT TREVE & 48 B S 0 e L AT 2Rk 11y
R 22

9.3.6 Engineering Portfolio Requirements by Award Z>R TRE/E G5 HR TIN5 26
DATR A2 2 R TRRAE b B vp BT SR B8 SR A A

o MRS TREAR S, TREAEMBELINEAE TRy, AR
FIH TR s T A TR SIS i, SeE AR, A

Inspire Award i, BIERFEHA S BRE Nl R LR,
IZ) & DU AL A5 £ 0 S 1 i

. %g;’g A — AR, DAMREDT SR IR R, BeERITE

o TREAEMAELIZMEAF] LA AN TAR B AR AR H 1
fift, CIARZI I B2 o

o VEMEENIZIUL T RAAE TRZEICH RIS IR TREAZ

o VEMEEMABINANEE, EA] LUEPZ TBULAYS R E. A
ZIRE SR B AR AT S5 o

o VEMEFLAZEREESTFIBON, (A2 S EE A2 BRRES SALES

Think Award AR
5t 4 o VERMEEXETT LA HES 35 s 11 i 2l R 36 B 25 200 AR B )
o VEMBELTT LR ZE U RASHT A SR/ S DR AR B ARAS B B R
A RE

o AEMMEERT LA A BARBMETHRI AR 2
o VEMEERREE S A RIS AT A BREHHRINIE B -
o VEMERLALLG-FE AT T4l .
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o PMEMAHESE THAEMEE,
o VERMEELZUEL S BAMEL TR, 12 R 30 55 AL & R LR A B RE 1Y
Hiw, PASBAE A SEINIR 2L H AR 1R B 2R B 2058 . i34
IS EL R R #E) RBl2r TRERECEAAL X PR DA BRI
Connect Award L,
BRaE% o NEMMEEUELFE A FRAS B FIT s I ARG B R ATl B 15
OE RS
* PO iR TRAEMEE
*  TREEMBEVNIE LB TR A K B BAAR ey st Hak ik
Innovate Award R TT 25
BB
o VERMEEN WA PEZAEAE TRREEIC A B0 R S 20 A TAREN 256
o MRS TAREAE . TREAE AR ML RE I S 42 il 4417
Control Award, TR,
sponsored by o HIBNZEILIEA — s T G RAENBIMI TR o PRI E
Arm, Inc. AP N4 )7 T 22 5 B AN 2 0.
LRI A TR B
%
o PMIMATHESE THAEMAE
o VEMBELMEEPARALIT, IIAAKE HIRFSLELH 2B R . oAb
HRIHGATT LRI A FRINR, B ER, ATHREEER, g, Xf
AERERBHARBATHE ™, ERAIHE XS H xR
Motivate Award o  PMEZFIRSTIH AY KA
b4 . %%ﬂ PUMEREEE BB ATTHR, PASGXEE BTk an i st 1 BAHLIY
b
o PMEMIHRASALS LA N NAR TR E A Hlgs ACADIEGEL 41
Desian Award AL Nt E s ).
&e;%" war o VERERIER AR TR T B S A Y TR A2

9.4 Judging Process, Schedule, and Team Preparation $F#FILEE, LHERIBA (AR

FTC ZEHIIN AR T RES IR M o FEZ P LEEE, —MLHHEPO I IR it T MR8 E38 ) FAETE
[ AR N 25T HEBERIPEZE i A DI [ TR AR M 2a H o A RS IE LE S 21 2 B sl i Rk
FINFE)ER, BAEALTPUE I 2 L 2 A/l o

9.4.1 How Judging Works -5 JI1{ 47
£ FTC 385, PEAIRES NI

1. PRI,
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a. SRR T HR I 8] 26 Hh 4% DL b B PR 4L /N it
FraE AT FrABME, TTABAVIS

B EEIBfT
b, BRI B EF R . SRR | o i A

BRI R VA PR R AL AR LS. T | e RS
2 B3, DA RN A BRI 2 TR A
— 55

i BMERMEBRCAHLE A S Es AR LS A a] A2, ARtks5S
I VIR 22T T
c. TN E] % /D RFE1050 40
d. fEEETHIAT 5 380, M A LS A Z TS AP 3 MUIRIA R 2
i RESRPMALANER TS RE, WAS ERARVE S IR T 32 5
i RIS 8, AIRATRES IR T W a2 ]
ii.  BAMEAEER R HIMA] 8 B Teams may not pre-record their presentation.
e. RISHHNEIT 25, PPZFFUA R BAH AL

2. PFEMZEILIE (L4 FIE).

a. TPRLMENZA, AT, LUBE YR L s
3. IPBALEH IO A F S KT ). T2k B2, S 2eHES KL .
4. TR TARERSE

NSRS QUK IR PP Z T SCR B S I TR E AR AN A 1 o PEZA A IR T 19 SR I Y 2L RO M)

