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1 INTRODUCTION %148

1.1 About FIRST® 3XF FIRST

FIRST® (For Inspiration and Recognition of Science and Technology) Hi% Bt E-~[] (Dean Kamen)
BISL, BIEERE DEATNBFERIF A=A 8. 1E N — AN AEDFERKMES PIPLEE AR, FIRST A&
{H AT S BRI AT I RO 45 75 A SE AR A STEM #E . 30 4K, FIRST @it FIRST i H 4™ i# )
STEM B MR, AUESEH NG, AR AKX S Tk, AIRNINEFE TS >], Mk
F5, FLREBEZRAN SR T B, FIRST 424 11 208 55 & Fh4E 4 E Bl i 5 A

+  FIRST® Robotics Competition——FIRST #1#% A\ 7548, 9-12 4E4%, £k 14-18 ¥

*  FIRST® Tech Challenge——FIRST Hi ARk, 7-12 %%, ik 12-18 ¥

«  FIRST® LEGO® League——FIRST ‘Rt ge, 4h)LRINATE| 8 4EL, i 4-16 &

o FIRST® LEGO® League Challenge——FIRST ‘= B3 Challenge, 4-8 4k (“FFid 9-16 %/,

1 L R A (] [ K M X )
FIRST® LEGO® League Explore——FIRST % Bk 3% Explore, 2-4 #£4% (444 6-10 %)
FIRST® LEGO® League Discover——FIRST ‘K k3 Discovery, “#RATE 1 4 (FER:
4-6 %)

FEIRENE £ 32 F FIRST F1 FIRST Jift I H (1945 S & U5 i FIRST B 5 Muk: the FIRST website

1.2 In Memoriam 2228 Z A

2019 4F 10 A, {fili-#6%5 K &TE 1 (Dr. Woodie Flowers) , —fi¥it2 % TS E R E, L5k
Ebi FIRST Jiifa LA FIRST f#ifwfszReE (& Figure 1-1) G &I T AT, k@4 AT EAsHn
it 5 AR 1 R SRR O I R M R SR T A, Ath PR SR T B AL R A TR DX BT SRR ) e o R ARATT
FraRif st 208 AR S MFTiE kb s 82 ~ % .

Figure 1- 1 Dr. Woodie Flowers, 1943-2019

1.3 FIRST® Robotics Competition FIRSTH{IFEASZE

FIRST #las A3E38 (fiiFk FRC) JLIEHARIBABHL I ™EL S E T kg, B4R PERZ B, &
THERAMGFE TSI HIPLE N, HH £ SF RO, SULRN bt Z a5, ZHRBE, ERIR
EAE N EEZERE, WASITEALIX X, STEM f) 25 BRI .
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H2% B SERE A ATIV B 77 B0 32 0 22 kA2 AT T A B 18] 32 FARAT T R 2548 SRS BT, S REF A 2 I3 B s
TR, KAh, AP AR ESTERE KRS, FEhULLREINE fA 22 el .

AE— AT (Kickoff) #0408 I B A PERPELE SR AR . X NN AT M SE TR A 1R R3¢
ARETSEBER AR, SRR, RAUURARIRTE S ARIBES & 2. S BRI = i ) Lk 4
BOILAR BT, fERH R &R, X m.

2023 4, FRC#4 80000 4 %2 {14 3300 SLEME SN, BASK H 436 &M DL K At 7

FRC BMIA 2 53 61 3 [X 5% (Regional) , 94 i7#h /7% (District) 1 11 37 sk (District
Championship) HJELZEH . 1Ak, K% 600 ST A Bk 2N 2023 4F 4 H 2547 FIRST 543§
(FIRST Championship)

AEFEI L RN B RAFMAHELE 2023 451 H 7 HEW S (EE R E])) 78 2023 FIRST Robotics
Competition Kickoff (2023 $£7& FRC JF#l{ 0 2L 415t

FETF R E, A BAATL AT B

o HRWEH Haas A7 2 2023 585 “REIAT”  (CHARGED UP) [ LL 3§ A 2548 1% .
© 2] 2023 FRFELLIRT PR
o IR ELE (Kickoff Kit) 1ENHLAF A IEE M

LA, W HMWKHE RN TR EE R IR 2 5E5 K52 05 KK
FEHE TAR N G N T AR R A i A iR 4 e AL

EEE FRC b7 F A1 X I X E T H FIRST Robotics Competition District and
Regional Event web page #& X TZAMAL HHMFERIIGHN, XLFHEH]
T MIAMEIE H FsE e, iEH T HgER . ARSI R 5 —ie, (T3
HIIA RN (r)3E e # 2 T BRI BRI 203

1.4 Gracious Professionalism®, a FIRST Credo

mREWEH, FIRST(ERZ—

e i ATl A R A FIRST A5 25 A0 — 8870 Sibmi it LA, JEEHAAIME, EDAMEX.
1 Bl L MRS A B AT IR PO ST 758 SCo - R REAS AR U AR (4 5E 3
—LE AT RER)E LA

o A BRI U,

o AN EMAIFE 2P IR,

o RREEHIA R R RNR, BRSSO S ST AR T IR LR SR,

o P AT LS A R AATEL S RO AR A DT RR, LA R A SR B .

£ FIRST (B &, A i M e 2 53 Bz

o EEREFHESEONARA IRTESE, HERKREEMA, Wi NAE
o RGN BSE B BEHERR R S AR AN B2 UG,

R, B3, ENIZEE HRIERRGE—E.
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FIRST® ENERGIZE™
presented by Qualcomm

w FIRST
ROBOTICS
COMPETITION

The FIRST spirit encourages doing high-quality, well-informed work in a manner that leaves
everyone feeling valued. Gracious Professionalism seems to be a good descriptor for part of the
ethos of FIRST. It is part of what makes FIRST different and wonderful.

- Dr. Woodie Flowers, (1943 — 2019)
Distinguished Advisor to FIRST

e HACIT TR AR BT > AR AL XA B R AN I . SRATHERR 45 IR A BA AT 28 — 556 T R A
Tl AB IR SR, LU AR EAT T B R B 5 LA A R 40 A A AT, TS SZ BT A 5E 2
PR T HIESE I b RSP IR LRI AL RS, I Sal BT 53 52 H &l m] Lhod
LA B R B AR X i 5 TV

1.5 Coopertition® HEj

£ FIRST, H.B (Coopertition®) &AL AL 2 28 h R I VAR (04 i AN B . 5 B2 e ST A A )
B 2 55 4 o AR SR g LN ZAH B B, AR EL ARSI 2 B, T B A B S IR L 22 5]
B B R AE T8 4 P R ELAE AT DL 00 T P B sl Bl fth A

REMEIE B RRRRENNES:

Hd 3% R (Woodie Flowers Award) # FIRST B H ¥ SR, (fidh 357 RATRIREH
THE—HEENRRBRSEE T HA FRC MEEE X SRR RHE X BE.

DB ERSRRARLERN, REUBANREEN. HARXR TR

R, AT RIRBEF, HE CREER B ANVRE B R R WTER BrREEER . FIRST 7]
DA E MU A B SRR 5 LR RARS, ERMNEFER—NMEEEEAGMAN, 2 THEEN
b3, XAFBMAERITFTUREESL, EAFAERE

BAVEFIERITIk RN F EURERSS 52 G5 RS . RITBFMEMRTIREAFALER
5 PSR AR RN — 45 55 2 J BEAT D B L 38 SR,

HEFIEYSENRES KRR, ARG LIS, EF et SRR, £dirE
—REFNER, 5T HBEEEEERNEE, ik “RIOKKERI GF”

)

Woodie Flowers Kyle Hughes (27) Andy Baker (3940, 45)
Liz Calef (88) Bill Beatty (71) Dave Kelso (131)
Mike Bastoni (23) Dave Verbrugge Paul Copioli (3310,

Ken Patton (51, 65) (5710, 67) 217)

1 Introduction \"/0] 8 of 132
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‘Gene Hass Foundstion

Rob Mainieri (812, 64,
498, 2735, 6833)

Dan Green (111)
Mark Breadner (188)
John Novak (16, 323)
Chris Fultz (234)
John Larock (365)

Earl Scime (2614)
Fredi Lajvardi (842)
Lane Matheson (932)
Mark Lawrence (1816)

Eric Stokely (258, 360,
2557, & 5295)

Glenn Lee (359)

Gail Drake (1885)
Allen Gregory (3847)
Lucien Junkin (118)
Matt Fagen (4253)
Christine Sapio (2486)

1.6 Spirit of Volunteering E {5

2023 HEEBERM: FEBERMPEEE EEHIAS FIRST HXHF R

A AR VE T CLHES AN AR L B R BN T AN <[l A g AT . B, AREE ML R
IR TI. #k, AAEMHA G SR (RS . R0 LUEIEE 3% FIRST S84 ip 8 Je 5 ok
THLIX— 45

SRETMEMZ 5EHEGEBERBASREW. A4, B0, FESEE. 200, #5%.
AN BER AR FE A LA ) BBl h 22 ST . XA AHH BRI SR & . LS EE
WAL, AR FIRST PO UME R, S EE T T RE “FRErfs” .

LRI I3 3 5 B E Hah R, 0 M IEAE G AT 5 S 0 & e 1) R fl 4 =2 A
HREA N FSL, i R AEIZR L gE . B ATE FIRST Mdnlik. #AMBAT, FIRST A LE

RIAE R B Ay o FRATHIEE K EAE LA “mmAE kst & FIRST FE#i—a, &—
im0, SR R E N AR, N NIIE, BEEAN AKX . BATS I E -
S TEAT AT 0% #12 B v 1o R A 4 — — R AT 145 SR AR AT R [RT RIX P AT N — — IR — M EATE A
HIS IR B B2 W IR

FATEWEIBEAT, PLRITA LR BMGE R E AT JA TR RITINAFRATT ) 2023 3§
o BIIEEN AT NSRS IR 2 4rAb, RS At A R B R R A

© BEAATREAATE AR

o FRBE ) SIS B A S5 BI K

© RAFEE I I AT

« € FIRST P& /> 240 AN FIIE 1A
- JEFEFERR AT A B B SR

o SESIANARI AN R AL AZ B AR AT TV T

ATEI FIRST B AT FRATFEARNTY VRATE1IE FIRST SHRATNAE BIS2 LS RTINS . FRATD
T BARAITE R AT B T — NSRS —FERINL 2. FIRST ['E J7 Mk 1R 2 % (great resources)
Al DL RIIAE I R G 3R B 2 & ER 2 5 SRS 50!

FATIAREFIRRARA T AL
LB F WA S Chief Volunteer Coordinators — Laurie Shimizu & Sarah Plemmons
FIRST £y AR Jiifn] 4 Chief FTAs — James Cerar and Mark McLeod
Lk #8373 =% Chief Field Supervisors — Scott Goering & Ayla DeLaat
P 9] 3% Chief Judge Advisors — Cindy Stong & Allen Bancroft
#H T4 Chief Referees — Aidan Browne & Jon Zawislak
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WLes A7 14 Chief Robot Inspectors - Al Skierkiewicz & Chuck Dickerson

1.7 This Document & Its Conventions 75 324112 6l

2023 LLFRTF- M FTA FRC PAMHIREL 2023 821 Haas SHLH “BidIA R HUIRA OGS BRI, Bk
EESpR eIV I

o “PCHEIATE” AR ERIMENE

o BRHEURTET KA

U EEAT RIS HU3E

EERERN (5224, 41, HEFRAT Fia B 540 50)

o BMEINTAE 2023 ZEZ= 1 FR B 4 DL L A i £ BE T

I REHSSHNTLEENS MU T Event Rules Manual ‘& VEACIR T ANBE 2275 2048 1 22 S5 037
TFHAEE o BH 37 500 00 = A AR AS S A ) 4 o 2.

AT A A0 TR SO B, A BT AR R R, I R MR IAT, B BAR AR BLSE
TR AN TSR o AT A BEAT ] F5 R BRI RO IR . BB T2 )5, Rz A ZE 2= 1) —D0#8 1
IR T

W AR NIRRT IE N S e ORI E S, TER, SRR BOCHE Ao X AR ) ORI IR 15 A A
HEEE, RNt b3 B BT BL 22 4 (077 FORTT A RO BRI A5, LU A% I 2 I AL 48 N

BB T AL TARE, ST CERMNNSH A “wfa FRILHEGA” Bon, thi
“blue underlined text” .

TR X8 2 FRC R B 10 BB h ik LTS, 27 TR 137104 Glossary 715 it 7 42
B R £ 4 K S 90 R,

R 25 P RO ARER T RE Y, AN Z B P A B T EHMARIE T2 SRR &Y.

« G fREHNE T Section 7 Game Rules: ROBOTS EZHIN|: HlLEe A

H fLE# & T Section 8 Game Rules: Humans H.ZE#0M: A&

R fREFE MM JE T Section 9 ROBOT Construction Rules HL#% A4 2 Sl

| X2 #N]J& T Section 10 Inspection & Eligibility Rules #1.#& A 25 A3 i #0
T RRFEHNJE T Section 11 Tournaments 45 x5

PAUR 95 AR E TA A&, DOAZE TR A/, e P A AR /N T A B .
K Figure 1-2 /1, R710 i) RACKRIET28 9 mHLE NFEEMN, 7 RRJE TiZE58 7 s, ar & MfE
SRS, 10 AR %15 10 28000,

Figure 1- 2 Rule numbering method

This rule is in Section S,
Robot Construction Rules

This rule is in Subsection 7, Control, | L This rule is the 10t

Command, & Signals Systems rule in that subsection
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B, EE, WRMERNEE S WIS X AR OR R, BUVIEAE
P B 2 T VR I U R B, BBV A RS, B RE, A0/BR
AL SEPRSE DL FE A Y “ AR i S

WHEANBAE N T — 302, BTN T SERR R BEA A& G RN
I ATZ A (0 AE P 2 TR ST R R B/ 5%, A4 ORI 5 W D . D

il RT e T 2 P 45 5 B RS ARE DO R AR ST S 5E AR RS i . AR
M (LLanipih ) S0EHNEIHE, flin “17 3e<H(20 43 JBK)” Rl “6 391 4 ~F (29193
JEAK)” o il e et DY 5 TN 2 ) R AP RN 2R (Bt o A NV, soME R B o =
N R RN T RS ERER, Tk B AEAR T K 3t B AR b ) S ol RSO 5 RS AR
(ot gt 3 4t RS MR I RS e a0 o) B (R SR D)

RIS T E, WSS, 5 PR IR SO B o AR T AT A R A PR AR
BT eI bold green text. FIHLARNS I & A i E TR MECRM E . “MXMWE" &
BRMEEIFRFMER, MNRAZER, HUESEFMN ARG B i3 F AT AR (s
fE L IRFRASCVRAIAL « e XK MNAE A TR Tl 2 5 40 A SCVRAAE “ B2 ) o oAb 0 it DUl A
M &S bold blue text. LA 7ro A o A I A4S 5 78 AU AN HE 2 18] 7= AL AR T 70 B A A O
TR e fR RS S 1 ) BAT B BB . SRR ORI T ZE S, T I ANIRAN

firstroboticscompetition@firstinspires.org HA TS IEE.
AT 2 Y50 RN AR RN OO (P S A0, — ey iR, HIBNHASE M EI, Py Nis

R LTI R ) , TUASHEIAEFM S, T blvsin FRC B MR IX (S B FIRST Robotics
Competition website.

1.8 Translations & Other Versions FHEIEFIBEMIRAE

CHTUETS” MILLERTFME TR R HIGERS, SN T BIOE A RAE I D T B P R A .
T SR BB R AS X a] SR AR ) 4 B & AL I ANWT FaBs s N A, RS VR BT . ARSREUX
FHEZIYEE, &R frcteamadvocate@firstinspires.org.

WA T B AR RRAS 56 T 28 N s iR 7485, A KAGTE FIRST F& 3 FFE = CORl vl i h
CHARGED UP - Season Materials web page 15 3R U - 4 A2 S AUBRR A (o SC i3 B8 3 SC i Wl RR A
BEHAMEATEERD .

1.9 Team Updates BIPASEFh

HIBNEE B (TEAM UPDATE) 3% ISRt k0 FRC ALIX B 77 36O A o4sh (HLAanbb 38 0, AR5 Bk
RO B E IR

o MWIFEREZNZJE B AN RS S SRR AT L, BN SRR Ak AN T
o B FSRFITIR)G BlE G — T BB A, BN ETRE T R

BN SE B RATAE “POdIHAT” R E MR BRI CHARGED UP - Season Materials web page i##
SRR A R F 5 TR AR

TR, A HEAR 4o
o ININEIAN R DL B R s, 289):This is an example.
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o BRI HAT _EIHBRLE. ¥ Thisis-an-example.

1.10 Question and Answer System [BAIZ &%

iM% &4t Question and Answer System (Q&A) X} 2023 FEHIH A FEF M 2023 CHARGED UP Game
Manual, 3¥I07iH Awards webpages, B 7t E 4% official FIELD drawings, F1/8% FRC #£5 (X123
i 528 #FE%HEE FIRST Robotics Competition District and Regional Events web page 271 .
AR ] DA 2% I ok 1 e RN (R 52, B HH B 1] /e [l 80 m DA 3 24 48] SR xof T S e ) ) = SR A T i)

M RGEI T 2023 41 A 11 HAAF 12 55 CGEEREN D o RZERGEH1E S % Wi CHARGED
UP - Season Materials web page. 1% RSt ) #7125 2= I e B 75 1M LRI BB B e XA A (7
DL BA S H Team Updates).

IR0 R G 0] AN 2 BRI = B A S o, AR 0] 25 [ 52 35000 T k2D 7 U A ) 25 2 TR R T s o
J& o R BIRTT LA TR 38 b iU e, (B THLE A A AEE B (Inspection & Eligibility
Rules) FH##)#] 5] (REFEREE Interaction) 5125k, LI FIFIMLAS NS L AT HAT A AR REAL
U AR A E S LB KB, 158K FRC B 77 R4 :
firstroboticscompetition@firstinspires.org.

15 R R & LR B B M

o BOBIANIE RS ECT RE iF)E,
o WPAEFEERF AP 1 e SR,
o MHLEARGE LR E RIS PR S.