BT IZAE RO SR I S AT TARVE AR il il PP R LRI, BRARSERAZ LI E
Fo fEL EFRFRH, PO, RAIPMLE BE K@ FTCH 0 RE L& A%k

FEPPZ PP TARME RS, SErA PN, IF HPPAseMBALas A1 ERIR, R S90IT
S, PR AT A G R IR E— I A IR e AT A4 B o P2 A] RES PRI BT SS o

9.4.1.1 Feedback to Teams Z2BAME ¥ 5%
B AR RAS P 0 SR i, AR 38 ¥ J 5t R B 2% judging feedback request form.
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PPRLHLPMES S A LRSS SO AR . FEFEREE G, B NS/ h 1 2RI R & A
PERPPZ 58 U o SR

PP SR AR IE A A5 F P 2= 58 o
PR BRI R I BUT E

9.4.1.2 Teams Without a Robot BAMA T TTHl#8 A2 5 P&
BB AN RS AL A Bl g A A M HLEHe s ik R iFS 51PH , GRS 5P 2Lk,

9.4.2 Judging Schedule 75 %4k

T PP A S S — > S AR BRI HLIE B L SR 25 =) DX 1 DXkl 55 TR 1A o AR AL Z3038E R i) 2
RIS AR T R o AEIELEE LT, MRS HAE R EE E LR ]2, (HEZHME ) IMASTEIEY K
BN A RN A, XF& B3R PMRLBEREGAESE T G2 g 2 AR A PEZ T 3t 20 HE

BAATL I ] REH BRI Z I A 3 AP T3, IR A AR T AL BE DOGEBIEZ X o R EL IR (] Y
Ty, BA A BT FMLAE FET 5 70 PR s DO it

9.4.3 Team Preparation AR

BB SR P AR AL IR | 2 @A DI RITE, B BB IAE & 1 B br. 0T s hr s T
e, oI EAEH FIFTCHFEIL A FIRS TR R M FTCIH SR ARTE | PEZ (I AR R AR IR A PF s bR 37 7)
ARTFI 53257 Award Categories ZR1FIXEEAETHAFERER ) DA AH EOR TR AR TS 28 36
Engineering Portfolio Requirements by Award A\ TFEE &4 FriE 200 A 2R .

BT LAZ: 5 —BE A X g 48 S PE R BRI S sl b/ I 25 G 3l e 2R d MR AP RRIA , el AT RT 25 >0 A Bh T
IR BRIR o TFHT H A 2R 70— FhRAMIAT LA PR a5 1 T E o

TEBMR IR B, TEZARAEA X 2R E 2. B S R A 7R3 h Ak i T A2 Bk
AN BAE M FE 223 T A A 2806 o B 52 11425 (A1 ) BE T s AL A\ 3T D RE BRI Y BE K AE BEZS T
ARG -

9.4.4 Coaches Involvement in Interviews %] H2 5HIR,

PR E A RIS LIS MR TR . S/ AT DS 58 PEREIR AR . S0z
AWHEAE FTC &— LA A O ITE S, B h2f A R RS SUYR A A 45 5 THAAR G

9.4.4.1 Coaches Involvement in Interviews Exceptions %2 5T K SME T
FTCIEZE AR 7] LALE S/ 20252 5 O AME A 5 B2 e ORI, B0 HoAth 7528 P 2 204 B8 W BRI RE
FI G DA N, HAB AME I o 1L SRS 32 A R R ) BT 5 T BARASB /MAF T L E 20 2 ST R .

9.4.5 Video Award Submission Guidelines for Compass and Promote Awards % #3377 8¢
PO BT 15 75 B 5 R 45 XS PR SR AH B BRI 57, U LEEFATRIESY S AHE) % (FTCHER
P FEFA KL B IEHANHETH) o ARG EIHEMEINFEFLE . JREY B4 FIRST, HITEL
FTCHI S B DARIE AT LA BIHE ) WA B 2 36 25 FIRST; SATMIX PR A SRR IE R o W2RIR
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JEEHE A B AL FIRST, 15 & 1% 5 ftcteams@firstinsires.org FEAEARRITE B B &40 ( “Promote Award

Video”) o
. m%%ﬁﬁﬁﬁm%mﬁm~ﬁ%x £
ERAR I Y A

SRR FTREIA S 2R SR RITIT A Fir 25 A RTRANE R,

. W‘ﬁﬁ% WML AVI, WMV, MOV BB IFHIME AR AL I YouTube SFAELMMNEERE FE S /A o
PR IBAIEICHE, MR, SRRV AR I R AT RE A ] St A I TR A 3t A

Mo

o MUIIHMEHAIE R, AT AT A& BIVFa]

9.5 Award Categories 2ZZi4 2

!:iMﬁi&_H B HBUAe PAT AT AFEAE T HE DR (1) e 52 50 8T 19 sl st 1 44 o

NAUHIH Y i:/‘é@ﬁ%‘liﬁ Tﬁfﬂ‘% HSE R ER . TR RI ST — BB E AUAR . 5 i B LA 1 31
BRI T BRE, 12 FTC BB SR I 2R . 7 LIS RUE R T AT H LICALI B #3508 53615