AUl T, SR/ BT R AR G . b I A TR A SRR & R Rl R, Hean:

o RXAEM, KRBT, AA?

o ARG ERAE TRIIRGL, BRI ECHIN % E A T2
o HEERHE

o AR

U i) RO 2t — S AR R R S, AR ELEE I R, B, DA AR AN AL R . bR
n:

o RATHLES AR B HER R L 0 AWGA0 2k, IXFPZ 2 iy 1 R A 2K

o RAOIAHEZE MR G MR TTHLE N AT X, LO7HLE AN BT Y Z 2 nfmiEfEH,
REARRE— T S e 254 3] b 2

o WERAPLENECTRERIRIEIE, ARG TR T ST ESR B 1E A2

H “FRC 07 F /' $2 H A i) e /R It oo R 3 R G i)l CHb s s UeG 2D, b2 i 4
FIRST & #BIE12r, X2 j— M AR AN A AE 5%
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FIRST A%£Z= 0 3 @l——FIRST ENERGIZE, &8 (Qualcomm) AR £

RRANTERECIBHIN 2. MHESHBATHTHEAIHLES, BIORFF T RREME AR R, BUESRIRATIN B SR, AL
P ikt SRR IS I E R A . fEIRATT) 2022-2023 LA AN FEE—— i EE A A LI FIRST
ENERGIZE 27, AT BATLRS 08T B AR AT RS RER K AR R AHE S A T B BT B30 7 o QBT A 215 T
Ao

A4E, FIRST BIBMEA PR T REXE 24 B 2 BR PR, XA Fh A & [F w82 g B AR 7 (United
Nations Sustainable Development Goal #7) ——¥& & T HifR A NSRS AIHAFER . FIEEMA] RRSE RO BACRE
Ui WAL ER FIRST K12 5% B ARAERII AT Rk, FATR AR A B THATBCON N — AR5 M AT
o NN S B R IR ki

!
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CHARGED®

PRESENTED BY JIVF

The Gene Haas Foundation is proud to be the presenting
sponsor of the 2023 FIRST® Robotics Competition season.

The Gene Haas Foundation sees
the growing need for skilled
manufacturing employees industry wide.
By expanding access to high-quality
manufacturing technology training programs
and supporting organizations like FIRST®,
the Gene Haas Foundation is energizing
the future of STEM.

The skills you develop in
FIRST Robotics Competition are relevant,
in demand, and the same skills needed
for the future.

How will you power new ideas forward?

Good luck to all the teams this season!
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Figure 4- 1 CHARGED UP field and key elements

DOUBLE SUBSTATION

SINGLE SUBSTATION

CHARGE STATION

2
25 SOLIDWORKS

Maodeling Solutions Partrer

7 Haas 2ILM “PolIET” Lhggrh, BN 7 4 I B A2 8 ab 21 L 3808 H DU HE R & 7 BRI A 411X o
RN H AR SRS LR B, R IE RIS R N AR, N X E R R . AR ot
AT B PEE LR RANIZE N . ERI LSRR AT B, BRI 8% A5 5 5 5 4 Ath AT F 78 fE 3l
FI L FEET LA 15 B2 EH ShE BOF 4G, 7R LR BEL A AN LB T e dm A0 H SRR 7 2515 9, LB Bl 15 %
FHRTINEREN

o HBIEIFALX,

o NS ELFEE HJH B Mg L1557,

o (FEEEL G HEARAT TS HLU.
ELLFEFIA) 2 50 15 Fbrh, H/E FRAEF LSS NI fIA 4 445 7, B8 I E A

o INASLL AR HAk R A% B4,

o (EEEER HHEAATR TS HLU.
TE LU R 25 AR SR AT B e 1 70 () B B R P!
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5 ARENA 17

T EE A H Hass HLM “ZEIET " WML EBht ) — V). i, LEIEER, Prasmides). e
NAZ A7) i A B

T RPN, TERA RS kAL, H, FERZ. ©o8Bi. s N &z
FERE L FR R . AT R — VI AR R F AL THFEPIRES . R STE
ANFEFSAE BB TEN RS, Froat e —ShzR, STHE EERIY, 155% “2023
FE A R Akric Bl 2023 ARENA Layout and Marking Diagram” o flZh A AR 276 BT HHLES A IR i A &

AT AT LG LR “JOBSUE” M, TR BARIE R R R0, 50 R
S RO AR SR 0T, SRS . AR, CAD BUB, AN “ RIS (05h
W62 B FEAGHS 22 R A E 2023 “ BOUEHUFE ™ 2 IFANFE B HORITTR CHARGED UP - Playing FIELD web
bage.

5.1 FIELD izl

Figure 5- 1: CHARGED UP

I EEER S

DOUBLE SUBSTATION

i
BARRIER

B
SINGLE SUBSTATION

CHARGE STATION

FEEEuE 2
IS SOLIDWORKS

Moteling Salitians Parties

FAS “PIBUIHR” WRERIIAHE — A 26 FOR 3%gi~h (£ 802 JEK) %8, 54 Ji1 (291646 M K) £, #
OB R A5, EH N AN RS, R N BB, S Y B AR ORI, XU HE ) e A I
BHMATEE CREH D X,
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Figure 5-2 CHARGED UP FIELD boundary

FIELD boundary

2
2 souuors

Modeling Solutions Partner

Figure 5- 3 CHARGED UP FIELD boundary at DOUBLE SUBSTATION

FIELD boundary

r /

F /
vy /

7
Z /////I/ VAvs

217777777

z
Z

PORTAL

Dyt N 1 DA R LE SR B

o 3AMLEPIRAT 3 AN E MK, LT R BERTTT,

o IANLEFEHIEA T A B GTE AL T AR XA,

o TANLEEAR RN 1 AN O RAT RS, W R It P L T AR N R AR F e X

o TANZLEXVAZR R 1 AN AR R, RS HERAN T RIk B  Ar B — 2k HARAR,
o 2MBREE, BESARIE AL RN U5 BK 2R AR X B T

Wyt R AR A ROk EE, HhEE AL Ao 524 Shaw Floors, Philadelphia Commercial, Neyland 11 20, “66561
Medallion”  (i&VE &t Neyland Il B2 A TF 2 BRI SR, AR 9 ARE St T BASEAHIE Y Neyland [11). 4t
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MR 10 2% [ s £E S TR i b AR i A2 3M 7 i 3M™ Premium Matte Cloth (Gaffers) Tape GT2
B AL AT R

DKL PR T . R T SR 8 sk (29 51 JHOK) , RHEZR DU B B AR A A RS
HESR N 822284 JEBRIR IR AR (TRTAK PC AR o #P 2 EIHA IO/ A21T (Gate) W DUTIFIEA G A7t
LUSCE BHENLA N . PRI S, TN FHEETEREON 3 R 2 e~ (29 97 JE2K). A2 IR L3R
SORRFR BT

Figure 5- 4 Gate locations

== Gate RN ot

2
2S soLIDWORKS

SCORING TABLE Modeling Solutions Partner

AFEER A RA P EEREE G . Hh—FRH 2023 Official FIRST Field Drawings & Models fj#it
MU AndyMark A= RIFFRIIRSZ . BRI AR THE SN, (HAR R SHARAE, TERE, AT TR A
IS FE ). AndyMark fi 3314 #i T AndyMark 435 E AndyMark website. A< i () il A i
INIIER AR G )37 .

— 2k F 8 HDPE M B2 R WEEIL T 70 & (PP A A S BIREAD FE s s i R o M ORIPE IR 203
BB A — AN R BT . M IR IPE R KR 5 S8R 6 96~ (£ 168 JHoK) . MUl % i (4
19 2K i, 79 (L4918 JEAK) B8, M il O TV AN 4 2 A1 RS A A P22 45 P2 LT ¥ 70 G
POEARM eI b, RIS m AR 7% gos (4922 2K) o WO AR e+ L, 41
PR 8% (£ 53 KD &, 6 Hisf (2915 JHK) TEARAS M 1% JiF (29 4 JH2K) |
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Figure 5- 5 Cable protector segment

2
DS SOLIDWORKS
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5.2 Areas, Zones, and Markings Ki&, EKfl#xic

iR R X3k, XRIRRICSCR SEAR T R iR . BRAEEREATEH, ANRETE H A e X F 261
Jis s R 2% I 3M ) 3M™ Premium Matte Cloth (Gaffers) Tape (GT2) %Al fAn 2B ke kil 4 1. ey
B2 JisF (25 JEK) .

Figure 5- 6 Areas, Zones, and Markings

F20R%% STARTING LINE

thizék CENTER LINE
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f 4 ™ - 9 9] '?FF

LOADING flsupsTATION
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S | s

ALLIANCE | | _ oy
AREA | _ MMUNITY IR

BERY, |- | X —

-
—

STAGING MARK (under CUBE)

b

2
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Modeling Solutions Partner
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«  BKBEXR (ALLIANCE AREA) : —4 20 %61 (£ 609 EK) %8, 9 981 10%5 1 (£) 300 EK)
K, TWRmresE, OF TR, Mg, B TRSERR

« W%k (CENTERLINE) : —4% %k, {37 F 4.

+  #X (COMMUNITY) : —A~ 18 ¥R (£ 549 JHK) %, 11 BN %t (£)336 HK) F 16 %
FOVwdEE (L1491 BRK) 38, JoMRf, FHECHANG, BB, IBCHRE e Ry e B R X
o RATEAXTEREZ A,

+  H#KIX (LOADING ZONE) : —/> 8 JLR 3 Ji~f (£ 252 JHK) %8, 17 H~fagies) (4336 FHXK)
B 22 e 0aHENT (9 671 HK) IR, TEFRE, HORCRHEE, BEEE, iRt MR G R
B RS DX 3 il 2R R IX T 2 Y.

o HEBUPRIC (STAGING MARK) : FISR N LL 2838 HAR MG AL B 8 Mridz —. bridy 4 i) (&)
10 KD 3fe 4 &~ (4910 KD 22 XA B . Faiclal iy 4 9ER (£ 122 J§
KD o AEDCARE 4 1 LA BRI B B A S ) RS B R 18 SR 8 Bt (£ 569
KD o BARAE WKl Figure 5-7.

Figure 5- 7 STAGING MARK locations

GAME PIECES
hidden for clarity

18 ft. 8 in. SRty

(*569 cm) o 1 v in.
(792 cm)

>
DS SOLIDWORKS

+ E4RZ (STARTING LINE) : 7RI X ISR UG X3Py, B Ik B 2 S8R 4 98~ (£ 71 i
NUISEE

« AWK (SUBSTATION AREA) @ — 12 B0 (£ 366 JEK) 98, 18 B 7 9~ (£ 566 Ji
KO, CRRE, BXUCR RS, MEILZ, MR, SR A R I € e B R X
AR L X AL A D (PORTAL) R
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5.3 BARRIER [g[E

Figure 5- 8: BARRIER

/ﬁ/q in.

(731 ¢cm)

2
DS SOLIDWORKS

Modeling Solutions Partner

Sy BEAL DX R AR B X 1 7 JER 4 D~ (£ 224 JEK) KMBERCA S . PEREE AR 1 38R 4 35+ (4
41 KO B8, WS (46 =KD e JRBESCHEE 1 HRiT (B13 =K JE, 1 R R%SET (431 KD
R EREE (polycarbonate, LA RfRiFR PC AR f “hfkE” |

5.4 CHARGE STATION ZFEHuf

Figure 5- 9 LEVEL CHARGE STATION (373 /434843 field tour video)

(~244 cm) 9% in.

a4t K
(~122 cm) ‘ ),

6 ft. 4% in.
(7193 cm)

8ft. 1% in. :
(7247 cm) ' / /

3
DS SOLIDWORKS

m Modeling Solutions Partner
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—/N 8 Hisf 1) (24 247 JH2K) B8, 6 JER 4w~ (£ 193 JHoK) RIS, BEIETEAIX . HAgriE
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P15 . BV GFAT TR I i, TiES PC AR T 4n /&l Figure 5-9 Ffros iy T HER 9% de~) (4 23 i
K)o HFRFEMEIN 1S K, FEREILGE THIEE 1 SRR 4 5F (441 1K) o FEIERIBIERN %,
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RHB Gl el 91 IRE Ehess a3 . 78 Bl TR & P, AR MR B2 K4 34%fE, W
Figure 5-9. 478 Ll SE iRt , ARALRI AR BERZ02 11 1, AR iR R 71% %, Wi
Figure 5- 10 ffi7x.

Figure 5- 10 Fully tilted CHARGE STATION
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. 4 7\ \,\\\I‘I @
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5.4.1 CHARGE STATION lighting ZSH3u5)T 3¢

Figure 5- 11 CHARGE STATION LEVEL lighting example

LIGHTS

J—

2
DS SOLIDWORKS

Modeling Solutions Partner

K S €0 PR KT 22 2B A 78 P 3 (R JEL L MDA TR~ T 1) 4 AN v, FIORAE 7S 78 st 2 51161

Table 5- 1 ENGAGED light states

TR AT

- -{E b e ]
- TELL TR AR 2E: 75 s AP
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5.5 GRIDS HBHOM#E

Figure 5- 12 BLUE ALLIANCE GRIDS (¥4 /48 ¥4 field tour video)

W\

18 ft. %2in.|
(7550 cm)

4 ft. Yain.
(7123 cm)

N\ 4
Outer GRID
<
4t 6% in. >
(7138 cm)\ DS SOLIDWORKS

e T 2 Modeling Solutions Partner

14 3 MRS E T 2 /MMM, 1 AGERRE, L TRNKRERETT, Sty A RE
Mo BEAME A 18 JRerin) (£ 550 KD 98, 4 R WgE~) (£ 128 HoK) &, 4 9ER 6%dE~) (&
138 KD IRAARACA G o — 2R IR A U C f J 7T Bl B 5 78 v D IR PN O 38 L 7 B IE T

Figure 5- 13 Individual GRID overall sizing

3. 10in.
(7117 cm) 3
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2
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Modeling Solutions Partner
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Figure 5- 14 GRID NODES and ROWS
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Figure 5- 15 GRID top view dimensions
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Figure 5- 16 GRID side view dimensions
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5.6 SUBSTATIONS I Hif

AR R — M NRIE L FETE Bk n Ml ds N sl ERREICA & . BN R XA 2 ARl 14
FAAR R 1 AU FEL.

BAZHEEHEA 1A (PORTAL) —— NI AR ELBEIE B45 L a5 A s py 1) = 4 23 1).

FATENIE — LA N\ AT RE 7R B — e [B] Rz AR FE Y, 15 % Section 8 Game Rules:
Humans kB HREELER

BEA B AL 10 00 FL it 0 25 50875 P K B O AR B A — 2R k. R AR LS R P A T 2R R

Figure 5- 17 SUBSTATIONS (3711 : field tour video)

AprilTag identifi
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Figure 5- 18 SINGLE SUBSTATION
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5.6.2 DOUBLE SUBSTATION ¥XZTEEuh

Figure 5- 19 DOUBLE SUBSTATION
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(29 33 JEKD ¥R, EATMTITRT SHEE 3 58 1398~ (£ 95 oK) &r. FANESHEEHE AT LA H

i (4 — {3 2 AL
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Figure 5- 20 Dimensions for DOUBLE SUBSTATION

3ft. 1%in.
(795 cm)

-
DS SOLIDWORKS

Modeling Solutions Partner

(738 cm)

BEAN UL AL T3 L 5P AR E g A% 22 ) o S T3 R g TR R T 381 R T A R BE 2 2 SR 10% 8
S ORZEIE/OT BE) (£ 87 UK, REIE/M 25 =KD . R A T BRI BE R, L5
Mg 2 BER 10%5~) (£ 89 JHKD) , AndyMark 7ty 2 9510 s~ (£ 87 JH2K) , WL Figure 5-21.

Figure 5- 27 DOUBLE SUBSTATION distance to neighboring elements

2t 10% in.
(789 cm) 2ft.10%in. 1 in.

(787 cm + 25 mm)

2
DS SOLIDWORKS
Madeling Solutions Partner

OR
2ft. 10in. (787 cm)
on AndyMark field
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5.7 ALLIANCE Walls BXB3iZ

Figure 5- 22 ALLIANCE WALL (33448 %i4: field tour video)

\ DRIVER STATION 3

DRIVER STATION 2

2
DS SOLIDWORKS

Modeling Solutions Partner

R BE J5 7 00K B DX 3 FH R 2> B LS A AN HR A2 2 . KBRS el 3 SRl 4L
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5.7.1 DRIVER STATIONS Z{Eiu}

Figure 5-23 DRIVER STATION dimensions

. leftsin.
(~198 cm)

2
~*____| 25 soLIDWORKs

Modeling Solutions Partner

#fEui (PLAYER STATION) fEEXERSRNA 3 Ma B . HAE 21k &L EE T RTINS
NHIH T . AR R 3 R % JiF (93 JHK) mIsEEMR, 3 3R 6 s (4107 JHK)
(= R I2 B SRR S TR R A B . — /MBI 28 e e R AR Sl A FH SRAR R E iy . 287 5 98 R 9 i)
(#1175 JBK) 98,1 R % 95~F (2931 JHEK) iR, A% 4 B 6 Jisf (29137 JHXK) &K, K% 2 3E~F
(5 JEK) BEMIBEARMMGTE 7287 b, Biliwd b, A7 LUk A ) 120 6 8 A 1 48 4 £ o ] 52 7R 28 7 b

AR R VA R R B R A RIS . RN T, AT AR AR T4
Fo BN AT DA Ak B R A 0 0 2 A/ BRRE R 2137 b5 2RI, XA R IR A
iRV A A AMIROZAE USRI G 2 HT AN FTA J458 i BAARL 337 b 38
AT DA P XM R 15 .

XA RIEAEIR 2 X I R it 77 S8 38 F i R . W% 1) Sk > M) PDP (T H
fE384kfE) —— Program Delivery Partner.

B RAE UG AR 7 R4 E:
o TARBUKMIMZL: 7T DHBA BRI L um LUK L, EERpEsl 248 (FMS)

e 141201k NEMA5-15R B S {26 B VEHE . SN ERIEu 28 7 HERA, WEEE 2 2R g 2%,
i 0] DU SRR A e it ol o BT 75 B B B 4 o P R 8 FHIR O, 47 10 ik o BT W2 AN 2 AR
FEd% (ARENA FAULT) . BRUN2 2600 0, Fr DU Se R i S 3R At o fifi L A 72 4 1 .

o TARTHEM (E-Stop) : fERMFMGRIAM, MRS MeEHLa Kk
o IABNTHIRAT: BoRBME SRS, 22 Ak AT

o 1 /BME LED T AIEoRFTEBRB A, FERLE RS, RRIRHDIRE, 2R BRI b
U= S VA
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P LED HERR AT 60 2 A0 LR BIEEER i€ ¥y LED 4T, S R7ESE = ANIRI AR E L2 n
LED 4T Ry BT, HERAT ) LED R B RFPIRSEE:

o HlL& N LED 4T:
= Wt RopHLENIERE R RS HAE LR L.

= AR FIAENL . —MRLLEERT, ihiEH RE LALLM EE, HILEE A
BEL; B—FNRELLSES, P8 ALT 8 28RE (BYPASSED) , #Las A
PRk THRSE, BiEE AN T 7 BEAL.

A5 WERIFIART, ML ACEE LT iEn REOHE TR, R RS,
TieHlEg AR BES, LED Tt AxsE.

o B4 LED 4T

= BREACA LED ATW5E: BAMRA% N T OMARR 2, B AL T I R S,
B A AR BN FMS il TR SR, S ELEE A EL

o R HLER A B s L
o 18 LED /T4, VE4UHIA WE/EN; LED 4T 4% DRIVER STATION LED Strings.

o IR RS (AR 2 SfFuh) . BORIIEC A Z/ONE, BUR/REIFER 2 DA, i
I S G AU A 1

o IHIEHI RS FMS BIRE AL SE: —REHRTE 2 SHAEW ST R
5.7.1.1 DRIVER STATION LED Strings #{Ei} LED JJ%&

B 0l 52 B SRR AE 2R AL 22 e — £ LED 1 nUIRAT 5% AT 2R OME AR IS 2 25 5, HBBIRES
AP IR T BESEE.

WARAT SR HT gk, R DL ik NS

Table 5- 2 GRID light states (/- 41 #40: field tour video)

ST MRA W %14 2445

SRRIRE AEELFE AT i O R g

SIS HAGE T MRS AREE 00000000000
E5H FRAIN I AT DLz il NN 00000000000000000
gifg@ })@ﬁg b (LINK) 739 (1 AMdEBEss T2 20%40 >
it 1T, 2 MBS T 5t A0% AT 4555 CO®88000000000000

AT R

zﬁ!ﬂﬂﬁ 4 MIFER 1E Hshf B A 15 S 8 L 15 0000000000000
"HIE] 5 AMAT5E A SRAGHF AL 2% 1F Ei 2 00000000000000000

o, HATREE
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FIRST -
>imce  ofARGERE i

EEEEEEEEEEE -//{_Mf
it
Kat (NERA =
H7, FRRE RIS B RS 2 243 2 0000 00000000CO000
VAT &R )
2HE 3 B8 0 VEA A O00000OOOO0OO000C
B, EAk 1 2 R LY T i eloloel I I I looo000006)

Byt gEd, BEEBEAS, TS ES.
Figure 5- 24 Blue ALLIANCE example light pattern — W& G BRAT S6RE R 23545

ENGAGED in AUTO with 1 LINK achieved BZh¥rEIs2mk H1E, 1Mk

DS1 0000000000000
DS2 0000000000000
DS3 0000000000000

Figure 5- 25 Blue ALLIANCE example light pattern — W& &I BR4T S6RE R 23845

ENGAGED in AUTO, 4 LINKS and COOPERTITION BONUS achieved BEZIMEBEFERR G1E, 4 MEE:, S1EXHE

DS1 L 1 1) 100eeel 111
DS2 I 1T 1 I@0eeeel I I I
DS3 00000 O 00000
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5.8 GAME PIECES LkE®EA

PLAEIE B A P HEATT B

5.8.1 CONE [Rl$

Figure 5-26 CONE

6% in. 1% in.

1in.
(726 mm)

1ft. s in.
(733 cm)

8%in. £ % in.
(721 cm £ 3 mm)

- J
e s 8% in. + Ve in. "
= (721 cm £ 3 mm) =
h
2
Yin. 2S SOLIDWORKS
(~7 mm) Madeling Solutions Partner

FAFHER 1 ADBE A 1 HER3 6 (2933 BEKD @RI bRiCH B, HE 165 7 &n (49653 7))
RANAHEA KR 8%t (29 21 HRK) REIE/ %S (43 2K) , M dmEusist (47 2X)
SCHERIAIE T R . KRR bRiC ] B8 HE 1 Flaghouse A a#iiE (45 4158) , 1 AndyMark A& 458 (4
5 am-4700_syc) .
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5.8.2 CUBE Fi&

Figure 5-27 CUBE

>
2S SOLIDWORKS

Modeling Solutions Partner

< 9%in. £ %in. | >

_('24 cm £ 6 mm)

A TTRBLE PVC (RELIE) WmEWHIR, A FIRST ftr&, M Figure 5-27 Fiw. —ANrHue
1AL ETERI, A, BWRATARE 9 i) (£ 24 H2K) ®ZEIE/fiades) (4] 6 2=K) 3%
HEHE. BNTYARM, nTReRAFERRT, RS S RS se A M5 . A CUBE weighs 2.5 oz
(~71 g)— 7 HE 2.5 %A (L4971 %) o ATRARTTEGE 1A SuEd IRA, H Flaghouse 2wl filli&
(45 17810) , 1 AndyMark A 4454 (45 am-4700_bpc) . ELgerh yHea W44 i s, Bl
(/NIRRT AR L IR AT AN T o St TAE N B A RN 1 AT RS R ST G2k, WUk AL

1HVE & Flaghouse A& 4i'5 17810 [/~ M IEAFI B8 240 [F . Flaghouse A ]
M= B, FrAmAEEEAN OmEET, R sakA.

5.8.3 GAME PIECE Holders LtEBBRWKHE

A B Sl X851 LU B B LU BRI U6 B B 2 A7 R W i A (72 i 45 Uline part number S-24135) ). US4H
BEV A A AR 3 DX 75 T — (43
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Figure 5- 28 GAME PIECE Holders

2
DS SOLIDWORKS

Modeling Solutions Partner

5.9 Vision Targets % Bir

Figure 5- 29: Vision targets on a GRID and DOUBLE SUBSTATION

1X.J LR
Reflective Tape

AprilTagstriR

2
2S SOLIDWORKS

Modeling Solutions Partner

MUSE H AL TR A IR RIS A Ll b — 3 PR ALSE H A
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o SO
o AprilTags Frill CEEIRE April Hlds A See = R E AR

IR O A E RN B+ (Kickoff Kit) .

5.9.1 Reflective Tape RRJ}t%%

YE A B FRIG OGS 2 B~ (4 5 JE2K) JEfK) 3M 973-10 Diamond Grade Flexible Prismatic School
Bus Marking Series White B #I1E, FRE AR BEHET 5

RSB HET SHA —A 4 9 (410 BKD mpE B EA RO OGS FE IR B T —HE R HE15 A3
TR /e g~ (295 22K Ab, DARE FE7E E B v i) — HEFG HE T S T30 8 Ja~F (2920 JEK) 4b. X FEM
BEH BRI B b B R 3 TER 5%E~F (4106 JEK) A1 JER 10%3~) (4 56 JHEK) , WA
Figure 5-30, 1 E A — N FHELEFIHEY s BIIRTE, ROGEKIR AT BEM AT

Figure 5- 30 GRID retroreflective tape

3ft. 5%in.
(7106 cm)

1ft. 10% in.
(756 cm)

P
ST DS SOLIDWORKS

Modeling Solutions Partner

h 4 Yy
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5.9.2 AprilTags #RiR

AprilTags #riRAZ2 1 ANAK 8 Tisf (£ 20 JEK) WIEF AL Hbr, A7 F WA Eub Al E R . i b
SAtE 8 MERRIFRIE (Marker) , {7 & W& Figure 5-31.

Figure 5- 31 AprilTag locations

2
75 soLiDwors
Modeling Solutions Partner

A HRCR E 16h5 FriH (Tag) K%, ID 5 1 3] 8. AprilTags briR 23 7E 1 Bl K 10%%E~) (4 27 JH

KD HIIETT T PC AR H G 8 B (£ 20 JH2K) FRIRTE PC BRI A0y, H 0 (1 2 6 1E J5 TR IX S i

SRR AR AR JES R AR BE 2% i~) (2 6 JEK) , 8 i) (£ 20 KD ARl i Jes i BE B8 AR 1R 240 1% e~
()3 JEK) , EAKWLE Figure 5-32. FAMFRicA A ID iR 552
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Figure 5- 32 AprilTag sizing

4 <
A
\\_ L W,
6 in. gin. | |10%in.
(T15cm) (20 cm) (727 cm)
2% in. ‘ (o - |
("6cm)| AL
C’ \\ I D 1 ( )
L p S / ‘\_
Outline added in image for : P
visul clarity - edge of core 1% in. 25 SOL‘?Wf?RKS
AprilTag geometry (T3 cm) o Jonions aptne

FLJ) WS B AprilTags ARIRFE ] —HED7 BT G I IR T A 98 BE oy, AR IR KR FRRE B HhEA 7 1 S 2% 3T
(2736 JHOK) o WAz (AR LA TR A R TERE G, AprilTags bR 2 JE bR IR PR 2 3t BE 1wy
19 11%E}F (459 JEK) .

Figure 5- 33 AprilTag locating dimensions
\

Note: Dimensions measured from carpet to|
bottom of 8 in. (721 cm) AprilTag square

!

E —

11t 1% in. T E
| ("59.cm) |"l/|

JJ p’S SOLIDWORKS [

1ft. 2% in.
(736 cm)

S

Modeling Solutions Partner s
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HUORTS 3 2 bric 7 B 15 B 2% 2023 £330 B AlbRid Bl——2023 ARENA Layout and Marking
Diagram. A ¥TEIRIFRICS W, 2023 FEZ2k 3] 3 O AH 5< T T ——2023 Playing Field page.

5.10 The FIELD Management System gl E %

Wiiizdl 248 (Field Management System, f&Fk FMS) 2 6t 5T B0 A% i) FRC 371 5 it 1 i, 1% 4% 4%
L. FMS B EFTA B 71 &, ATHEN, HAFAMEBLE, JoL AP, (LRI, MR, B

LT B ARl R R U N 2O B A F A I 5%, 2227 H 3wk (Driver Station) #1454 £ 2 Al
FMS i, — Hi@ &), 3% Table 9-5 1) fJT s 4 ol A H.

HHLER A FMS AHZE R, B TR NGB . Fisa FMS {5 BT L& FMS A BT
FMS Whitepaper.

FMS 28§78 T RSB H S HHATH I T H A B, W& Table 5-3. iHERIRE K2 —Mif L
SEME,  UNIRIEIR T I I HUA M I 23 2 R A — SO, LU v i 8 R B R R I TR D i

Table 5- 3 Audio cues

R B Elit e B BB

- SR 0:15 (AT EY) "I e g
Hafr B4R 0:00 (A zhirEY) “IEN

FEH BT 2:15 B =R e
BN R B LAY 0:30 KRB
(T 0:00 S

H gL n/a Sy
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6 MATCH PLAY LbLEAS

f£ “PRIEIHTE” MLEFE, 2 ANREL (T DN R 4 SOMIAD F75ess, WEMPATEL T A%

6.1 Setup BHitigEH

Figure 6- 1 MATCH setup

2
SCORING TABLE DS SOLIDWORKS
Medeling Solutions Partner

6.1.1 GAME PIECES ttE@EEH
54 NFIHER 44 A J7He, $950 TR, HEROE R

A BRI HLAS N AT DUE SR TR 1 AN RIHEER 1 5B, ML NG 2 SE SRR L ARIE A,
B. AEANEKEIR DLEFARE 4 P ARTE R e A R HE O ie b, FRic (B ILIE] Figure 6-1,
a. WURBABMEMITEE, AT RESWIRAE 2 MMUFRE L, BIHESBIRAE 2 AW ilFsid
L’
C. fKIEHEEIAE AR B Pl i s, RIRMIEIHE (20 227 4> MFARIITTHR (15 4F] 22 1)
TR A L PR K A R s (X 3K

6.1.2 ROBOTS #1%& A

R B AR R3S N, kL Es AIEREEAL (BUMPERS) sE&fi THATM “HX” iy, Il
75 H309 HIRL5E.

U0 R AT I 3R T 2 N HOU RE MRS 168 J7 Bt PN ER A S IR i 0 FE EE SR R EL L% A B Ui
FERH . FRPVFIE G = BRI AN NIRRAEAULE . FRIET, HLaS A% AL 5 A il PR I
e BESAFRTAC
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2007 1 S BLE A
W7 1SRRI A
2077 2 SHERAFu HLEA
W7 2 SR RIS A
2077 3 SHRAFu bl A
6. W7 3 SEAFMRIHLEA

FEVIRAE T R AR, R AR R (R RALETT) Yol JE A Bl E.

asrowbn=

6.1.3 Humans A3t
B SR GLIPNE A DA

A BRAR TR AR B X, R
B. NRBZUhfEABIGL )G, AR Lk X I8 Py B Ik A DX 4y
C. BORRuhfEZRHIRE MEEIT A XI5,

6.2 Autonomous Period BT ER

FLBE IS — I B RF SR 15 70, FONE BB (Autonomous Period, #SCfRiFx AUTO) . 7E H BB B TH],
PLEF NS AT A AR T AR H AR R B o HLas N 2SR kg L5370, BT eIk, 3Rk
AN LEIEE R, R B AT F S s g e e . B3I BOM T3 Bez M4 3 #0 A SEIR AR
RIRVHl B ShE B4 7>

6.3 Teleoperated Period FHIER

SR E I BOAFIAR 2 47 1580, FRONTFEIE Bt (Teleoperated Period, <3 f##K TELEOP) . 7EF3)
B BUIE, 4RAE T AR HLEE ARG L 38E RIS 7)

FREAEIT 30 BHOILLTRAMEL, A 30 PO HLERASURBFA, (5500150 15 e 1 0B AE e,
Sk AL 145

6.4 Scoring it%

BREAATIAE LE SRR S8 IR 2 A 2 AR B 3R AR ImlR, ARoRHLEE . EMIA L ATLESRE RS SE S
P SRR/ B PR A AT A FE Bt . A T RRET P L.

AR 2@ L #E15 r uE 24> (Ranking Points, HE 455~ RP 4y, FSRIEEGISFERMENEHES ) k¥
Jille ARZEATHNE T 5E AT 7 SIAE FIbsHERIAH B 14355

IR 104500 H 2 A2 BN LU SR RE P AT PG AN SE BT, KR 1 BLR sl

A BZIBBESH, FEEITH B 08 0 19 3 M)A, JFAR VPG TE R 145 23
B. HZWMBEIR, G E RN 0 Z )5, SARSATAE IR N L 3RE B AG )y, 5L 3 7
C. TEhPrBIER, FEHEIHINEIRy 0 19 3 A5, JFAG VP 78 s IS 2>
D. FEIBrBEA, FEAEIT RN 0 2 )5, KRR A I HIRIE RS ), #5831

= = = =
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U0 RAE B S BUS I 2 (1 B BRE AR TahB BONT sl B2 BR, ARAE A s BUAR D 2 8ambr. R 14
PUFRIERLAE R — A B RS2, A5 iAo (1 B SRE BAH G 1 E Sh B 1S 20 2 V138,

P 150 #R B N RESEE PRGN 73 . SO BMERA R B &S N\ SR SRE B IE 2 B B Y
T AT 93 KA

6.4.1 GRID Scoring M1&1EB %

IR AN T3 AR AT AR XA L B e TR LU BRI EORAS 20 . T T Al — HE A LE 3838 BRAS 0E AR,
VER L Table 6-2.

Table 6- 1 GAME PIECE Scoring Criteria

FreEHE HRE AR Bkt

i I 4 5 B W%Mﬁ1¢ﬁéﬁﬁ%§gﬂﬂ%,ﬂﬁéwmﬁﬁ
o 1A BRTH 36 53] % T2 1 2 O TOT A o [ £ 53] 2 T S SR AR AR
o B BT AR WIEES 73 BB BRI T BT jSCHE (EREIKAPIRED .

AR —HE 3 AMMEAR R R B 1 MR HIEE R, — BB SEE] T DMERE (LINK o — M35
M BETE B AR OB AR T NS . R DL Rl 17 IR 10 ke LR i 45 BER BRI 7 O PP A

Figure 6- 2 LINK examples #4%7R &K

BRI, 1A HIEE B AG BRI 1 DN AP &8 A SR,

R R RIS T A HRE R

6.4.2 CHARGE STATION Scoring ZREBILE D
1 ASHLE N 5 5 R e AT e il v e B J@ IR 315 7, W3k Table 6-2 firik
AR T LA N R i 31 78 e vt A/ B A SR At BB B S M TS L e A S, UK E DR SR
1 ASHLES NFIE DAy ok 408 I 23T [ i 12 BT 26
A FEHIEAE TP ERIRES
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B. JIrA Bl 7s A uk (KI5 ML A8 N AR AL T3 5K

6.4.3 Point Values o1&

“PRIEIHTE” IS MESS IR 0 {E WK Table 6-2.

Table 6- 2 CHARGED UP points

3 H IR ] 7 22 il HEME  FHNE O BEE O EKE
MOBILITY E B BATATIR, S AMERAT 524 5 .
WlzhE s FFRFFAE A X (ML 2 A
eI —HE B4 3 2
GAME PIECES e o] LA 4 5
fF H ja]— 15
Hgei A4 v
TETE—HE L34y 6 5
LINK [F]—HE 3 AMBLARIA S L EE B c
EBES FOER.
DOCKED and not N
ENGAGED BMTERVAEN (HEIBRZ 11 8 6
AHLEE A5
fEsE s ' 7
DOCKED and N
ENGAGED BAMERE S ERNEEAN B3I B 12 10
it 1 AL A5
[ A et
PARK FAMBRAT 524 B THEX P, BT 2 )
B EL ER S SERLIR S IN
SUSTAINABILITY
EQHUS F/b 5 ANERE 14 RP %
Al
COOPERTITION AR S IE G #5043 AN
BONUS ] el AP s U7 B B R R S il TR AT Ay 4 A T
o3 B A
BEE S LI
ACTIVATION .
BONUS 15 B ZhYr B/ 8K 28 R B3R A PN
FE LN RS 2D 26 4
BB R
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Tie S — LR,

‘ 1/°RP 4
5 37 A LT A
Win SR — i LR,

‘ 2 7 RP %
M W34S T S LA

—ANBRBRLE B R IR 2 T LIRS 4 S RP 4y, WL Table 6-2 Firik. #IKIRAS3RAG RP 75

6.5 Rule Violations B0 ¥

FEARFPE MW AITEA T, BRARTAE VT, 1 ITE 2 A 11 A 215 IR Table 6- 3.

Table 6- 3 Rule violations

PRI S Eiiip)

U (FOUL) FAEME X0 5 73

FEREARILIEE X 12/
MR (TECH FouLy | FOCBURILMEXT N 12 97

IR ST B A PRI A LR B RS [ 85
RIR (YELLOWCARD) | o o ot s — a2 oo 2 B 40— LTI,
5 S R LI A DLATE R L2 s s

4L (RED CARD) (A5 IE TSRS (DISQUALIFIED) |

. (DISABLED) LB AR HAENL, Todkds, BERILFELER.
LIS R BERE TR & SEIMEAE AT LI 0 MBS, 540 0.
(DISQUALIFIED) WIKTEH & B RO B E A LRGN 0, BEHI

FRC f# [ 3 MV SRR IAIUM A TR A . X Sein 25 T H (LB HIE S . H AN T 4 # AR AHE
T 2%

o  “HIK}” (MOMENTARY) , JBHIHRZENf ] /NT 3 Fb.

o  “HF4” (CONTINUOUS) , JBIREREE 10 #0LL ERRZ NFREEH.

o “EHEM/ZEJL” (REPEATED) , f£—3tb e IBiEst 1 k.