FIEAT I

9.5.1 Inspire Award J5 &%

T2 TE VT2 9 ST 2 25 EL SR FTC 3 2AE 1 Y AL
TERBMAKE e 2 TEGERME | RAERI B I A KT, X 57
BMEAEH AT B 2 sesd, 1HAAG BId R — 30
HIBMIL T3 & 245 E L RERU HAD S FE ML, TTIRAELL I8 F
NN RER L = i ol e X SCBMILREAN HA AT, 8]
AP EMA T AL . PIERFIR . BMLGIE, X3ZBA
M I I H A s i — & HA 54 IS A HIEESS

IRAF SR A (Inspire Award) HYPAEESAT:

JE R RHIREINME, LA
B, B LA A 13
N L eI
et R RS E R R
%, EREEASBESHMSER

o BRI B CBA AR R AP R I A BB R R o S g

o BMAEFEFTA BRI #RE — A SRR TS B

o BMEMAFEMATHALX B RIFHO M TN, XA

¥ BAMA. FIRST X FTC.
o BMEBUMRM L, FABAEREA B TR I

o  PBAMEMFTFRAT THEVEMEE engineering portfolio. A4 LN
BAE— AR BATEECHIER

. VAR &
B, A&E, i, B8,
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o WA AEFAERELAFHIT EFERGET, ML TEZRF RIS A SRR .
o EVFRHIRTH, MOREEEMBERINET, HRAMFHNBSIFLITEE THRZAHR.

ZIFE &% (Inspire Award) F3RZ1EL :
o BMELAHRAL TREEEIC T F L H H i TR E RN AT 55 B

9.5.2 Think Award B 4%
BT A M B4R TR .

XA GV Z W IR R 25 B RE SO AT BT 2 P 1 TAR BT AR TRAR ) BT PEZR R TR & IE A
H A AR B TT R e e A BARAT A BT BAEAY AR s AR b5 B AE B Las AR A e B B

FLAOPEZA B R PRI SR AE M B TARZEIC Y, HrP Rslidlas NS AL SE sk 38k Bt
JRIDHIZE o AUARBMIL M A S B TR E SR TRR AR, WBZ ML R AN B AT

FASELEE (Think Award) AL BE44

o BMEXTATA AR B E R R M A2 lrgs.
%ﬂ%ﬁ%%@ﬁﬁlﬂﬁ§oIﬂW@ﬂ&@ﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁﬂ%,ﬁ%ﬁ%%ﬁﬁ%m%ﬁ

TRAE BB GPHERIE A P RIR R Tl A TRESHERE, Smakzulnel+.
Ve SRR TP AR TR EC Rl E A TR

TR ERAER, EMETER T BRSO RRE. AR RRARE 5514
TEREFTUSFRELR A, BRSSPSR S AT R E.
YERERIETT AMHE TSR R E R R R A S ERARBE -

ZPEEYER (Think Award) 3R

o ALY IZAE TAREFETC AR H AR5 T A4 A8 DI LABE S 5 RIS TREAE b S Hh B TR N2
o TFEAAAE T (L LEFER) BB EE (ZFIER) ZORER TREBICHFEENR .
TREAE RS R LU ZE BT AT SRAT 7 S I i M-S U B R AT A RR A BB
o LREARMMAEFT LUE SIS
o TREAEARAE AT LLS SR A A B RER T RIFRSGITUR. o

Gracious Professionalism® -



9.5.3 Connect Award B4

BAL X, FIRST FIZ AL B L RR 4T A B0 Rk K

AT ARZE M G B FOR, TRERIECY: (STEM) AEXER SRR L BRI ML — P EIER] FIRST PMEA
POGEHR BUEAT, B REAAN B AHISTEMAL X AEABTTHY Z P8 RE rp P A A 0 ARSI AT AR IR DA 35 Bl
X Tfi# FIRST. FTC MEMIAT MfFEIILIRR . 5K ABUNIRR TR BEEMRE LR &. 5
A1, XS BMBIA 3T A AT I =l A 2 BRI AT H AR 25 0

FRAGELE (Connect Award) A BS54

o BMAXFTE AR B E KR ML,

o BMEAEREBE TREAEME.

o TEMEMMESIMATER], BTN M & RIMER A SRER AR, AMEME ASEHlX 2 B AR
SR ECRBU PR TR PIEIERT ISR, # Rl TR XNERUSSEIRE.

o VEMSEMINEAFIAIRIEHT FITE N S IHIIRATFRRA LW B TT R EL. B FIRST #9 [ UWECXT |
W3t 5 A VR — T2 S EAOARTRI 7K

ZPPEESE Y (Connect Award) A BRZ1EEY:

o BMAFRAEBEICHE B SCAEIINT, ZIEEAAT TRE . Bbaf MRl o] S B R A LB 2441 o
o PBMEBUWLRZSSHX, FEMbIEHHE TAFFIRST FTCFIBMEA S o AR I ARTE AE S 2 5o

9.5.4 Innovate Award |3
L E SN Y SN et el B Vs

SRR BRI HEZR B | B RETT DA TR B R A e I ML e XD EPE 2 RIS A & 25 4E FTC
FE B AT B 2 FE 2RI H i B BT FIAR R AL A Nt iy SR BB e 35X A TR A5 B 5%
Wit sRERIYLES . DO ERRHEZR R e, XD RIATREMZS S lds  ARNRIT, BEEENEG AL
WIS . AT, XA ISR RS ER], BHE AN RAELL  JErhRes TR, HBUS
4%%2?@‘%} B TAREAE SR TP A E R AL AT, T AR BRI — 2525 IR B fe 2tk
ﬁm N l‘_ EEE'o

FASAE (Innovate Award)  F B4

o BMEXTATA AR B E R R A2 lg .

M FIRST ;o: insciarion & Recoenimon o Science & TecknoLoay Revision 1: 7/13/2021



BAMEL AR SE TREAE dR

THREAE B VISP TR PSR B A o SEEL G TT R
Plae NEEEE 48 B A LR R I BT

RALE i/ e B REIE B k.

ZPEAEE (Innovate Award) [ Z L
o THRMEMBERESIEIFRERGIM TREZEIC N RN TREN 212488 o

9.5.5 Control Award sponsored by Arm Inc. Zi2 A G185 B ) 6 &

FRENLATE RE.

Control Award (#1125 ) &4% 15 Lb 38 bR AR A AN R s A L A DHRERI M. 1X 52 A B H 456 R 452
R EAE, DA LTS GO HEPE TS5 LAm B R O R 28 ORI A% ket 18 ELTE FP U
HIFH G RIS b — 3 TAE . DR TR E AR AL S8 AR AOPUBA il 11 F7k
B AHA DIASEFEACHS A R A .

HRAGIEHIY (Control Award) [ B4

o BUEXATAE NFIHEERE ML,

o PMEMAEEMFE Fi TEFRRIER) RRFERX. BHXaERAEEE2T.

o PBMAMNNERES TRVEMEE engineering portfolio. THEME M EEMAIE TR R MK TR
o EHIZM NN LSRRI AEES SR P ERIL.

ZPEE I (Control Award) SR ZIEY

o BURNPAMLAE S BE R AR B S
o I IR HAEIL sk,

o WUMENMEE A BRI TREEEH .

o PMAfEMREGS BEfF FI5 AU EZsd R RIAT R A P2

PR S AR IR, RONBAMBLAAT IR AT, R LA I A AL A0 TR Bl o 2 2 HR IR R s 25 o
Zeo I E SIS AAE EE SR RE T 5 HLm AR A TS5, A2 s BATLAE EL 2RI AT /94590 RE
T3
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PP R TS
BRI W ATREE %

b Mﬂﬁﬁ*ﬂﬁki{%ﬁﬁ T @B%{?@@%%Dﬁﬁﬁ: 5 @B%E?&\ WELETC %M*W@E‘]%Qﬁﬂﬁ” ol
o, e ‘ ‘ S A 5 TR A

o MNP NGRS R EIE S, RS AR WREETERL, Mt 4 B R R R ATE A
TR o N

o PERIEEBMARIMRIT S, BT R AR Y B

BT MU S R4 S ] F I RS A AT R AE Be s PO sz SOk el B ie A g 2g . I
bz 7 A BORL Y E o TR IS
PRI RIERAFIL AR, AR BN A B RS . PPZE 2 YRR B op 2 2 X L8 AN A 25

Xpek EEREE ) R RIEF RS — MR UE TS, SRR ELLYIZE AR ISR R EratA
(4 i) T P BhAE
9.5.6 Motivate Award B{GI%

WA A I FIRSTSCAL!

X EPER (VT EI MR S E B A AR IL FTC SEAEBE A AT, Al Tt vy 1 A RO LS
PRI H R TS AR R B IR MRS o X SIS AL R 85 01k B A At XA
FIRST.

AT (Motivate Award) 454

: : o BMEXHA NRIHEE R & Mg,
:xrree::: ?g;ﬁ? 2?,‘:,?,'3’ o BMAARS TAAER4E engineering portfolio. TAR/E ML EEAME
be prepared to talk about LRI ARHR BMA R AR B AR BRI BRI BbR. HanBAMh
FIRST, and spread HIEIAA, ExHir, FettEER, ALk, B, BWERHLXRE B,

awareness of the program

o PALREFIRSTINH WS AfH
o BDMEFTCAEHAE AN BRI ATTHR, DARIX LT Bk Qs B AR B T

ZPREIY (Motivate Award) 3R £ 731 :

o MIATA N REZ 5B H HBW SR E L),
o PMEEIR—FEIHTE T ok EE M T S FIRST.
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o ALIEREHIENIBMILR SRS ZIAE STEAM A DXH i ARTE BRI .
o PAHLERTEAMHES b S 25 29 AN EI.