DL B 82 Y Section 11.2.2 YELLOW and RED CARDS 3K75- 56 £ 4175

6.5.1 Violation Details #5403

AFNA U R 2GR T2 0. TR P — L85 7. XEER| T IiE & e T R s A,
AR T — L MG BT 4L
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AIRiES ]

Table 6- 4 Violation examples

VR

B

BAREM N3

& 1 MFSM I L3R
ERE—MEM.
WMRITRER, B
fit

BRI, HES
e 1 MEAREM
HEBEMAT AL
1k

X Ik B HH A A1 hE

HI, g R MR — MR R

I, IR AN EORIE . FEBRE RS, RS AL AL H s — K
P

H, U SRR A EE RS B R R R M. 4, R
AN NBAAT G, ERH ST H RS oS X = 1 BA L H s — TR s b

R, Segrid I — AN BRI SRR DT IR TN . A RIERAT N
1b, BakE 5 FenE I B — DM EORIEAE BT & 1

B BB HACRAT NI DL T, HLEAFFEE R — D ERIL T A KIL 15
W, ARG 4 DB .
PEAESAE ARG, ERFIRIC AR R R —5KZ0M,  BUR 9t AN ) G i 7= 77 3
a) IRTET, XA R —IRZME
b) HARKESL, Xk AR SCRME AR R — SR ZL R

6.6 DRIVE TEAM =4

fi7 LSRR 440 (DRIVE TEAM) RRBME F3gth g, #Hdmdm iR @ F 152 FRC PAMH, &% 5 A,
A A FPREE ST DAE “PGHIETR” RIS N . B 5 AN AR R e vE 1 AR IEEE S

SE ARAE A AN BRI ARS8 H K2, BRAEARIARTEOL, RIS ANIZRE R 1 3

BAATL P I 0 o BAMTLAS BE H A B A FH AR AR RO B AL ACRER G R 3. (Bt
LIk B A AR S E TR AE T2 — HUA AT B R AT A #8458 22k, AT Lk
- Bty BAATLAE FH K B B BT (44 TR 4TRSS

FEPIT ERBRK B, REE . B, AMINEMIANEEE 7, £ L
— SRR E B B . K, GEIMEANLS RIS AR Hein R T
IBRBE SRR, bREE “BMIEHIX T (Pit) AYBMEIR AR IC B2 3R T4

3.
Table 6- 5 DRIVE TEAM roles
ANpdy
RA B sk ﬁﬁ‘f}@ﬁ M AR
I 1 RN
BARR GO ICE S E A, KL 1 FERTBMERCEY, A2
(TECHNICIAN) 2\ bR TECHNICIAN™ 5
#/EF (DRIVER) HLEL N f 5 2 s 3 Bk RS “DRIVE
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\ BMREEA .
R 54 iR Bk A% HWTERE

TEAM” =

AFEIE (HUMAN

L
PLAYER) bb 2530 HLE L O

2 (STUDENT) HIZE SC—MITREAC (Kickoff) Z I 9 A 1 HITMHEES, MR s Bl A 5527 P21
LN AthEta s

TR GO ESRTT UG AR L s NI EL SR B BoRSTER,  FEIsFbLas A B/ 4 HE 2 4]
SENLE, RRHLENER S, BELumras, OB RHICHuEsS A, BIT
N EEBERTEAR 53 AT BAE R — L2 1 25451

FEHLA NESH, ELTT, B ES RN T R X,

I8 roboRIO FIATE, KniEHIE ST AT X,

i N\ PR AR o IR FH P 42 R0 0,

# J5 Driver Station # {4, = JI DASHBOARD 5[],

SR WX 2% TE R 2 CEL U B35 Sk R, RDHT R E55%)

4 LD,

ARG A

FiR A — O A M EEERN R, BT B4 240 5 B ER Nz s 2 5 2] P 3GR
LA NIZEARKI A, EEAnr IS OCTERR B, anfel ok, an S B A B I F A4 il 4%
BAWHLE N, WEEMHANE, BTN AL, MEEsiEy s Am
HEZ- 2wk B

6.7 Other Logistics 17t 5 E)

FEBEE R WURETT iatth, 2ot TAEN R (A, FIRST BRI (FTA) K Ho A3t f B A A A B
) T 2 xR L T[] S

| LA A E MR LIRS BB (LA G401). |

IR LT UG JE AN I R M SHE R, HLBRA 2 AR (ARENA FAULT) 194 hibLese. 52
B HE B2 A L3RS PR 2 (R s e 2 B BOE e o 3L RO B 1 /D BB I LEBEIE B, 1%
G IR GRS 775 R (NI

HEFREHR, FRAU AT DAL AN G et 7, & A CEdRR T A LED SR /T 24 th, M £
A REHE NS R EARATTRIPL &R A

£ 2 7> 30 WP RULLBETTURHT A R G, At LB ML AR 2 0], 2 — B ] T288 2R . 2837 5 R 11,
W EE B8 5E ) # P 20 B e AT A R 28 m AT b R IHLAS N s b TAR AN 01 G R R A1) MR R 3
T RS RN T LS .
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EEEEEEEEEEE

7 GAME RULES: ROBOTS LbZF#iM: Mz A

7.1 ROBOT Restrictions #1228 ARl

G101

G102

G103

G104

G105

G106

*ERPLBE AN 221 Dangerous ROBOTS: not allowed. A~ o ¥H1 28 AZE#AE E K%+ A
FEB e A e e R e N SIS

HTt: WREIEERTTLE, BMKNBANERFS MR, WREFETE, SAONBAH
=l
BEHEART:

BIZH T LA Z IR 31,
Plas NE A 13751,

PLEF N HEH E T i,

HLEF N RFERIE AL {8 H 37 5b.

HLERAAT, /5B 7E N ROBOTS, stay on the FIELD during the MATCH. #1238 A B & &5
B ATATT IELE ML NSl tE, tinth3eE R, #A AR LAY —b), BRdER “8
BF 7 3 N3k 5 T T A A

HT: BB ABEL
| R R ARSI A RIS S G T R S B ML 2R BB R R, DL EIA.

*LER KRB AT 4L 47 Keep your BUMPERS low. {36 AT Fr) 5 5 7 Lt % 301 18] il 25 T 4 R AT 30 2
X 575 (BUMPER ZONE) Py (1. R402).

HTl: B WRR “EE” MBI CEHR REK, L

*ERFFRISAT 55 % Keep your BUMPERS together. ANBELL{REAT 45175 7537 b P9 AT 5 80— AR
FEAT 58 A EN B, B LA A RIS BEAEZE AT M 78 CE L RAOT) g a4k, B kIS Bt
REF D HEARTE.

HTT: =L
R REL2E A 558 Keep it together. M8 AASAE B HIBR B E FE R 7E 37 HL .
H5. s

W28 AANBE#EE Tall ROBOTS not allowed. H18% AR, DAEFILAE MO BEAT I & . EL3EHL
PNAEHEE ER AT 6 DER 6 JEF (£ 198 JEK) .

FI5T: B
DU v L IR AR T 1 U, AN ARt A PO B L U A v
betm, —HLE AL M b AP, S e AR T 37 4t T ) 3 EE 17

= AR

@ o

=
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3
@ 6ft.6in. (~198 cm
e r

G107 AEidE{HfE HC Don't overextend yourself. Hl2E A HRFEIL EATHISMELE 48 3a~F (4122
JEKD 2 A, B B TE B B 48 N (%9122 JEK) Sy AHL 45 4k

A B mRSEHERENTAUFERRS, BREM. MRLEHRISBHSASE T
AERAN MR ES TR, Z0H.

HINHATE R R B AR A S 1 RS A TAMES, tha S E iR
I F 2

A HH I 385 R AN I8 5T #4511 WL Figure 7- 2.

HLEF N R 25 AR SMESR I IR VE El,  AIAL s ASMESRRIRE F) 5 2. 2ok
ARG AN rm] i AP ZR AR SR VRV Rl o 202 AR O 1Rl Y AMAE 2 2 L
JITAS SOV 96 L

PLEs N A I, AR

PLEE N B AN S AR

BLEF A C Avidi e A K

PLER A D AN AR, PRONERIIE R E— AT E3Efd, REDGAER
THLERA
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G108 ARFEXS /7 2 X 8i+LX P 1# & Opponent’s zone, no extension.  4#L2% A [ CR B AT A 27 i3k Xf
J5 BB AR X Bt X, WLAS AASFS e it AME SR o [ B 385 A /R I 5 5 T8 4 et A A U £ 451 7

A3t B, mREH/RW, FNEHHEARIH.
| BB R TG oG R B R ) 1 AR EFLAT L T AMIESE. |
G109 A E[RZLJ7F{# & Don't extend in multiple directions. ¥128 AR EZ A7 E CERInfEL
A N —MILL B i AMELE . g AT S, A [ 08 T 5 75 1 AME SR A & o
PR T . ASF 45 41
A, EIANTG O B EMAE 2 U7 In) b Ad
B. MlEs ATEaAL T BT R H X 8itt X .

A M. mRETTRERRNTHEFERRS, SAREM. MRS HRFELENE
TR SRR E AL, 2R,

BN PIATE SR B B AN R RS 1 IR BEL T A TAMESE, e & E R
I F 2

A A8 <5 A0AS ST (45T LI Figure 7- 3.

HLEF N R 3 25 AR SMESR I IR VE El, AIALas N SMESRRIRE F) 75 2. 2ok
ARFRASHIIN w4 o ot AMIEZR (0 SR VRV B 2020 AR S22 M i L AMHEZR 2
FITAS SRV (K v .

FTA BLR 7 R AL A NI B ANAE X Y, AR S L.

o HLEAN AWIZTTIIRE, AR

o HLERA B#AZ T MHE, AN

o HLESA C it Jo PRI, PKLAR T R 1 259N S Tt 2 AN
A

o HLESA D A E A KN
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o HlEs A EMREE 1A T7m, dRAR

o HlE A FEGEM 1 ANT7 0, AR

o HlEsA GERAERAMM, K2 EAARALfVE L, i s 8
I F) 5 U AN SEAR AN,

Figure 7- 3 Examples of compliance and non-compliance of this rule

&

-—
Momentary

——
—

48"

7.2 ROBOT to ROBOT Interaction il AZ BN B

G201 *AAEVELLN T HIEIEH Don't expect to gain by doing others harm. L& & 7E 3838 % 7 I8
ERARHIE AT S FRC MRS 4, AP AV X7 R i S A6 A 2 2 B4k 51

A B WRERK, BARLEM

FEELBEh ELL SREAT IR ANE AT, BLANAEALIX 41 (oK B RO BL % A AE L3R i 30
T A A o TR B I LA .
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) 51 A AR A AL SE AT N S B 5 8 HL2 B R BE R BUCE IR AGAT 3 LLBEFF B M,

B tn:

a.  FOBEERRHLAS G0 0 Bk B A ML A AR TR R 1 AL R R B SRE A

b. 1N FIHLAS A IE 58 0L T 1 025 3 X 2 A 20 (B B 2% A HE R (0

B X.

G202 *ENExtH4H 5 #8THE There's a 5-count on PINS. #1388 AR B FI%T T HIHLEE N BN 7E — A8
ot 5 EE. HLEEANEE (PINNING) H5E SCR LB B Y (HLinTifE s oAb iy R
iEXE TS . ML NG R EMRIRS I E XA E 2D 6 BRI (£ 183 JEK) 8z & — 1k
SR Ty o S LA AL TS 3 Ab A AR ER IR AR B H —AMLEE A

A B, MREMBEER, Famd 5 HptEN— RN

R E LA NS TR B R RS AE T BRI LS A2 AT HEAE TR i B 2 1

R IEAE W RIPLES AN MG, ATaR 0 KT 220k B0, 2R 1 AHLES AN E
BEWEFE — AN, FERRNARRIE 3K, BT B I 1R
TH RS CRIAN O JFERAREL) .

G203 */75 838 A & FE 4R L 22 (¥ 1E % 3#4T Don't collude with your partners to shut down major parts of
game play. 7E#HIE KH B =AVLEF AASRE Y A TAE ARG B s 8 b 38 b 1) E B 5 T H
AT HEARLM, BHEHRFSE, 75 PEMN—NMEARLM

B HART 6 T4

a. MEXFHREEMI 0 LR HIRER,

b. IEHTAX T HIEAE b R/ X,

C. HfFEPTAEE B K R,

d. EfEEPTAEE A X E R

—HLES N BB S RE DK AT AN R AR

2 SHLAR NS BB XTT 16X F RIS AA AR

TR G204, G205 M1 G206 A SLFFH . HAHLEE AMPLES N Z M EaE i 78RS, Rz
3 NI e g A 25 A

G204 *mEHAhHLER A KA EREH Stay out of other ROBOTS. #1285 & H AbEAEZL M AR B e B
A BXE 7 ML S I 2R (1 3 B0 A B0 5506 T A OR B AL T 1 A ORI AL T 111 _E 7 f) 2 [ A
FEA R BB S L.

5 JEH.
SEX “CHSCEIREME]” N GOV T HLEs AT HERIPLES A .
Bt LA R] BEP M LAS N RIS 8 Je e ” 7 Hlas A AT,

G205 *XASRER}HL2E A This isn’t combat robotics. it 25, HLEEANELLLL TR ) R
s TF AL A A
A BEEARAN A ER.
B. LB AR, HIAEMBN TS AIMESFEEBSE N . RITHLES AN LREEAT 5128 A
AIHE 22 P (R 2R R0 ST 5 A 8 AT 11 &k P 40 2R 22 1 g fah e — AN 491 40
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AT BRI . MR TTHEANTIRESRATE, BRI
FRC 2787 FfMb I 3E 3¢, A HATMPI AT ELSE . AR & 72 R )X HL & AR £
F, BB BT LA A A 5 2 i v 22 .

G205-B Ayl 4 Rk B2 1 LR B (R AL A T 11 I8 2L A T3
535 X S 9 P

B HART 676

a. HLES AR —DHUME, B2 7B, RO IRERIFRIR 1 4B I FHLER
NAMHEZEA B F.

b. HLES NBEIZEMERE T, JFEI TR LA AT B, BUR T T AMESE A R 1.

c. ML N ey pf A/ B B g o et FALAS AJF S ER i B ENLES N2
BB T LA A

RESER 75 HLas NI D RE BB 7B S HA R T

d. HLEs N REEN 5 T80 J5 10 3h R Gt
e. MLES NN FEX TR ES . CRBULES R

FELLBRE R, EHHFIW RE 2 M E 2 FE YL AR E & B HAER T 10i%, JFrT6e
S AMIAIAE BB pons T S A LI B4 5

SESLT CESRHEARE] B GOERRTEAE X 7 HLEE NATHERINLER .
BT A A AT RER AN HLAS A [FIE 75 Jaefil 207 X7 HLAs A\ Py s,
G206 *AEENE|E44E Don't tip or entangle. HLEEHLER AT N, HEFHAE, BN, FE, 496G
JSR 7 LA NARIRIAT A=A S VF .
FITF: EARCAME . WRFEER, BUEX TSR ANTERE, SRUHRLE

wE BART BT

a. M HBURYLL FERIXS T BIBLER N,

b. L ORFAT 1 RIS AT A7 3k 1k B W 524 PR 0 5 LS R IR £,

c. TEXFFHLENA GRS R, @it B 77 kB, A XA
AT DA .

USRS NAIHL & N2 8] (9 15 5 R A2 v el R e N RO S B @ e, =2

AN .

“HIEBRAE” RRENNER, RIEFARESEYLENEFEPRFN GEBF L
M) BASREL A . o, WRPLES NRR A sedc e s, ool R pefidkigsh, i
AT NGE N NTCTRERAE.

G207 ERR{E M Right of way. HLas A HIAE T EAL AT LEXS T7 B 30 X Bt X Py e fidond 77 RONLES AN, TG
WA WEE SR 2.

AT BREAA— M
| IR 375 2 4 73558 i N 77 92 X ek X A T T 1 A O S UG |
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Figure 7-4: G207 Examples

$® Red G207 Violation = -

ii Red and Blue
—~ G207 Violation

[+
B iy A RAyEEN, $E7E )k G207; HlrIdNLEE N, aiiE R G207
CF EHE TTHLES AL Ty Hlds AL 5 254k XD
BITRar: A RN, THLE Ntk G207; HHRIANLE N, X5 #biE R G207
G208 AAEBFN (FBIEFEHIXA) Don't climb on each other unless in the COMMUNITY. Hl#3 A A1
BEAKFERLES N e A3, BRAEAKAENLAS A B GRS AT AR 5 76 & & 141 X

AT LALLM

G209 FEHLRBAMB, ANEMAIX T 78 sk - /X477 Hl8 A\ During the ENDGAME, don't touch
ROBOTS touching their CHARGE STATION. 7FLbRAME, 1 M AARE, LR EZERL
Yol 1 AN ERE L, fllE TR B o T 7o H sl s T Ak AL N S B ot g 7 e
TR N . 1A IEAE Rk O 77 1) 78 FELIAH — 35 43 A TE X T 1 2 3 X IR 38 AASSZ AR Fr) PR 4.

AT BRI THLEEN, AR A R RAE T IEE B TR R RIALR A, Afh A
FEATSTRE R AR AKKAENLEZN, WPV ARE T EFN S35 101785
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7.3 FIELD Interaction ¥1i%itt BE &

G301 JEEMRAERN 4 HF Be careful what you interact with. H12% A\ Fl#4E & ik M7 W HEAT HE3h 1Y
B 2 1Al DL R AT A, A-D I RN RAELS HFEE A

A. ¥{E (grabbing) ,

B. ##{f (grasping) ,

C. fkMt (attachingto) (71 BEAN & fEH ML b, (HASELFE 7S5 1E i (5 FH ARG, A

0, F55 47 S e 0 BT 2 T P FRL TR 11, AN G X 2R 4 N\ 5 A ¢ 3,

D. f#4:# (deforming) ,

E. ZH445 K7 (becoming entangled with)

F. 2T (suspending from) ,

G. #i¥k (damaging) .
A HLERT, BT ABARMYERTEF G LR, MRRELES, BERAEM. WRREHRE
Bk CER HERECE LK, HE. mREEMENBRNER B ERARINESE ZRHGE, K4

BANZASHEN. YIENTH (MIERRGEES, BRUIERGFHOIE, M/EREFHR
WIENLES N SCVFS INEE T R EE SR AT .

PEAEIE B AR AL a5 N AL BRI 2 A AR E ML, B n@ iR, 42, e
B HIARIC B AR TE B AR S A B ).