9.5.7 Design Award 3%

aemIN| 47 n Wl eSS e S o 4R

ZR SR Hlar NI IHRERL G R A B0 TR BRI 20 Tk UM AR T R X285
HITE A AR LS ARSI, B B SRt sl A MBI GIE oy, (AN H A R e 7
T AR REP AT 55 o

IRIFIETH (Design Award) [ A B 4614

o BMEXFTAEARIHEBEERE MM E B,

o MR IR ATAA TRNAK TREYEREE engineering portfolio AT LA BMREAR SR B4
CADEIBEL N

o PMAEEITSRFIEPATIMEH DAV EN , AR, ThREMIE2E2 [ BUS-T4.

ZIFRIT % (Design Award) AR Z1EEL

Plas N A M REBHH S AR A

RSO RR (RDRE THRESE) -

Plar NS A RCEAT A B THRIFSH o

TARAF R IZ AL PP A B ) TAR 20 A R v J7 T LT FY %R o

9.5.8 Promote Award (Optional) /&% (R%EFEREEH)
I REITOA AR R A S M2, ol BT REASEMA e ik, 15N EES I EFMAT SN
BRI FTCH E XA FER AT EAEHK

PRI & 25 B REHIVE S ARG B9, 1R RS Sk, #EmiRkas. BHL. TR (STEM) Y
BT PARLAAZIK 2 2R3 2R 1 PSA e — 0 # K “A%E &R (PSA, public service announcement)

BT BEAE SR FE L B RN AR FE L3 1 FE 3 Fh &5 S — IR B AL 2K
2021-20223% =11~ 4 BAL R =E

If there was one thing | would tell my younger self about FIRST, it would be...

WMRA M ARMFIRSTA REKIET MER AT X, B BHR---
R ELX (Promote Award) FY 4514

o MPIHFE LT A
o MRBN/FTENE FIRST i REAT ST ARUE.
o MPBKAFEIAGERIT 60 7.
o VHWRRRRE, FARKHAARTRESAELEHATHE FIRST
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B ERASAA BT 68 P AR 5 SR B FR AL
M B F ARAAUR B A S A AR
MBI EA SR B A = E
ISR AT LRM AL HIRTRAL.

O O O O

o BMAMFHREGE— M REFERT A FF IR B HA R M7 AR,
HAE 7 M TR 4F B S LR WA ).
o UMMM IR HEN video award submission guidelines.

9.5.9 Compass Award (Optional) B %% (&R HH )
FTCHRFE H BT FE RN SES A o

BEARIGUN AR R AT B Y I, tl il REANSAE T BRI B IS A TR HZ 2 AR
MR FTCH [ X AZEFFAB L B 5 35

B4 (Compass Award) T EFERZLFALE TN, MBATRFE NI FR4EH ORTRSASCHE, I ML
JETRINIETS T NS S ARMEE A th FIRST BHECHkE 7 A ML R B8 44 1 sk i 40-60 P+
ij%%zzﬁﬁ% AT SR A (T TSI AT 35 B Al (T — BB D BIBME « FROTARTE A ALX T
= IRANE] o

ISP #24 (Compass Award) 14514

o MG ELITHRAM: -

PUATA TG FIRST (AN AR o

P KB RIA BB 60 Fho

MR RE, FARSSHNETRESELYEHTH#H FIRST.
BAAFL AR ERASAILAT FF Bir 58 F AEAT 3 AR BB TR

FAT 5 SRR B o S B E A -

RSB HTRAERE L HBRTHRAC .

o MIIRHERTHFEXNMME KT, IHER T HEESESARER T .
o BB HEN video award submission guidelines.

O O O O O O

9.5.10 Judges’ Choice Award JEH %

BRI SR AR 7 T, it & T REA S TEFTA M FE i sr. FTCH E XA RS PR 2.

TELCFER R, PRI RES R B — S A MR . SRBLER IS TP, MR IE SR, ARG
BRI BUE WA I A2 X 2 i AT FIRST $2 A 2 & E R I s 2. TEZ ] LA — 3015
)RR TR K PR R M AR S S, (A B AT

9.5.11 Winning Alliance Award & ZHx
XA TG 265 HE N B J DR FE AR I B A

9.5.12 Finalist Alliance Award Y ZEEk ¥
TXAN BT LA 330 N B3 S R B AR i B B B
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10.0 Dean’s List Award i B 4 B3¢

AT HKF FIRST A F AT S ARG, RIEE (KamenFK %, Dean Kamens&FIRSTHEI 1A
N) BB T IXA I, A0 B 1AFEG eSS A 152 AUk FRCEFTC Y IEL 44 42

S HARR TS R E S R AR, FIRST B AL B (R NG = Fpel . (FIRST il B &k )

1. FIRSTHBRZBERLARE - S IMARAP L1081 F R L.
2. %RST@%Zi%E’%%)\@%—EBE@;%%%*%EH—%&%E‘J#EE (AEHEXEMR) ABFIRSTE R

3. FIRSTH#BEZHIIRIGE — FEFIRSTR S, MNRFARFE FEH10/FRC, 10BFTCH%4, T FIRST
HEZ R,

A RO N BRI N 224 #R AT LAS 15 H CBME AL X S FIRS T IR (22 AR 4Tl . X ey
AR T E AR HTRIF B FIRS T

FE R AR FRPMIRR AR A A 24, FIRSTA B LM ERIX DS, IREE AT M)A

BSELUR WG BT LA T MR 2 e I I A0S B LA AEAE AT IR Y ) hitp://www.firstinspires.org/Robotics/ftc/
deans-list

10.1 Eligibility EEE#

A FEEAROEM AT S i 22 P A4 24BN FIRST B 4% B iy A\l o

o EAEMAUGEEH Y (105940) 8UE & m T TAEN (1M14ER) A BRI,

o EFE: FEEZESR, WREAFTEAAEHFESORMER2E4 BT L2 TR AVE IS
FIITE . IZ IR R R A KA 2 & 34 (B IR —4F) Wd. 25
{T\/I\ﬁfﬁ%giﬁﬁﬂﬁﬁﬁﬁﬁé\%&o TERR AR GRS IR A2 A A O B Beolk 4F
o

o IR A ST AE I L FIRS T 512 44 1% 2 A2 I I IR A —hs SRR, 1 B 2 A SR A W AR 153%
W, SNSRI 4,000 STE1E L o

10.2 Criteria FEgEER

PR N bRV R RN R R LAR:

JEFLH AT SRE ST LAMST FIRST BRI H
X FIRST M HI A KA 24 R AT I o

X BIRST B 7k B LI e i A o

AN N LA AR TR o
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o FURTRAHIE.
o AlksKEHANEE ST
o AEASIUBI AN SAMLEA S o

10.3 Dean’s List Nominations 18484184

Anfrrd Ao B 2 B AR R BT . AR TSRS ) A THEIBRRS ) o BV RIEATRIM 3 website HA A
feftun e 4 R TR (E B
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Appendix A — Resources [ff5%A - EiE

Game Forum Q&A HEEIIL AKX
https://ftc-qa.firstinspires.org/

Anyone may view questions and answers within the FIRST® Tech Challenge game Q&A forum without a
password. To submit a new question, you must have a unique Q&A system user name and password for your
team.

Volunteer Forum ZHEZ1E5

Volunteers can request access to role specific volunteer forums by emailing
FTCTrainingSupport@firstinspires.org. You will receive access to the forum thread specific to your role.

FIRST Tech Challenge Game Manuals FTC ZEFH

Part 1 and 2 - https://www.firstinspires.org/resource-library/ftc/game-and-season-info

FIRST Headquarters Pre-Event Support FIRSTEERFERT 2 FF
Phone: 603-666-3906
Mon — Fri
8:30am — 5:00pm
Email: Firsttechchallenge@firstinspires.org

FIRST Websites FIRSTE M

FIRST homepage — www.firstinspires.org
FIRST Tech Challenge Page — For everything FIRST Tech Challenge.

FIRST Tech Challenge Volunteer Resources — To access public volunteer manuals.

FIRST Tech Challenge Event Schedule — Find FIRST Tech Challenge events in your area.

FIRST Tech Challenge Social Media FTCAEZ IR
FIRST Tech Challenge Twitter Feed - If you are on Twitter, follow the FIRST Tech Challenge Twitter feed for
news updates.

FIRST Tech Challenge Facebook page - If you are on Facebook, follow the FIRST Tech Challenge page for news
updates.

FIRST Tech Challenge YouTube Channel — Contains training videos, game animations, news clips, and more.

FIRST Tech Challenge Blog — Weekly articles for the FIRST Tech Challenge community, including outstanding
volunteer recognition!

FIRST Tech Challenge Team Email Blasts — contain the most recent FIRST Tech Challenge news for teams.

Feedback /4

We strive to create support materials that are the best they can be. If you have feedback about this manual, please email
firsttechchallenge@firstinspires.org. Thank you!
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Appendix B — Robot Inspection Checklist fff3&B - fllas Nfe &R

Team Number: Robot Inspection Status (circle): PASS / FAIL

Robot is presented at inspection with all mechanisms (including all components of each

mechanism), configurations, and decorations that will be used on the Robot during the <106>
competition.