G302 HEIIHBRIEH CHHAL Stay on your side in AUTO. 7EHZIMEL, 1 MWLE AR 70 |
HH 3 2 P 1A PR 2 B4 ).

AT M. mREMBTTHBEAN, BRI, WREMBIX T FREY, NHBRERBINE 1
AMLERNTE B BhB B S R D IR E 5 n o 4 AR

[ 35 1 ANBEBLE A 1 A~ EL B FLBi I 78 R ), i 2eiE i GAO2 KIS, |

G303 7ZEEHIIM BB AN 75 (K b 223& B H 3 Do not interfere with opponent GAME PIECES in AUTO.
EEZ B 1 AL A28 S0 AT S SUHE TRE X 7 b — 00 () bL 2838 BLeRe e A 1w e Ar &
K. S8 1A HEELR 1 HMRAREM.
G304 AEF XS KIFEHE Y Don't mess with the opponent’s CHARGE STATION. Hl2% A, TitHE K
K@t 1 A EEE R, AN S 8E X T S RS . BLR ATS A
A, X 8 L SR S B B LR EE BN TR 1 AN RIHLAS N SIAE BT S 35000 B /NI Y 78 FR
35,
B. 1 AWLERAM 1 AXFHIFLER A, it B A 1 4>t 3iE A s A mvLes A,
b 25 T A0 DA 2 B A T R 78 L C LA 2% AR X U Bk R A T G R AR Fe s R
) .

AT AL 1AM EHERLNER, JUMRERRR, (T IEEZATE 5 K% Tl
BN, URAEFSHEEE S AT, BB ARE TEEMN S TENES.

G305 AERFIEEIE Don't trick the sensors. A AETH E B0tk
HT: BB IR
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7.4 GAME PIECES [k EEBa

G401

G402

G403

G404

G405

RS H 8 B AR Keep GAME PIECES in bounds. B2 A\ SRS M 3% P k2 B 569 0F 77 4 b 83
A, CEiHEZE, susEiitiss, syl .

AT A LLREBRS— MO

*LV 2558 B EIR B E R ] GAME PIECES: use as directed. H15% AAGEFIFH bt 258 BAT b F e
FAAR, BRI Bb 0 L 3 4 b W8 it 1) B 3 35 v 3ot ) e
Hil: BANMHFERL— MR

B HART 8617

a.  (EFEHLE T T BNTT AR AL &S N H i 38 F ki 38 45 B ] R
b. 1 ANEIHEAE XS 75 78 B wh b Lk U7 A7 B b 2k KRR I K

BEFA1MUFER (EEBX K. X A4S 1 GAME PIECE at a time (except in LOADING
ZONE and COMMUNITY). SE4/RTE O 7 253 XA X 9 AL 8 ATEE “ Bt ” Mol R, REE—
WCPEHl” 1AL R ERE R, il EE I R A i HAh T %
TAHLEEN “F)7 1 AL FEE B E U

A, LLFRIE B ML AN A4S0,

B. WFLEEANA B M) L IeE B3I A B, B A A BRI T ).
HiT: BEEH—ANHUEERE —MUN. WRBELH, HH
3l 1 AL FEIE BNAS LA N 0 A X8 (Leinss sl FFA RN RA
H R (8% 50 B3 G2 b BT 31 AR 1 7 1.
TR MAE AR T

a. [AImSEH 3 M IEE A
b. #rE:HFEH] 2 LA EHFEE R
c. “&W” &EH| 2 MUL EHAEER (BH N E SURE SIS BT 3 2O

RAEFEHKX A REK 5 2 B Launching GAME PIECES is only okay in the COMMUNITY. 1 4
WA AR LB, BRAEHLEE N AT — 0 7E S AL A,

HI: BAHIER 1 MR ESIOHR AT RRRE A A 71 0 5 A pE
WIS 1 ANER SRS Bt s b, TR A K, BCARER ) B S A
AR

AR HUIN B BB A A2 A 4] Bl R BRI R A X CAA 1 1 7 L3S N B BB IF— /N B
FEES RIS R ISR B . RAT N AT BEE EA R T I6 A

a. RFEPHEEE (intake) T3 1 AMHLFCEA MM S LT —/NRIEH
b. 1 /MHLESALEZ M ERL S A AT 1 A HESRE BT 7 — /DR RS

M5 T /1A% P 272 Z5 7 Don’t mess with the opponents’ GRIDS. #1588 A 758 M%7 i
AR E N CEE L FEE

AT M. W FREBRFEALZKIE RS
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8 GAME RULES: HUMANS LEZF#M : A€

FIRST B /1 T AF. ZR:MEMZ (Equity, Diversity, and Inclusion) . [Kitt, FIRST J& A% 5k 2% [a] 1 H &
ANTIREAEM A .. RS 55 FEES W, 1§ S5RFEBE LRBIEESN R R 35, DEfh
1B AT R B 4 2 ).

FAE RV BRI AR S S5 HAE R . FRFAZEEK, ARk
e N\ 3 I FEE PR 0 B2 4 ) R

8.1 General BN

H101 /WA LA A Be a good person. £ FRC K3, FrA AR AL £5 5 S BA
BAMRRR 51, HABBNFIBME S, tEFA G, SR B, HRES5E %,

A5 AT RASFMER NN AN FE B RESEAITTREAZAE R (HH
X F IR RILHAT A B EIRIK)

ANEFATEE IR T FH B S 5 s A A ST AN AN B AT

KRN NEBAL AT AR W] B 2 4 IOE H 2837, B & AR T

a. & (assault) . s ek B4 RIS AA,

b. B (threat) . Heanit “@iRIRAE HEE, RSIREWER”,

BEHL (harassment) o EGUOFEXT 75 60 H € Jig Bl 6 7 n) A5 B iR ), 78
WA T F SRR, YEXT T,

d. %% (bullying) . Helndfs B ER 10 3LE 5 S8 N BE & O ERIANE,

e. Z& (insulting) . ELand URE AABATTAEC 245 2 ak IR,

f. 9% (swearing) . JLHHI A (KFEFREEBXTERLE) |

g. M (yelling) . FEMTASEGHIRA TR A KA.

H102 *R#—&H12 A2 % Enter only 1 ROBOT. (R A Z 33 i i) FRC L R AefE H — & HLEs A
(BN LR EDEANRE A S, HEBEYLRER LAk e A FoRETEIE)D S
2023 FRC Lt %.

— G HLA NS0 FRC LLIR WA T 1 S BUE I LA A BLE LM S N L3k
Cbetng E1E, FIW RN T4:50) .

“EDFARE” BE SCHBEM, AWK H K2 DTSR B R T/ R
i, WHHE, R/, IRARMHMAGHARKZ SN REQET L
BIXLE, BRI Z LA

AR I ANEE I BATAE FIRST HoAt LESEI0H AIMLAS A is A7, (R fon Aut

BOH.
A OXEE. REARBENRMARFLRBH LA, ERISNER, FFEEERMLHE

H103 *%&4T= 87 7] \3% Humans, stay off the FIELD until green. BAME & 7 RGeS /E b f¥] LED 4728
Wkt 2 G A REHE NI, BRAEM A B FTA B#RFE R HEN.

Hi. AkEE. WREL, "
| X HR U F 0 R SRR T B 3@ P H201, B EARR T

o
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H104

H105

H106

a. HMEJFIEAE N D RH b AN HE (373t B R 5 e A e 3\ 373,
b.  TEAAGEE N ) 1,

c. EFRREATHIEE M,

d. HEEHAT RIS YNE 1 EHLEA.

AT 24 125 ST BME, T AR AN N . Bildn, BAS 9999 IR RAFE “ L
337 GiRJa MR TR T, T —MARKI R “H3E 257 451
JESST AR L HTHEN T . X SCBME S RAT 1 B, IR — K.

BT BBk i34 Never step over the guardrail. BAMEAR 5 R GE @ #4210 N 3 3%
.

M. Ok, REEE, B

A7 52 R T B P AL BT R B B, DRI LTI S IB IR, JE S B
PR SRAB B SR 0 O 5. ARG ) ROREIBE S & ASPIRROAIT, (B30
IR AR, B SN2 S,

B RAN AT AR, TIAREAANN. BI, B 9999 HUBREE “ It
37 GOUREITEL LA T, 15— RRR AL “LL3E 25”7 4
RIS NI T3, XS Se A3 B o, A M.

*E SR B I AEIT LR BUK, X ASEE Asking other teams to throw a MATCH - not cool. BA{LA
e B L 137 LU R 1P B B ) BA AR A A L B R 0K

R AFNATE T 24 17— 6 2R 1 = SCRATLAE 4 e b3 v o) o SR i Wi JHOK B A% O

A5 T ASFMER NN AN FERIBTRESIEATIREAZAE RIS, EZE
SBMARELIRBNSERR (WA THEBERLMIT AN EZERK

2545 1. ABC FAJNIR—AECH, C BABE D BAAEABEANLE, T8 ABC BATGVEIR
3 RP 7. D BARTH AR IE A BASRAS RP 23 BB 21 D BARIHEAL . D BABE S 1 AL
.

245 2: ABC FANIFE—EKE, ABURIEANMRELAN LY. DVEE A BAR[ZSINA
WttgEimik D BASRAS X T BC AR LS . D BAmtidi S 1 AH.

FIRST % 12 F& AL i 5 1 - oAt AT DA LE X6 5 4T B e dai,  BRS #22% RP 43
Z BT NRAR FIRST M EAHE S H, AR AT BAEAANZIX 4 4.

*Z B BHE TR LB oK, Xt R B K Letting someone coerce you in to throwing a
MATCH - also not cool. BAELANG R 52 S E 3 75 16 At AL 14 P 308 T o i 76 EL 28 80K

R AFNAIE R T2 =3B TR — AR 7R L3 p il SR 5 W UK 1 1 .
A PIUTHASFPER N AT AN EKERB AT RS LA TTREA RN TR, HE
SHARE LM RBHSERK (ERENTHBRIEHTANERZERK

245 1: ABC FAN[FA—MHkEE. D BAZEK C BAfESR A 30 A0 W HUE AN E AL 33
ABC FATCVESRAFHLUEG 73 2Kih. C BAERL 123K, ifi D BARIBIHLEZF IE A BASRAS
RP 73 B3] D BRI HEA « C BAmt i S 1 A

245 2: ABC FANIFE—AEREE, A BURIENAEEA L. ABVERL T D BAZE A BA
A EBHMER, ik D BASRIFXT T BC AIHEZ A A BARIE & T A,
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EEEEEEEEEEE

FIRST i T2 FE B\ I 2 00 T~ HoAh BAARL ALk X 7 4T (R S8, B4tk RP 43
ZRINAT NN FIRST M EAHEE ), ARATBME A A ZIX 2 .

H107 *AER 7T AEBHL T i E¥EL 784 Throwing your own match is bad. FAEAS/S i & Hitsi b 22 8k
G — R Gy DA UR RE DAL HE 4 B A AR R R HE 4.

A BT AHSFMER D NTHR . AN EERIR W RS LA TIRIE S SRR, ’E
FHMMERE LA RFRNS TR (MHMAN T HESLAITANE BERKD

XA FRY L ARIAN A A T LR B A QMR PR AL, T2 1 R R A L SR X
CHHER P A N, BE AR ME R HER (eSO s PSR AR 1 IR
B BIHEAS , /88N 1A S 512 R I AR ML I HEA ) o BESRATORAN
FIRST MEAHE TS Y, AR AR ARANZIX 2

H108 *AN7E3k 2374 [E Don’'t abuse ARENA access. PAMEH (BrE#ET, ANEKMERHL) HHGHE
NFE 3 ) L PR N XS R (R B A B2 20 B R TR A R I A = 2% ) RREAE L FE b dg
SIS SR E . AN AR 2 A AT AR S UNIE .

HTT: FHE

FR A B ML AE S AL 8 N U BIRE S 538, R GE LW, (DRIVE TEAM)

HAR RABEANFI 2SR, BAEFHALIEK.

AT 8 57 P 22 R TR TBOM AR X AN 2 A N BRI E N X, a1k Hds S B (G 5 ik

%, U (FEFHIILF M EVENT RULE MANUAL) [ E102.

H109 *EEAREIEEh%T 5 Be careful what you interact with. #4520 2% 11 DL S MZE R & 1A ) BLBhAT N .
I[N Lk LE 288 BAR T (ELanfEZa HLA8 N Tl bt 808 FL B ) 2 AR i) 451 41

A, ZJE s,
B. &

C. fHtjE,

D. #idk.

AT OkEE. BFERHLR, HE

H110 AEELHFEE E Don't mess with GAME PIECES. FAMfi RS b 3E E, M FREAIT. &
I AEHARTE (Rt 1 BRI A5 1D AN 61141

AT AkEE. WRETRERBFREMREEL, HH

FEL R H EARIC Bk fE U BRTE B B RS A BB 72 —. H109 Bt H110 [
BEHR, I s o8 L 3RE RS, #8E& H201.

8.2 REFEREE Interaction 1&g ¥z}

H201 *E&E &R HILH Egregious or exceptional violations. FEH #8 L N5 SR EAT A, BRE
i AT AR A ) B A2 A L .

Bt 30 B o5 2 AR FM A0 B B RE AT N2 Ah, RS TEAT AR 250 S LA N sh PRk
MNMNATRE TR, XA A T X EFII M E x, BARRI7E FRC Z2EF 4 I T
F1 & & FIRST® Robotics Competition District & Regional Events page.
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FIRST o sm
PSOBcs  osRGEDY B

T 7E 4134 34y Section 11.2.2 YELLOW and RED CARDS #4535 £ 415 .
HI: EFERASHE M

AN 778 EFFIPRAE LE BRI FAR AT S 5 E %G B =it RATH
DX FE N SERS BIRF EAT K BTS20 . X AT N OB AR T

a. H101 JEHEF AT FI A AT A

b. Bkidizhil 7,

c. H103 WEHEFFI X AT A,

d. B AL AR 15 5,

e. FIHELIEIGH 3 2150 VP4 & HASR B Sl SO (i, A % 3 FE 9 F 3R 15 W)

14373, SR FHHLER N RE B ot T e Bt EEIALAS D

FEHAEGI I a B e WHIFERLEA LB, SR TR i 2 A L 78 50 i B 2L .
WAL 75 B T A A AT I U 9 35 S 7T 2 (AR 17 LT 2] B s B AL . R
H,  SERCHNS BT UM ATIE AT 9 B A R 28 AR A R 2 AL

H202 *{XJR—4& %4k A #5415 # 1 STUDENT, 1 Head REFEREE. BAMT R fe38 IR — & BMA I AR E
DEX 2R
Hi: ERAASELSEMENRFRR

EEENMEEHA, FTA E5hHE=% Section 11.2 Head REFEREE and FTA
Interaction PAFREUEE 2 3 FE K 407, VA Lo FR 3 2 PR B P 2 0 A 12 HE N 36 3

8.3 Before/After the MATCH ELLEFBBMIE®RF

H301 *i#4T3) Be prompt. #E 4 A EELREEIRHIITAG . ™ BIR B 58 SCRR 2[R i 2 LAR 4644
A. BRI ST aa T A 2T,

e B IEH 2RI A S I Vi [ AE . HEHB X (0o 5 (Pit Display, i@
BT M X A S T IRD) S IR TR . St BRI
FRA D AR KT RIS 8, AR 2 T HE A 2 L R E DB AR5
THE BN B[ 5 B A

TEVEAR SRR, ELER0 TN TR 1) /2 LRI )2 167 (0 I SBT3 b s
SRR AT 4 4 AR IX o 58 B R (0122 1) L LUERME# A,
FERIUR SRR, HSERO T AT 1) 2 LSRR 112 bR (I ), B8 o A B B
— IR AUT I 15 405, DA it

B. #HRIZHBEBCAMESITIRILEE, MBS 1, R—ERWMHEEHFIRINGE, DUREAE &4 Lh3E
.

BAMIL 4 1 H305 B A 1 M #2H pA CA T I Dl st 28 TEN
A, AT IPLES AR A RES INZIA LE3E . IR BLALN B3R D e 1 T 46
I AN AT,

AP OLEE, RENRREUENRBR (LMBEERFSPRFE) , S IERE BRI A
BARTEM. WMRBEEAES T OKESTREALMNE 2 B ARREIEHEZFS R THARKIA
E BMABA B KIS OB & 17 LE eI 80, L8 AN ML
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TR B 2 A PN B AR Bt — AN AP BRI B RO R 7 U SR AHE %, IFAE S BABAT]
TEA R EEE BTG OLF 48 T Bz B

— B PSRE S /BRI, ERHIBSITIE—A 2 20 E BT, I Fh sy
7145 SE R (5 2H 70 AR I HRPIR .

“HARERTITIR” FRETENSACHEASMAN, LTRGRE, HBIRoIT
Fo T35k, BamH R BT HAER G E .

S, BEURIES I DORTEUE A 4T EE ST AR 1 5 SR A K L e N B 5 3 m] DL

RELZAIRES QAR B B HLE AREE D » U EBS e a4

FEABR T

a. BMEHENL I N EMENG M, ML RE ER RIS SN,

b. AT I AL EE AR R 2 e i — e el P s LA R /ME ER

c. ZERFERELIITHL,

d. S5 T/ENREEILNLAE N ER L.

VN R T BRSS9 5 AR T

e. MBS NEAHEEG M

f. Ml NIEE L, (Bt ERREL,

g. HEEFRUERITIFIERT BRI RIS LED e T B4 B K , 1
B 1 AR R E A,

h. TEHN R RRAL, BRMRETRS, URFAMETARTT S b TAIPLES A4
PAT N,

i FEIE U AL N AN SRR A A (R R 2 AT DA A FH & P )
W, HBEXFEMASEIRESE |

WA AEMNZE B R T HE (& bk TR @EA/SMN G - iGE

HLEs N, HBNX e T HAN S 3 il E 1R 5K 22 42 ) .

H302 *\EAEEFESH A B BIHL%% A\ Teams may not enable their ROBOTS on the FIELD. H#% AfELLZE
SR EARVES N RS, PIEA R “RE” PLEEA, BRAERRIGN (LLFRIELEMY B, I
w2, MK EREESE) BR8] T FTA s M .

AT HE

SR BMILLE TT R AT THIAL 3% N BRI 55 18 21 A I
FMS fEtLFR &S R 5 A= R shilas A .
ZB (Tethering) 48 FE]H LB IC 2k 45 7 A ML o8 Nl H LIS HIHLES A

Tty BB 37 Vit S AL N\ L) AL Ji 53 A 5 i B0 22 G TER — i, RIS b
LR A, it ERILEE AEELE DUERT 7 ST L.