Separately test the Robot in all of its unique starting (pre-match setup) configurations. The <l06>a
Robot fits within the Sizing Tool without exerting undue force on the Sizing Tool sides and <RG02>
Robot Motion Warning Label is attached if servo motors move during the Robot initialization. <RG02>

Robot does not contain any components that could damage the Playing Field or other

Robots. <RG01>a&b
Robot does not contain materials that are hazardous. <RG01>c
Robot poses no obvious unnecessary risk of entanglement. <RG01>d
Robot does not contain sharp edges or corners. <RG01>e
Robot does not contain animal-based, liquid, or gel materials. <RG01>f&g
Robot does not contain materials that would cause a delay of game if released. <RG01>h
Robot does not contain elements that electrically ground the Robot frame to the Playing Field. <RG01>i
Robot does not contain closed gas devices. <RG01>j
Robot does not contain hydraulic devices. <RG01>k
Robot does not contain vacuum based mechanisms. <RG01>I
Team number is visible from at least 2 sides and meets requirements. <RG04>
Alliance Markers are present and meet requirements. <RG05>
Energy used by the Robot, (i.e., stored at the start of a Match), shall come only from <RGO6>
approved sources.

Robot is not capable of launching its own components. <RGO7>

All components on the Robot are from allowable raw materials and Commercial Off The Shelf :Emgg
products. <RMO6>

The Main Power Switch is installed properly, labeled, readily accessible, and visible to

competition personnel. The TETRIX, REV, and MATRIX switches are the only allowed Main <REO01>
Power Switch.

All batteries are securely attached to the Robot in a location where they will not make direct <RE02>
contact with other Robots or the Playing Field.

Exactly one (1) Robot Main Battery Pack of an approved type is on the Robot and it is <RE03>

properly connected to the Main Power Switch and either the REV Expansion Hub or REV
Control Hub.

<RE05>a(i&ii)

Where present, fuses must not be replaced with fuses of higher rating than originally installed
or according to manufacturer's specifications. Fuses are single use only.

<RE04>

Allowed electronic devices are powered by power ports on the REV Expansion Hub or REV
Control Hub except as noted in <RE05>a&b, <RE13>, and <RE14>.

<REO05>a

The REV Expansion Hub and/or REV Control Hub is powered by the Robot main battery.

<RE05>a(i&ii)
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REV SPARK Mini Motor Controllers and REV Servo Power Modules are powered by the

Robot main battery or a REV Control or Expansion Hub XT30 port. <RE05>a(ii)
Allowed sensors may only receive power from the REV Expansion Hub or REV Control Hub. <REO05>a(iii)
Light sources (including LEDs) are not focused or directed in any way, except for the REV <REO05>a(iv)
Robotics 2m Distance Sensor. Light sources are powered by allowed methods. <RE13>
Video recording devices, if used, are powered by an internal battery and their wireless <REO05>a(v)
communication capability is turned off. <RE14>
The smartphone Robot Controller Android device (if used) is powered by its internal battery or <REO05>b
by the built-in charging feature of the REV Expansion Hub.

Exactly one Robot Controller (a) smartphone Android Device + REV Expansion Hub or b) <REO06>
REV Control Hub) is required. One additional REV Expansion Hub is allowed. <RE08>
The only allowed Motor and Servo Controllers are: REV Expansion Hub, REV Control Hub, <RE09>
REV Servo Power Module, REV Spark Mini Motor Controller, and VEX Motor Controller 29.

Robot contains no more than eight (8) DC motors of the allowed models. <RE10>
Robot contains no more than twelve (12) servos. They must be compatible with the attached

REV Expansion Hub, REV Control Hub, REV Servo Power Module, or VEX Motor Controller <RE11>
29 and not exceed the manufacturer specifications for the controller.

Robot contains only allowed sensors and they are connected only to the REV Expansion Hub <RE12>
or the REV Control Hub.

Power and motor control wires must use consistent color coding with different colors used for

the positive (red, white, brown, or black with a stripe) and Negative/Common (black or blue) <RE15>f
wires.

Power, motor control, servo and sensor wires are the correct size. <RE15>i
If electronics are grounded to the Robot frame, the only approved method is the REV

Robotics Resistive Grounding Strap. If needed, the REV Robotics Anderson Powerpole to <RE155k
XT30 adapter may connect to the Resistive Grounding Strap. No other grounding straps or

cables are allowed.

Approved electrical and electronic devices may be modified to make them more usable; they <RE16>
may not be modified internally or in any way that affects their safety.

Wheel/Tread Playing Field Damage Test - Optional Rule #
Robot did not damage the Playing Field tile. [This is an optional test that is performed only <|07>
when an Inspector believes that the drivetrain tread may damage a Playing Field tile.]

Team Scoring Element Inspection Rule #
The Team Scoring Element is subject to the Robot Mechanical Parts and Materials Rules in <TEO1>
section 7.3.2.

Maximum size of the Team Scoring Element is 4 inches (10.16 cm) by 4 inches (10.16 cm) by

8 inches (20.32 cm). The minimum size of the Team Scoring Element is 3 inches (7.62 cm) <TE02>
by 3 inches (7.62 cm) by 4 inches (10.16 cm).

Team Scoring Element must be labeled with their Team number (numerals only, for example,

“12345"). <TE03>
Team Scoring Element does not use or resemble any current season’s COTS scoring <TE04>
elements. <TEQ05>

General Comment(s) or Reason(s) for Failure (if any):

Robot Inspector

Gracious Professionalism® -




Appendix C - Field Inspection Checklist fff3%C - it

Team Number: Field Inspection Status (circle): PASS / FAIL

« |Drive Team Members Present Rule #
Coach (required), Driver 1 (required); Driver 2 (optional) <C06>

«/ |Driver Station and Robot Controller Hardware Rules Rule #
Driver Station consists only of one Android device (Circle): Motorola Moto G 2" Generation, <RE07>
Motorola Moto G 3™ Generation, Motorola Moto G4 Play, Motorola Moto G5, Motorola G5 <DS01>
Plus, Motorola Moto E4, Motorola Moto E5, Motorola Moto E5 Play, or REV Driver Hub.
Smartphone Robot Controller Android device (if used) is one of the following models (Circle):
Motorola Moto G 2" Generation, Motorola Moto G 3™ Generation, Motorola Moto G4 Play,
Motorola Moto G5, Motorola G5 Plus, Motorola Moto E4, Motorola Moto E5, Motorola Moto <REOQ7>
E5 Play. The Android device’s USB interface only connects to a REV Expansion Hub or a
USB hub.
The touch display screen of the Driver Station must be accessible and visible to field <DS02>
personnel.
The Driver Station consists of no more than two of the allowed gamepads (Logitech F310,
Xbox 360, wired Sony DualShock 4 for PS4, or Etpark Wired Controller for PS4) in any <DS03>
combination.
No more than one (1) optional external battery powered or unpowered USB hub is allowed. <DS04>
No more than one (1) optional COTS USB external battery connected to the REV Driver Hub <DS05>

USB-C port or a USB hub connected to the smartphone Android Device is allowed.

Driver Station smartphone Android device (if used) USB interface is only connected to either
a Mini USB to OTG cable or combination of cables connected to one USB Hub, or one <DS06>
gamepad USB cable connected to an OTG Micro Adapter.

Driver Station Carrier (if present) meets requirements. <DS07>
DS |RC |Driver Station (DS) and Robot Controller (RC) Software Rules Rule #
Android smartphone(s), REV Driver Hub, and REV Control Hub are named with the official
) <RS01>
team number followed by —DS or —RC as appropriate.
Android operating system satisfies the requirements: Motorola Moto G 2" Generation,
Motorola Moto G 3 Generation, Motorola Moto G4 Play — version 6.0 or higher. All other <RS03>
allowed Android devices —version 7.0 or higher.
DS and RC apps are version 7.0 or higher and the DS and RC apps have the same version <RS03>
NA [REV Driver Hub (if used) operating system is version 1.1.0 or higher. <RS03>
NA [REV Driver Hub (if used) has Bluetooth turned off and Wi-Fi turned on. <RS07>
NA REV Control Hub (if used) operating system is version 1.1.2 or higher. <RS03>
NA REV Expansion Hub (if used) firmware version is 1.8.2 or higher. <RS03>
REV Control Hub (if used) has Wi-Fi turned on, Bluetooth is turned off, and the password is
NA . . , <RS07>
different than the factory default value of “password”.
Android smartphones (if used) are set to airplane mode, Wi-Fi is turned on, and Bluetooth is
<RS07>
turned off.
Android devices are not connected to any local networks. <RS09>
All remembered Wi-Fi Direct Groups and Wi-Fi connections on Android devices have been
removed.
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Communication between the Robot and Driver Station is only through the RC and DS
applications. Out of band communication is not allowed.

NA |Driver Station uses the official FTC Driver Station app to control the Robot. <RS06>

The FTC Robot Controller app on the smartphone Android Device (if used) is the default
application, the application launches, and no other messages pop up.

NA Robot Controller is set to the correct Wi-Fi channel (if required by the competition).

<RS09>

NA <RS05>

<C14>

Robot Controller connects with the Driver Station.
Robot switches between autonomous and driver-controlled operation correctly. <RS04>
Robot starts and stops when commanded by the Driver Station.

The team understands how to disable their Robot, if instructed to do so by a referee.

Team understands that software changes are not allowed in the Queue Area.

Team understands that the match schedule is only an estimate. Matches may start prior to or
after the scheduled time. It is the team’s responsibility to monitor schedule changes and show
up when required.

Team knows that they are responsible for attaching their Team Supplied Alliance Marker on

two sides of their robot before they approach the competition playing field. RS

General Comments or Reason(s) for Failure (if any):

Field Inspector

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”



Appendix D — Control Award sponsored by Arm Inc., Instructions
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