PLEF N 5 2 2 A /46 T 37 2 Pit X, 7T REEE R A& A0 B4 I RS 5 B PR 1

H303 *RAREAEA/ 44, BA/HEH 4 You can't bring/use anything you want. 237 b R iF s 44
LegR T AR R84 CAIFE T 7. 1 HRMECHITE N7, W& A RRE R AR, bl hns ok 22 4
o i, BHESZH TAEN R RORARER, TP H A B R R e ) 55

A HAE 2,

KA ETHE,
BRI,

BB N - PR BRAR IR/ B 5

OO0 w
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‘Gene Hass Foundstion

E. S A AR T SR B B SR 1 8 7%
F.oo S SR AR B 4
G. LA ANFI s (WITraSIEAmRT, F&, BrRe, ks .

B-G Tl fo Vs N B il 8 A Y b3 a0 25036 A2 LA 2% 1

l.
Il.
[l
V.
V.
VI.

AFER BRI SR E &, b 387,
AT BRI AEBR B R A 5 (G TR ER SN
AFHNFE SN AEAT AR 5590 i A,
AR AEA GHE I,
A EAEATICL HL T I B,
AFFHREEMILEZEAE R, DUT SRVF R 4L O 5 R BR A1
a. IR A A AT AR AR S
b. f#H] B T L VFAYIE B ATHL &5 NIH IR

AT WRELRMMUEFA RS, MRELTRPPRABWRANA FEHELRF, HH

HN.

Wi-Fi.

WA ZERBNRSEOE EART, BE, KHEGESHRE
WA G AR T RS, Uil IS4k, Ay, 25 hEfeReas
U RAN BT b AR B I L2 25 B SR 2 O 268 U 1 P 2 AL AR i, st i AR

LB AT HART, TLBs®, TLAUIL, BEFHL, EF @M

H304 *JEiEZ) By invitation only. A #4520 B 53 B &2 %37 AR 138 4 LI R 4% o v e N AH
(TR BEL DX AR A2 H 3t [X 35K

K. WEEIBHAULEREA ST E
H305 *ZaJk A\ _E1E 3 Show up to your MATCHES. #n5E BAE AL 28 N IEZEBEATHIKG, BRAE 78 Uk 25

ik By,

H . AR

8 Game Rules: Humans
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Figure 8- 1 MATCH participation flowchart

Has the team
passed its
initial complete
inspection at
the event?

Did the team
participate in
the MATCH?

Did the team
participate in
the MATCH?

A

Qualifications: Team is a “no Team
show” and DISQUALIFIED for tﬁg LeLaLT:NOgE receives a No
the MATCH (H305) - RED CARD violation
. receive RED
Playoffs: ALLIANCE is CARDS in this for the has
DISQUALIFIED for the MATCH (1102) MATCH occurred.
MATCH (1102) (H305)

BUERZE S MERHAEER, WENNBARBES S TSR
B R AER A BLB AR B T IR SR 2

0 RPN EEAE S ;AT 5 B 4 2

H=R

SAEAA: BT H AR BRI BUAR (H05) .« fEHIA TR B
I B AR (1102)

FEAKENZS: BAALATIR IR A BT A VR IRIB 4R (1102)
ALMENE: PMERER H305 3R1G 41

SAENTS: WA AR

H306 *XHIFRI S 6 Identify yourself. #:4% 4755835 06 ZURGR I 25 bRl BRI S bR iR 07 :UA:

A, FTH B BURTE S N L AUR SRR B B, AR IRERTE R DL b B AT DL A
WM “#H&%” (COACH) #i=

BETF RN R R “Hi=4” (DRIVE TEAM) =

FeAR RE “FHAR R (TECHINICIAN) ##=

FEMIRIES, B K U 2 R R E CRIBCE MK AR R CHLnlE 7 Bulibs)

HE: WRERMMLEFA LRI . BE SRR RN LAEITRY.

H307 *i&FIEE/EL&IRAE B Ci#/E%E & Plug in to/be in your DRIVER STATION. ML B C KR4 245
AR EAE E R R o NERAE S 1 BA 5 755 88 vh i) AAS %48 0 J8 T W BAATL.

HT: HWRERMAEFA 2T . MRAELFEPLRM, NEABIE.

Mmoo w
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AF A H 2 — B IEAZ e REN, EXMIEN T, BEEERE TR T
Feah, FIERAE Lo A B N 2R S 8 N 2B B I R . A T Bt B E TS A E X
W ARE AT, BA VIR TR — e S e, 150 BH 78 B A b FH A & 2 AT 4
BE. REREFAMITERES T, A HEMT. H2, L/EFES
HoHRAE KLY AR B, 28R AT e S A R ).

H308 *&% 3T 3. 28 1R {AT AT R G2 milcd T 450 1 i A 3R 2

HY. AKEE, MBAEZ FRHEREIE, HH
H309 SIBSRIIHLEE A B Know your ROBOT setup. 4HL88 NIZMAES L F i, AELA:

A FEEETA T HLA AR, #lin @i MLaste s (R8T LA IS, VERE WHLEE A
A FE@E M Section 10 Inspection & Eligibility Rules f)# 5),

B. RA/rBoss BV L3818 2o e th s A B 7 s |,

C. WLBEALTRIIRA (STARTING CONFIGURATION) (£% R102 1 R104),
D. WLE AR E e TAEXA,

E.  ANFI7E HL ki $ fih,

F. HdpHbhes s 457 3%,

G.

se HASL SO AN 1 MHARIE R (38171 B Section 6.1 Setup £ 4Ui).

AT WRTATLURIRBIES R, MAEBIELRATLLREAST . MRARIREBIE, LML
BASHEN, FETERAREEANT, PSALAEFTEZHS

R HLA NTELLZEIT A AT A T 9 2B RES (BYPASSED) , ARA A & AIE,
FTA IR, HL2s A& A o sl i 37 b ).

H310 4&iBsRiE A ArE 47 B Know your DRIVE TEAM positions. tLZEITHART, BRI ANE FETIRR
ERiil R & S IIPNE ST @ I E T (e SV K (VA
A BETF: EOTBEXEN, A% s
B. #H%: ECHBIRXEN, fERRIGZKZ S,
C. ANFEIix:
a. 201 A NIRRT IS L X3
b. FTFMARIIEK: fECHBMEXIRN, fERIGLZE,
D. HARM: TEFRFET e ML X 5.

AT HWSRERMMIEFA 2TT8H

H311 AFAEEBABI AN HEEE Leave the GAME PIECES alone. 7ELLEFFIETHT, ANKMEABE
S AR AR 3 X3 B R T L

H: HBERMMIEE A ITE

8.4 During the MATCH: AUTO Lt ERR Y B T M ER

H401 *UL7E/EI54E)5 Behind the lines. 7 AN B, BEEEubR 4R 2R ANAR Ha vl AR IR 2R 5 145045 4L R R AR
fb AT A CE AR GG LR AT T I . BRAER N T N BB &4, 3R T B8R FTA fOVF].

AT SEp— IS — B
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H402

H403

8.5

FHRE, MTHEHME R R LS, R BB R IR LT T . 5 Hh st
Jiti, AFALH.

NTBFZERNT: RIEL N D MRIEu 2T BV s Z08E, B3R
2 2 ol 7% b T i B 24 AT B S A 5 4% T ] 28 1 R AN IR R .

*Wr FF B T #8541 %2 Disconnect or set down controllers. 7EHZETFH4 2 B, AE4AT B A\ K05 8/l
A T RE U A5 1) 1 6 0 2R A1 248 s W 322 2.

H: HEERMMIEE A T

X FRC SR UIAE 3 B 1 28 0 (1) e % BRI N R4 0 B 4, BRUOAEH AT B
EHERI B2 B REAZ LA .

*1L18%8 \ B ©473) Let the ROBOT do its thing. 7EHZIMT B, #HABAAN VPRI NBUH BRIE4
Ui (A EARERHE R B8, BRIERAN T NG %4, Sff%ma s, S REHRR ST IR,

AT AN

During the MATCH £tk ZHRRYFR 5 B ER

H501

H502

H503

H504

* ] BA 2 A4t BA 5 R A B 35 AL 2 A COACHES and other teams: hands off the controls. BA
FHIHL A N AL 200 EH A BA 45 4 T BN 2RI K Rkl

AT EHL
BRARAT R IRG DL 2E 4 S0 VF [RIEK B A A AR A9 3R A F BN R Bu K AT
BB R S B E AR AR SR BT H, SnEE S, RIASEE R R 23555

*INMFAZE No wandering. LEZEH, HRAR gL 53 A Rl 7 DXk (I anBk B IX I, A2 i X I8k,
BB GFE R TT) AN T o BRARRN T ANz, PR — SR 2R 0, i A
ANEER)E.

AT M.

*HHA, FEALRE 328 B COACHES, GAME PIECES are off limits. #(Z: AEAbRELL 2 A, B
R TFLaeERE.

HY: SANHFERS MU
b3 B R AB T & A 1 O3\ GAME PIECES through PORTALS only. H#8i8 B A3 A\ 71y

(K77 A -

H505

A 2 NEIHKZTF,
B. L HIH,
C. [UAETFTHIFBL

HI: BAOHEERA MU
BiE4, FAEMAKK DRIVE TEAMS, watch your reach. #imAFKE A (Eb “HR” EHEKD

FEAE AT A B Aoz fej 2 FA AR L PR EE T A

AT LM
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9 ROBOT CONSTRUCTION RULES #lz2 AN

PR UM B T AR AR AR R, LS SR AR MR (] BT AE PO A R P N L. BLds A2 H1 FRC
PR AL FOHL L BE % LS NS T8 M LU 3E, W 1 LIRpn i BT A 2 R S ——3h 70, R, f2Hl,
TREATAI M B . DREGAT R — D2 RITERIA S, HHIGEN 2 S AR AT AN hFRiA (Section
9.4 BUMPER RULES) .

M R BR 2 5w, 8wttt nTEEM, SN, B S EER IO ANEYE, XT b ARHER R,
F4ISCI, I KOP (Kit of Parts) [T FHE4ME. KOP (K &N 4T =T B EE, FIRST Choice #2it
IR, Mok EAAREER N385 (Product Donation Voucher, PDV) .

o3 E X EE I H AN A BT S R IEA Eshiksh R4t (i, 2EHL, AL, ik
R, FEEAT S AR 2 U AR T P A5 o 1K T A DR BT AT BAARLA A (R K SR B B,
AEHURSE 53 BERS AT R PP Ak P A5 S 1 5 R 12

HlLgs Nd “#¢E” (COMPONENTS) Al “HLi4E#)” (MECHANISMS) 4. #1428 N i FL il 45 74
HIAL R 5, ANIE I WK 25 F BT PR A el o e B AR T g . HLBAE )2 — AN COTS Bl fhill 4285 Fy s 14
LA NSRRI ThEE o HUBRSS #4475 BB IR 5 T DB IR A SR ) 5, RE T 2 B ke ok

AR Z M ERIRS] T BV IS ”  (Commercial-Off-The-Shelf, COTS) #/i#i. COTS ¥ 5L 22
7] Fr A B AT R & BIARERE CRZEHIFD o fE8—A COTS #ih, HAF B LS 4L 2 ik T %A i
Feud, MHRAELAPRES (BRIE2 R ARSI s r) « Wik eaenEmm L, HHED)
AR P R I 2 SR B (R 46 D BBV A AT X 531, T LABE A A COTS ki A

ZH 1. BAMAEITIA T 2 4 RoboHands 24 & L3 AINF, FHULE] T XA 5
AT — MR A E B &R, B— e LI LUBEEE. B MR
COTS ¥, M _NIMFELLR T “ITi” (FABRICATED ITEM) , KN
TEOEMRUET.

FEH2: MEATFIRIE TR =R Z I I EE R, LA A 4 ) i /E &2 1) i o
EANEHI I ARRESAE COTS Mt A AR IX 5K L4 T I RS 8 i, T A2
SE L.

Z 3: BMEFEZRT ARG T Lk B Ak O mT TR, FR7E 38 A FH B 4R
T —ANAREFEA LA N . BRI Z COTS ¥k, A&HIE A
“TRUGFREL” o (HHIVE HRAAREAR &N LA, A& COTS #ih.

ZEBl 4. —A> COTS FAFMA LE MM AR 598 & COTS FAF, H—1 COTS %
PRI T —ANRERE B B 2R LR — NI A

Zp) 5. BMEEHA COTS MR RS 1.0 fRA, AHAE. Wi L RAH COTS Hix
RbFRSE 2.0 BRATTLASER], WS 1.0 SRAFIWILEIIGE—FE, ST CUEH.

ZH 6: BAMEAAS COTS AdAH & b=, REMPIGGEThRE—FE, il DUE.
LRI/ 2 (VENDOR) #EA AR 5219 COTS #ft HHb I7 1 4 233585 A2 LA I b 4

A A REBFBUR B, 5[ DL AR 0 U6 P 78 [ EOR [ RE A AR AR DA i /2
RN,

B. A& FRC BMEFE 2~ "I RITERT, BAAA NAERMEATR K 2 (a7 R, (E R R s 30
WM 2 73 TFREAT .

C. WAREAESRMGIT )G T 5 N TAEH WA . FTELAFISL, ELanse 1000 SRME R iT1H
[ — AT it (RO i 7T DL SE 3R
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D. HEFEZET P OR 70 A2 (K BT 2 AL ZoR . A RV R Wb AE T P, St hn A

E SRR INAE IS g% NPV EEI IR YNt B o S DA a1 )
R it P — R D7) e 2 52 A AR OR Al e 17 8 ) B2 T AR 4 BAATL . QR 3L 7
FRIAE 1A J A A A B e, RIS Bt R N Ao W SRAAE 1 PRI B a], A
NS TAE . O 72X APRAE, BN R N/ 2R 5 A TR H Py 2rk i i ik
BHIR & (COTS Fidh) 4 BAMALERME B Cokkis.

E. MM FPTA FRC BMILH S . 7 504 BE PR At 1 o ] BA AT PR 41

UrE R H R R TR BRI N, DURVFITA GI0RIR,  [RIR B b Rr s 4]
[ 47 BR X AL AR BERF IR PGB (077 s DARERE A 2 T R

FIRST 7y 2 e ik BB SVE R BEA R AT RES I VI #E, AT DA ULS G (B AR S5 A0 i
K13 COTS Wbt . BB IAFE RS AN S 5 LU ORI . 7 2K ZUfR R AR ATT )
FE dh s JUFLAE FIRST JHURe 4 i S I 32 2 AR 1.

HAEBOT, ®FmfeERER. HIFILE FRC FHIFAALRAER 2 L% Ip,
WRENB T, £S5 NSRRI B bt U2 R E .

T4 (FABRICATED ITEM) R TCSLEHGL, &, g, #igEd, AR, fngd, i,
PACFRRE, Mg Tad, dlidad, oedtid, migad, AEreid, R A BRSBTS K BB BT LA 45 A
DL &S FHAENLAS N L.

EREEYE OUHZEMED nTRelEA 2 COTS AR TA:. tan—4 20
HER (£ 610 JHK) KESEMBTIR 4 BE 5 JER (%152 JEK) MK EH T#47
SIEH g, BEAZ COTS Mish (AFERMHIRERIRE) WAL T4 T
Ja I EA RENS AT L .

AT AT e EE SRR BESCAFRAE AR “ POl IHTE” KOP #8304 B i i &A1, T ORAEHUR AR IR e 0 7 75 4°F
EARHUE MRS CLban<adh, RiRARE], COTS /&) .

— S ek ZE AR R T ) B RSB SR . A SRR B AR ZE A ) D o) R A A i S B UE R A R
S AE, 15 KMBEEE] freparts@firstinspires.org 3R18 B 7 IMRE . WX EZM4 B2 BB RE T R
YFH T FRC L3, TE7EBCEE 1 [FI O R4 B 20k 16 3] freparts@firstinspires.org .

X A SRS B AL A SR B R A 3 0, AL IS 2% 6 ) £ A% i RO R 22 A, PR B RS K 44 3 ENFE E A%
i BRI _E DLR I

FRC LLIRRE e EARAISETE, MPIERMRim. BN S ERFIHLE N KR ZGE, HMLN 2 BT
HLAS N BRI {6 25 8 5 M i

9.1 General ROBOT Design i@ B8 Aigit

R101 *#MEZLL ik &2 FRAME PERIMETER must be fixed. Hl38 A\ (RNERAT) LAiH SMELE
(FRAME PERIMETER) , #{{#B4L X3 (BUMPER ZONE) f34:, FHAENLS AL THIIRAS
(STARTING CONFIGURATION) B ] LIRS AN . AMHEZE R i ALAs A 1 [ e B R BB I S i o2

Ao HEZEDUFE 2 H PN A LB N % 955F (2 6 =2K) Blanigiesk, KEEFRu, 1§
HERIHNET 2 K00, A SR AMEZL I — B 4.

UOFTRAINAMESE: T LLFE RAO2 Ffr ik P R S AL [X 3580 B A ok FH — AR 4R 1 FEL (E LA
MNIFRLE, 47 B R 30 20 i A& S HE SR IV
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2f: Foplas NKRETEIRB 7BV, RERTTAENITH. A TEER RS, Sh
HESLHG — = (|& Figure 9-1 # fR (2 B /) LR AMESD

Figure 9- T FRAME PERIMETER example

4_ROBOT FRAME
PERIMETER

R102 *EIERA (F15{#E) STARTING CONFIGURATION - no overhang. 44138 A Ab TREMIRAS (M
FEA WITFEE T AL AN FTAL T HPRZS) AIEH%E, LA A AT 350 23 BR8N B AT 28 HH &/ A 4 g
BRI Z A AREATRINLAS NAERI 2, IEHE RN Y, Glanigaesk, SEE AR, 52
ZEANGNET, FLANEAREAEE .

AR AL AS N BT B SR e N T ELARBE (FERCAGIRES H 58k TRIADD , WA
HIME SR B /NG L ) 4 RE AL B35
AT H e i B Bl 5 L 0 i A AMHE 2 R SEL A 4 T F 8 1 R R0/ R SR A2
USRS NI AT A B e LA #) (R HE 1103) , BT A iU 2 B A IR
SUULRFEAFUA RT05 FIER.
R103 *E&[RfH| ROBOT weight limit Jl&s NEE ARG 125 B (£ 56 & )T). UFREME K, HLEEA
(RIHEA LK BT AT 57 SIS 4 (0 2 AR AE R — ASIRS SRR, IR ERE — AR (L
1103) .
LT A S AR E RN
A HLER AR AL,
B. HLEEARIHEIAT iRk GEREAHET 12 95 (4 30 HXK) , WEHRask, ERR
ERiIEA ke SH(0 DI
C. FEHENKMEMHKMALGMIRZE (RA)D .

R104 BISRAHIB AR T STARTING CONFIGURATION - max size. Hl3: AFEARIGIRE T, SMELEM A
KA 120 96~ (2304 JE2K) , mfEARER T 4 956 Bi~F (%) 137 JHK).

B ERAEME LREE RS, A RAGFHET], BEZERN T B EReE

E AT FH A8 T Bl A .

THIE B AR AT Section 9.4 BUMBER Rules H {5 & AT (41 0% B35 A e it-4

A IR ).
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R105 148 A2 R4 ROBOT extension limit. 4138 A FF (5 i 5 A RERE i SMESE 2 41 48 Tt (24
121 JEK) 1 16 FEL 41

Figure 9- 2 FRAME PERIMETER extension

g W U, T O O RO W RO O . Yo oy, v o "~

4 \
/ \
J I
I I
I I
i I
' «sin. | ROBOT !
I (~121 cm) I
r I FRAME |
: PERIMETER |

|

I I
I I
| I
\ /

\ V4

N e e e e e e e e e e e e Y Y Y o — e

TENUVRE L FE FP LA N 20 7 AL A% N BE A 5L SR BT FRFE L, V87 (R I vT DA

A AR AF RS2

I, Section 7 Game Rules: ROBOTS #4537 Hh A A [7] X 3gkxt F M1 25 A 15 B A feft J2 R

R

9.2 ROBOT Safety & Damage Prevention 88 AR £ {5 EMPH

R201 *A /545 #i# No digging into carpet. &z B # MR M AGH A BEBATEZ R (LLang)s,
Whak, BMRNAT T, BT, BERWE KSROURINYD o 1Rahid gt i Las Nttt FIRIENLES A7k
M i 2 TR A AR A0/ B ) IR & N BT

R202 *¥HR4Ei4Y) No exposed sharp edges. HL2F A\ 158 H M 2 55 R AREXT s it (L5 LL 3§
EHD) BN IE RE

R203 *ifi fl %4 General safety. HLas NINFHIASRAAEMEL, ARALE, AMEBARER
&, BAMSTIHARPLES A B A

A 28 S EANER T

a. JEM, 7B BT R SR AR T SR LA A R s %, s T
Hofth N\ 22 4% K 4R 7,

b. &, E, AWMU\, AL FEES O F AR,

. AEMTRET-IRBLYIAT HABNLAS N HIZRE BN RE S RO BE 7, I RE IR RE 0 B 5 W it
WHEFHK, By, AR, (Chnplas NBMGRAI, X TR B %2
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Fis, 3SR & s B Ar. 165 %5 B #5 Section 5.9 Vision

Targets),

R LL EBHOE oL E,

AR,

AJ A KB K 3

TR LIRS B 0 s,

A B A KR B T SR Bl Al A,

BErm A BT 24 AR HEL TS ) LB,

AR SE A e A kW, thnibas, REREK, XUEHE ] REELLFEH

AR,

k. ZFER, ROHEDFEEME (e o XM RLIERTE, B85, X
HoAth F55 25 Ab R DARF AT AT N2 fh 3] o 3 S8 7R VE AN REAE SR A T

. #IREHE,

m. HLE8 NS LR SR eIR (BhaniEss LED kT, #nvEs EHSBERE ZHD
HEEHRNRERIRH, HEFSNEARERESEE . A AR
WEEEA, VAN REEVIAL, 7R3 ZRIFRR.

T Te e o

R204 *Lv#iE B B7E N GAME PIECES stays with the FIELD. #12% A 2 Z7 25 {5471 AT LI B AL 3%
NP RERRELFEE B, BOR LS A7 H %t FR 2

PEBRETRZ Ja, HLas NS ER RS, PRI ZRE, faf, ettt
EAMPAENLATA.

AT o BAATLAE B A AL 2 A I 2228 18 BRI H301.

R205 */N7Ey5 YLzt Don’t contaminate the FIELD. JiE3 FI4X AT F T-U8 /DAL 28 A 93 BEHE . 485 ANRELE
T S e B L e L 2 A
R206 *AfE4RHFHFEiE A Don’t damage GAME PIECES. H13% A & b 7] B b 2538 B A BT H: fik i 30 2L A2
ANESHIAE il AT LA B 2238 A G S R RCR.

FEARIE BAE LA NACERRS, AT & 22 P & BACR I B 1R, LEandlBR Blibnic
o WIEI/& . ik B bR L SR IE B A S 1 A,

9.3 Budget Constraints & Fabrication Schedule A& Rl F1Hl & HE

R301 *EAANFIEREA _EFR Individual item cost limit. F4N3E KOP A FTHZME (FMV) A58
it 600 FET0. RARFURLARNG N 344 F A v LB 600 3270, (HAEAS SR AN T 600 3£

JG.

AL 74 25 4 [ A 2 52 JRR AR ART7E 600 25 70 FRATE Bl N i) Z 8040 AP i
fE(FMV) L1

R4S IMU MXP HLE% AR, %05 P/N ADIS 16448 ¥4 A AFrimihE
(FMV)., ZZE B UCNFFE AN, K EIER FMV /M.

—> COTS R fh 1] FMV 2B, s A5 9 A B0 R R D RE B e S
XA A IE F L AR A4S BT A FRC BMEAE BB SE 4 2T (b in Fas & i
1% AL IR AN S FMV), (H AR 75 72 %8 50 H 4 4% 77 Th 1F 1 S0 35 00, A
HASELERA T AL AR o % FMV 20 H A G A, ANEFEAEAT R
Bl B KB i B At AT RE PR 3t s 1 57 P RS
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COTS #AFH) FMV 2 i i 8 e I A%, DLRZAULENLER N Lis 4T it (B
PR ALY, MWIFEUEAE] FIRST MR, AoV 2 i S E FMV, 3
Wit L KOP, 7 ROBOT A, EiA<A 0.

BCEEEI FMV AR/ B0 30 e, HBME R CRLIE BAATL S 5 i 8% B 57
T HoAt I BARR AR/ BE SR AL I HLAS S SR BE R D7 B JERAh . MRS R AR
DN ART AT DA SRR R RRAS T 3 A 30 2 (b S e D SR SR A R K T Bk i

).
FB 1 BT ARE BT R T I 2 = iR K B 8 OSSR 2 A] BIARE A AN IE
HUCR I L E .

R 2. — BTG LR RS . %A FEE LA 450 30 BRI,
X R FMV.

Z5 3: —/NHIBALL 400 300 AR E BEAY, IR LA p s N L. Alas 4=
[E AN R — A BMILEER), HAEM 7 P/ S5 3 04e sk . BT an e dE{h it
57 8 JIMIIE T A, (B BE e AR LA S I, IR AN 1 ARTE 400 3550 12 A
.

FBl4: —AHIALL 400 SETCIESERE PEAF, F MUK — SHLE TR I T, %
JE R AR A NEBIR . AR UIT RO AL SR, AT 57 30 71 A AN i
Mo %85 (38 F 3% HEEIURE 9 400 67T,

FURTTREZ (L 2B N2 00 R AT A AELAN FIRST MR AERI i AR SCREA Al 2 1%
BRI AR A RIE 5, RS, BIAEAE NS 5 R 2l R g5 .

Zl 5: —/NBAMALL 400 £ SR EAT, A — NPT, &% S
FH 2% FH S %08 v 400 3£ Jc.

F 6: —NBAMELE 300 35 J0 KT kB B B AE 2R 3 S I SE— AN Nk eE, (AT L
MAER P AR e, &4 700 £, FMV 4 700 E 6.

40k COTS RAFEHAL ARG — &7, W LAEJLAF RERECE h 4%, AR H
M R R R A AT AN

IR IRBL T OV RON B — S, IF BRI S T 450, A s A s
BN GRS AR L T 5 A .

B2, WRMENFEHE RRREN, IMLLIUEH B RG/ BN AT T ET
A HLIERL A (R ANE.

BT BRI A ST KRR, R T RIUAFEK R E R, T Bl
ULHC AR At B b ST I AR T B L. BAEIESE 7 kse A tide . A— A El

(ARG E RSN , FFEENAaE . FM074E BOM
TR A RS TS, RO SRR T DA ] SR AE AR 2 A g R A A

Zf5) 8: HLNF B E#E T — Nl HENMTE, A1 PR EEH. SR, B
1E9 2 630 70, ATUAISSCEMEATTEMEA » StEX AL 5 LA 210 500
SENUE IR LT G AL, XM N BN (E Ny — ik
FMV % 630 £ 7t.

9. BN C i ¥ —AR T, R TEE 40 —AMEH. HE, Xk

TR LA AR 8. 1 SCRMESE T 4 M5 1485 DA A D A e
il FERXAELL T, X575 B AR5 FMV.
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R302 *EH|ZHP4E T R efEAFE & Custom parts, generally from this year only. R {0 ¥-{# I 7E
Kickoff RifI{EMIIN T {F (FABRICATED ITEMS) . LT Mfil4h:

A, EEAE &,
B. fREGAT,
C. Hith, fFA R103-B
D. LA (RE&H—F COTS, W HLAHNLIEGIE) FlATER: 1A AT T 515 e
a. BHHELLEFEENSAN CBRIRRIAEER |
b. EEEAATLMIRL, DR FIRE SN E 28 (5 #i3h PCB L A k& B Ha b Lo
TREERM, WRIEER ,
c. MU HIHEMUAHAL/ B8N T e, R R,
d. AR SCEMBENL, 1 R625 FHMIEHEATIA.
E. COTS dhaifa LA [ eiuits:
a. JAEThREVERG AR D
b. (YR HIE R A 22, FRIAEARE R T 1101 H R 301 3 ZHUM S5,
c. AJLATE 30 Zr#h WA FRE TGS (FE COTS A B4TEE/NL) .

THER, XEIREME “PREIHA” 1 FRC FEFEH AR & A Bk B 1)
FRC #L3s Afin TAF (BRAETE R302-B FI-E MvFalYa M) . kE#iIN THLES
(CNC, EEFR) I T HIRAVERAE, W REMAR R AN E T ¢ /NIT, R A4
PE AT CAFEAT BRAERE T oK.

DhRe LR E ARG MDY E LA 5 COTS HAFAEFMBIIIIHE . ThRESERK
VIR 5 COTS SR FAFARALL B A R R Al i

FETINTALAS (CNC, FEPR) InTHiRIREE, RTBEARIRGE AR E T ¢ /)
UE, AnREOX AR ] AR AT R $E5E T o ok

B 1. FEMAERKFINGRR REiE T — D RCEAEA . 7 Kickoff iR
TRKEIGRI BT E R BOTEILES N e h T 8B pLas N ASHAR vt ATk
Bt T RRC LIRS/ TR, JF HLDAE ORI SGE T RN BT A AR S AR T B As
N Lo VLB K47 R SCVRI.

ZBl 2. AR EF S AT SR HIAL A N B AL, BNl CRRE RS IS
P, RIEFISMED D, XREAVFR, BFOUENLZE COTS MM,

ZB 3.t RBAR EH S AT SRS & LR R LR, AR R

BUERINLAS NG, XA SLIFBCA g 2. DX S LS IR LA AR Ut A
FEPHEAL, FTELANZAE 30 208 Pl AT LA FAR BBl H ORI FL, 4K ¥ E 0 ¢ /)

T, PRARE A .

R303 *AIEH It MEKL:, BRIEFEANIRFFER Create new designs and software, unless they're public.
NSRS (PELRE) T AR Bt 347 45 7)) & AE Kickoff Z RS A A, B4 iX L Kickoff |
O 3R PR AN BT 2 o .

ZB 1 IR A BUORBUA TR BT (AR 4% AT DLIE S T DA EAS SR (A LS
£, TRACMTEF DMK —FE AR SR RAEHL G Lo XRERER, BYX
ANAR S B R AT Kickoff 2 BT St VE4H T 1.

FEBl2: —ABMEN 2019 FMHIITR T DT NIKEN RS, £ 2019 4F
R, MATREM S0 7 imsar (H CHgmSE) , DAHEINEE 2 ks BRI T fg .
ffiTRESE 2020 4 [ELERAF M RISRA R G AR K ER 70 R AE B AR R
FIEHIA P REEH OB ARET (C++) o KRR, AR
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F13: [F—BMEREMH] LabVIEW fEJy “Hdaze” $EFMBMAEE . £
Kickoff ZJ&, MMIIZHSERIT AR CH+RRI My SEBLE A 07 fr i hil i 5 T
MISEMTHSE . EOSMATE R SEEAR TT & T 3 LabVIEW AR5, fr LUZ A fovF
.

Bl 4: AFRALAERKT R & T AU R TT %, IF i RIFEEHLE A B
TR IVEA . SERERAEE, AR R AT — D E R T AR IR, IR
TSR A BT A B RUNARATITE Kickoff 2 5 AFF TABATHIER A, AATTAT ATEMhAT]
(I AS N LA I AR,

B 5. BURAEMKTFHIE I KA RS . SEIH 5, ARATAE— AN 3 R 7 A R 2
gz BcAn CAD 3, IR LRI Bra B ROMARATIAE Kickoff 2 Bk i
T2 Fax, TR UM Y iZ s it G0 — MR R AR S: 78 Kickoff 2 J&
&, MR “poREE” LA

R304 *ZE5ZHEHWNE, RIEZHXIFHETIE A 1EAL During an event, only work during pit hours. 24 [A{f
SN R ARELIIZET) , PSS (BUNERR Pit XD e HE g
PLEE NERHLEE N800, ANSLE S A A L2 N, BRaR:

A. R302 ¥ ik 7 R302-E-c /N LLAMK T A T H,
B. WX,
C. HAJb AT DAAE 45 5 B [ 75 FH.

AFU K B K, B 7 SRR TR R E L

o [XIHFE, M7 EIRIEM FIRST SikFE: FHITR T AITHWHERBERE 1
Pl Nttt (8 BL (Load-in) o WIRATFI HAERARIEME, B0 HFERARIR
SENLES Nttt (8 B, WIBEHEEAETT IR T Pit XIFBET— R T 4 M.

o MUJFHE: TFIAT Pit XIFTBUAIT 2.

PR A — S A I8 1E 14T

a. TENLER AN HBC ], FEECOI A, Ve BMEEM P SGEHLEE A
b. HERMRLEHLER N T AFH B AR AT BUE,
c. IBIT)A 3D 9T ENHLEH At B Bh i e & A 7=l s N A

WER, T IESMEFNILEE AR MBS A BN E KPR, 15

R AL HDIZF M E108 A1 E401.

AN W]z — & T LSRRI A Ao A AT IE7E AT b S8t i ik 34 b it

MM SR — AN E R, Rk S e DM B SUE AL A N B 2 2 28 I 45,

9.4 BUMPER Rules {REEFTFHR M

TRESAL R IE R RN NEZLA L FALAE . PRIGATARH EEL, BFUOVEA T DR HLES A e 32 HAt L &5 A 537
ML PR BRI o G S X e U B s ] OB LS LR

5l ORISR 518, I o [T BN R o — B 1

FERIAE ORI AL IR 80/ BETHHR AR R 2,

B K PR P PR ORB AT A (0 AR,

T K PR P 1R P R S 3 S A £ A

R401 *{REXAT E{RYBTA A ¥% BUMPERS should protect all corners. 183 AR Z K F ARG AT SR AR A H 41
HEZEIIANBA . TR, AN ML AU E 2D 6 9 (216 JEK) MR
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presented by Qualcomm

FL, W Figure 9-3, Jf HAAZUEMBISMELLLZ M 1% I (29 6 2=K) o WIRAMEZE % T
12 Jep (2931 JHOK), WS T 0 20 PRI AT PR Y7, ULIE] Figure 9-4. [T BUA BT 10 2k A MIE
2, HBEOEILZ N — BN BA EIRBCEE R A, B E S G 0 R 10 Gl 20 e 4 S ORISEAL

R

AR 52 SCR R ST SR A AME SR I B (1) o PR IGAT RS HH M ZE £ 74 1) S A8 350 70 AN B 7E
6 JE~f (216 JEK) MERW. @i Figure 9-3.

Figure 9- 3 BUMPER corner examples

26in.

| (“16cm)

oK
g?
BUMPER
Assembly

Robot Frame
Perimeter A

Corner not

OK

ul 9<

OK

1 (Wagr.) g

* NOT A BUMPER

Not on FRAME PERIMETER.
Still allowed, counts in
weight

fully protected

< 6" (~16 cm) protected from
corner on > 6” (~16cm) side

) r
Corner not
fully protected
.’ KY
27 N6 .
rd ‘Z /o
Robot Frame p 6‘%. .
Perimeter B i
’/
oK
BUMPER
Assembly
OK ' OK
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Figure 9- 4 BUMPER around full side/corner

’ BUMPER protects entire FRAME

i N\, PERIMETER side < 12 in. (~31 cm)
s .
=
Z
4%%
(&
%

R402  *{RIAT & FFFEA. BUMPERS must stay low. B AT 020 58 4 b TR AT XIR N « ARk X 35,
(BUMPER ZONE) s Hi [ Fll vy T[] 7% 58~F (2919 JEOK) N ISZARZS [a], 24 3804 Th0 A 2 H i e g
i ] LASR FH — AN R AU/ A TR, AR B AT AS 0 R0 3 [ P47

D MHLES N5 B AR T3t AR b (AR Las NBPIRES) e, A T4
Syt 1 B ES A BOAR  BE . et

ZB 1 AR M LS AN AL T — N BT RE 3 ORIAT AE PR IGAT X 38t . W SRAL
T N T8 e B BT T DR FAT A E DR B AT DX 45K PAY, DU 55 A2 A A

KB 2. HLas NAEFIHUAMRE B ORESAL 36 T+ 2 ORBAT XI5 5h (24Pt A _E mT AL
), AN,

R403 *{REAT A AEKAZH BUMPERS shouldn't move. {REGHT (HIXFAMESL) RAEKEE.

R404 *FEEATLFE T-#53% BUMPERS must come off. {#F& AT N %4 it 5% AT DLIGE 22 358 5 LT (B
B FIFRE.

[N T, (RIS AL AR B 2 NFEASE] 5 40y 2R SRS . |

R405 *{RFAT 88X 4> BT )& B %1 BUMPERS indicate your ALLIANCE. % & #1238 A i F 8t R4 G akis
[ GRS AT R SRR AT T7E LL BT B BRI (an Lk H 2340 FTid Section 11.1 MATCH
Schedules). fRIEATBELENLES LI R AT LB DL R AR B AR AT AR AR AT 14

A. R406 ATEIRIM,

B.  RFSAT R AT 5 (1 B0 PR S [ 1R g% 4,

C. SO At FIRST #5d, T 4% b (Z112 k) fl 5% %~F (2013 EX) % 2%
“PEUETE” MERLEMR S CHARGED UP Virtual Kit),

D. 7E¥es, s, MEEEREIKESHDY.

| SINHEE 5 T8 o AT 0 08 — T R Ay JE 15 R B 1T A58 F - R405.
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R406 *{EMAT b hFiE BorEAMA4 S Team number on BUMPERS. BAA 45 o BT RAT FARIR, B8
FE1FAENL RS N Rl 3 1) W 2238 B8 AT ART #5837 BT b 138 BA L9 5, 455 & DA 45644

A HACPRAAETHR, BTrEEEDSN 4 s (D11 E1XK) , wWEESN » 35 (Y
13 =XK),

Y 3P (A13 2ZXK) ronR. mRKE, BEEN%, DAL RS AT
AT, R 2E R B #f AT ILRIAT.

B. BA\5HIBCEARE /B BAEAMESL /N T 160 FE A ALK I,
C. NMEH#EUWs (ogo) mEbr (icon) EHT.

AL ANEE LRS- A5 20 A A2 ORBS AL AN [ X35, FLRCIE B 4R T8 A 5 RERS i M
A, A R A E BT DU R R IEAE EEBR ML A .

KA A R Ron ME 5, T 20 R S DRI AT R TIRFAE 0 SRORE 3oL A5 I A4
BHE RN SARIC K — 8, #0087 2T E DR A

R407 *{R[AT = £ R f] BUMPER weight limit. &R IRFAT, A58 e AT BIHLAS N BT (o] 5 3] 44 F/
&K, SEEARHEYL 15 B (X6 ~)T).

MR AR Z A MRS (LU AR AT ERAENSCEL) 04 K A M e
BLE ERIAE T ABAENLES B —F8 2>, OREGAT LRI RIEL. A &AM i i
2L A2 FIT AT AR .

R408 *{RIGATHI/EE R BUMPER construction. {RESAT 204 LR ER#4iE, (LI Figure 9-7):

A BB L EZ 19 2K) B, 5 HSHREE/ i) (4127 ZXKIRZEIE/ i 12.7 ZK)
EEI, BUERATENR (0SB, Oriented Strand Board) Eiszto KM (R ARRRAL,
balsa) 4%. #54 R101 M58, EAM LA /N A A A/ s NFL, (E AR BERHR AT
()5 HE AT 2 .

% JOTIRE WA OSB S HZ% 1 (N FBbRiE, BMAAS &M AT SR e
0SB. Fehn i iIARM, 1 AR B LT 4E AR R A Be K A BN IR i) FRC EHL3E,
FTUATE & A TR ER.

FER: IR EHOEF AL SE PR R (22/298°)) ARk AR R AT, B3k

2/ 3 P ARE I AR AT & A T ZEK.

B. ORESHL Y RAGEES 7 ZE A& AU A T, E T, E IR G It H i AMHE QLB o0 A reidEad 1
Hi~h (%25 ZK). @l Figure 9-5 k.
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Figure 9- 5 Hard parts of BUMPER corners

—T
>1in.
(~25 mm)
Plywood Plywood
Backing ROBOT Backing ROBOT
Frame Frame

NOT OK OK

<1in. (~*25mm)

<lin.
(~25 mm)

Plywood
Backing ROBOT
Frame

OK OK

C. MHXUZBINGL 2% (Z1~63 Z=XK), {eMiLE A M2 (Noodle, F4nsk, Uik
o, A0SO B ANE NG N ERPRLILIE Figure 9-7. HlLas A& bR BT 26 AN rl 4 2
B CERARZ 21 RA0O A 1A RIS AL AU AT A AN AR DD AR Y HLAs 25T A2 AR [, R T AR
(A L B S (1 4B [ 8 Hal, BUAER/NIAE HSE0) . MRYE RA09 MIRLE, L2ttt
A DAKE B A R AR S, DAHTE — A% LI Figure 9-8. Dy 1SSt N FH I ot ) A
T RT3 PR ER K R TR B T 2R AR S 2%, A 2E1A] Figure 9- 7 (B A T VAT K
el (G A R KT 2%

“CONRINF(Z)~63 ZK) Ik NEAR 2%Ti (ZI~63 ZK) ik s, BEAN

T 2% Jisf (~57 Z=2K) M1 2% Hish (~70 =2K)Z ).

BT O F T L3S N B T 45 L 0 — FE Y, A A3 AL B A8 CRES AT PP 15 0 N RE R $F

HASEMIAS B o W R AR IS AT B A0 TH] 2% 8 1R KA R AR 3, 1T 2 0 0 At DR B AT 2 i

A 5] AR AR B 25

FH T 3K PR 5 R 6 AT AT 8 22 e v B A ) K A TR T 3 R R B IR AN B T AR . B

IS ERAT N, R AT RAT N, B TAE S R C I,

D. MrRlkEFRAmRLEL (RVFHEH 2 E kR & R405 F1/8% R406, K Figure 9- 7 H1A#
U WA BORIE S Eh).

24 R B A% AN AR IR [ (A4 L (H 1000D B3k e JE w2 mT AR o RGBS AT B 1)

—FF R 2 AT A B R AN FLFT AR T

Al RE = 2 240 RN S0 T B DLIE N A T8 O AT 242 1) 15 1

2 ORESAL 22 AEN LA N LI A Rh A58 42 5 A AR BRANTH 2% RO AMEAR T o Ak} I 55 4)
P 6 2 S

Plywood
Backing ROBOT
Frame
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E. WikBMAHSEM, Wik Figure 9-7 BUHMEE M (angl, SRETSE) RAEA KL
F. WEHH &R (A RSO FIRGALBAR B (2 WL Figure 9-6).

Figure 9- 6 Example uses of brackets in BUMPER corners

& I

Plywood Plywood
Backing ROBOT Backing ROBOT
Frame Frame

G. WAZUHIMEIE (5K [ AR GOSN FA K 7 — NE A5 B SO SR s (e A
FHERPR I B r) I RGBT AR AR Z LSRRI ZU I8 3N . A 1 mI A% 20 ) 5 [l
(Blhn: sFke . BUKH . W55 R S ROV IRIAL #— &850

Figure 9- 7 BUMPER vertical cross section

lin. (~25mm) y
limit for hard parts

_f— cloth
covering

optional aluminum
angle attached with
wood screws to clamp
fabric

example fastener system
(bracket is part of bumper
and fastens to robot with

bolts or pins) )
. 2%in.(~*63 mm)
% in. (~19mm) I pool noodles
plywood ¥ '

R409 *{FAT i A 441 754 Fill BUMPER corners. 1Rk 2 [8] () f V& e b 6 A AR IR %, SHAEH
i W14 Figure 9- 8.
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Figure 9- 8 Soft parts of BUMPER corners

I
BUMPER 2 %in.
Assembly (~63mm)
|
BUMPER
BUMPER Assembly
ROBOT Frame ROBOT Frame
Assembly
f / \ T T
2%in. O 2%in. 2%in.
(~63mm) \/ (~63mm) (~63mm)
| |
BUMPER BUMPER BUMPER
A bl Assembl
Assembly ROBOT Frame SRy ROBOT Frame s Y ROBOT Frame

OK OK OK

*REAT 40 B 128 A\ 32 3% BUMPERS must be supported. {55 AT 24 25 B AL 28 A\ FRIHE 22 85 45 4 ST 3,
JLFE Figure 9-9). SZ#EME XN, RIEATAHR 2 W, FumrpkF % 9iF (413 =ZXK) b
A AIMELE S (NT % JHERR, 296 2K). 4GEl (Ends) AHEAE R408-B fu v T kgL

A7 28 P A B AT, 160 8 5 355 4

A ARRT W I (206 ZK) ®
B. FEFEAH 8 St (420 JHK)

Figure 9- 9 BUMPER support examples

R410

BUMPERS
|
e (~§0h;'m) Is in. 0K aq 5
ey | (~20 cm) yTin 10 in. (~25 cm)
0*_ (~6 rnm)
ROBOT FRAME
PERIMETER

AT B 5 PRALE RIS AL B AR BE LI 6 (10 SCHE R8> 2 PRI S o SR LA
NHERALAE, BB TCEIR B H ), AN RESRAE 2 S5 HEZL.
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by Qualcomm

9.5 Motors & Actuators BB F1IEHF

R501  *HLII o 7K F #) EE AL Allowable motors. R V8RR LA BUS 1 i FIHERT (fEfTEED
Table 9- 1 Motor allowances
RLLAE FR HES
AndyMark 9015 am-0912 AndyMark 9015
AndyMark NeveRest am-3104
AndyMark PG am-2161 (alt. PN am-2765) am-2194 (alt. PN am-2766)

AndyMark RedLine Motor

AndyMark Snow Blower Motor

Banebots

CiM

CTR Electronics/VEX Robotics Falcon
500

Current/former KOP automotive
motors

Nidec Dynamo BLDC Motor
Playing with Fusion Venom
REV Robotics HD Hex

REV Robotics NEO Brushless
REV Robotics NEO 550

VEX BAG

VEX Mini-CIM

9 ROBOT Construction Rules

am-3775
am-2235

am-3830
M7-RS775-18
RS775WC-8514

FR801-001
M4-R0062-12
AM802-001A

217-2000
PM25R-44F-1005

217-6515
am-6515

Denso AE235100-0160
Denso 5-163800-RC1
Denso 262100-3030

am-3740
BDC-10001
REV-41-1291
REV-21-1650 (v1.0 or v1.1)
REV-21-1651
217-3351

217-3371

Vo

am-3775a
am-2235a

M5 - RS550-12
RS550VC-7527
RS550

PM25R-45F-1004
PM25R-45F-1003
PMR25R-45F-1003
PMR25R-44F-1005
am-0255

19-708850
am-6515_Short

Denso 262100-3040
Bosch 6 004 RA3 194-06
Johnson Electric JE-PLG-149
Johnson Electric JE-PLG-410

DM3012-1063

81 of 132
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HPLE TR RS

West Coast Products RS775 Pro

217-4347

L RIHEFT (Electrical solenoid actuators) , HUEITREAKT 1 95~ BpFR) , FlE BB AIZEAKT 10
W), ESTAEE 12 RERHEE (VDC) (W& HEAT L/ETE 24 (R, ©UAHAEM] ik LI

1 24 1R)
AU U RSFARER T 120 22K GhRARD , BUE A DIRA KT 10 B0 (W), ELETAEAE 12 KRB
JE£ (VDC)

T FE L2 S AL COTS iHH k&

T 22 MIREA B 5B GN T COTS HHE & (BB e F L IZEs L .
PWM COTS falllk b, FEM/NT 75 £t

LR COTS &Ik (BIUBOLTEL, ARMAENSE) MENAESEE, BRIERA T ET %3
i R806 M SEANL 1 &, FIF AP AN RGHmE 4TS

ANEAERARAR 124K, T8 1A 20 ZE BN T 20 ZEHIIRIG 2 .

XTI EAL, FRIERAIZ roboRIO 7E 6 fRHL ML T S0 VR H 1 B K 2
2.2 (WA 12.4 L IR BT AR\ EGE B RS AR AL B E &
FEREME LT,

BEARTENLAS LT DA 2 AN AL, (HEE RS LA, SRS AN M E FELES
N HBIB AT DU H S D28 CEP BN BLAS N Bt )3 12D o RIS 2
WL [F] B 32 3 K = F i 2 2L N st s R ) R B, DABCT 2 o Bk 1) B
#& robotRIO JF /5 “ JRERBR 2 B FH HL 7 fR3F . 5< T robotRIO i J= 8 FIR il 3 B FH He.
fRypas, DUAEAR PDP/PDH HRHIE Z/5 5, 1% W roboRIO
Brownout and Understanding Current Draw.

AndyMark (1] PG k%648 B HLAH B I B 2 B bL A UG 3048 — 8 & 1), am-3651 il
am-3656 K B & T LRI B A A AL, X L EHLE S A R B TT DA
6 PG £ BUAN R % B F L — A I N B A R 4.

R502 *AEXEBEN, (KREZHHFMT) Don't modify motors (mostly). 7SI AT B I A& LR AT
ARG, PN BRI EAL, {5 AR URT FRE IR A1 DA 5 s T 158, (H R R IE DL Ah

AR AR AN/ B e/ ST T DA FH SRR A AL ) B R LA A AN Bl 38 =4
R TR B E AT AN 2R, (H 20 F R 2R B 2%

AL EBRAEE L (P/N: 262100-3030 and 262100-3040) L HIB FAKE.

# Table 9-1 H1 KOP y34= AL I B a3 A1 e v] B B AR i 51 2R 0% 2.

A A HEBTL T LA 422 B o i i P R0 A T A 5 (A7) a5 0 R A SRS D T e )
Nidec Dynamo BLDC HiAL#4 )7 AT 4% i L~ SR 474224 Nidec Dynamo BLDC Motor
with Controller.

W b /NFRZE SRR R VA i, IEREE RN T REVE RE.

Falcon 500 _EAF A& #10-32 (K8 22 #R ] LAk R

A TR 2T A AR

s )5, FRIR DA KA 2R

TMO O W

e
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Ko BAEP2 T R HERE B 4 d 15 it

KR B 5 Fe v BMRAB B B AT (8 2e2ke, T ANl 5 A3 FEL ML AT RA) e R Uk
AHLER S B AL LRSS AT FL AN H] A B L

R503 *{# AV HI3h J1 iR &SRS 88t BB Power (most) actuators off of approved devices. [& 7 Al ik B
Bl, RUEREAE RSOT MU FR gl RV HI# 3 COTS R WAL, FAMEsh 2 #SL0H3h 11T
WA T . ENLES N Ll B B3l 278 5 % & H R vk A B B gl

A ENLIER SRS,
a. DMC 60/DMC 60c Motor Controller (P/N 410-334-1, 410-334-2),
b. Jaguar Motor Controller (P/N MDL-BDC, MDL-BDC24, and 217-3367) connected to
PWM only,
c. Nidec Dynamo, BLDC Motor with Controller to control integral actuator only (P/N
840205-000, am-3740)
d. SD540 Motor Controller (P/N SD540x1, SD540x2, SD540x4, SD540Bx1, SD540Bx2,
SD540Bx4, SD540C),
e. Spark Motor Controller (P/N REV-11-1200),
Spark MAX Motor Controller (P/N REV-11-2158),
Talon FX Motor Controller (P/N 217-6515, 19-708850, am-6515, am-6515_Short) for
controlling integral Falcon 500 only,
Talon Motor Controller (P/N CTRE_Talon, CTRE_Talon_SR, and am-2195),
Talon SRX Motor Controller (P/N 217-8080, am-2854, 14-838288),
Venom Motor with Controller (P/N BDC-10001) for controlling integral motor only,
Victor 884 Motor Controller (P/N VICTOR-884-12/12),
Victor 888 Motor Controller (P/N 217-2769),
. Victor SP Motor Controller (P/N 217-9090, am-2855, 14-868380), and
Victor SPX Motor Controller (P/N 217-9191, 17-868388, am-3748),
B. %%%Eﬂ
a. Spike H-Bridge Relay (P/N 217-0220 and SPIKE-RELAY-H),
b. Automation Direct Relay (P/N AD-SSR6M12-DC-200D, AD-SSRM6M25-DC-200D, AD-
SSR6M40-DC-200D), and
c. Power Distribution Hub (PDH) switched channel (P/N REV-11-1850) for controlling
non-actuator CUSTOM CIRCUITS only,
C. ~shizhld:
a. Pneumatics Control Module (P/N am-2858, 217-4243) and
b. Pneumatic Hub (P/N REV-11-1852).

ERE: B3FRESRRRR. RYE RS04 EATA A BEEREAE — & LI Rt
EESER

R504 *A7EikrEHLIEH] 2244 Don't overload controllers. 44 /773 B 7 LA H| —MEZ Table
9-2 HHIH ML I 3. BRAES AU, BB E R — A HACE — AN g
29

Q

33—??‘——::-
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Table 9- 2 Power regulating device allotments

LWk A3 R AL A 2% 4k eE RN B R
AndyMark RedLine Motor

Banebots
CiM

REV Robotics NEO Brushless Yes No No
REV Robotics NEO 550
VEX Mini-CIM

WCP RS775 Pro
AndyMark 9015 Yes
VEXpro BAG (B~ 2 251 2 1Y)
AndyMark PG

KOP Automotive Motors

No No

Yes

NeveRest . Yes No
(R 2130 2 1)

Snow Blower Motor

REV Robotics HD Hex

Yes Yes
Linear Actuator (ZMEHERT) N . No
(Bck 20 Zsilifas)  (Bok 20 Zsi i as)

CTR Electronics/VEX Falcon 500

Nidec Dynamo BLDC Motor w/ Yes No No
Controller (I PR A il 2 1) 42
Playing With Fusion Venom
Compressor (ZFSE%HN) No Yes Yes
Pneumatic Solenoid Valves \ Yes Yes
o}
(SBHEED (@ECLIEZ) (FANIEE 1 1Y)
Yes Yes Yes
Electric Solenoids (EEIR) ‘ ) L
(GIEETIEZ! (rTHEHIZAN) (FEANEIE 1 1)
Yes Yes Yes
CUSTOM CIRCUITS (H#|8E) . X ,
GIEETHIEZ! (QECTIEZ)] (ATHEHIZAN)

R505 *Zz4#xHi{a] ik EL 4/l Control servos safely. falflk BLBNHL L6 ATER R LLF:

A. roboRIO K PWM ¥ [,
B. WCP Spartan Sensor Board f£/& &tk 1] PWM i1 (P/N WCP-0045),
C. REV HL# Afalllk mIEREEL (P/N REV-11-1144).
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9.6 Power Distribution {{H % i

N T RIEZ 4, AT PRI SRS RAG20E ], T AMXAGE TN 2 InEL SRl e A

R601 *HihFR#H| (FTAE L2 NEE A E RIS /15RIE) Battery limit — everyone has the same power. fE
NGB ME— B 5 A AT BHLER AN Bh 1ok, MLAS N L BE A — Bl b Ve sl IR, it A 2R
B R H BT MRS (1 2 B A R 2 H b

A BUEHE 12 4R

B. A& NE 20 /NI /N 17 85/ (17Ah) , 5k 18.2 ki /Ii
C. JEIR: ¥

D. #fRRE 7.1 95 x3 JF x6.6 9, BEARTRZES- 1 %F, (4 180 2K x76
=K x168 =K, MATREH-2.5 ZX)

PRAREE: 11 853 14.56% (X5 AT% 6.5 A1)

F. ZomiEdedy G R EEFS e

PG IR bR oA 1) FEL T i e A

Enersys (P/N NP18-12, NP18-12B, NP18-12BFR),
MK Battery (P/N ES17-12),

Battery Mart (P/N SLA-12V18),

Sigma (P/N SP12-18),

Universal Battery (P/N UB12180),

Power Patrol (P/N SLA1116),

Werker Battery (P/N WKA12-18NB),

Power Sonic (P/N PS-12180NB),

Yuasa (P/N NP18-12B),

Panasonic (P/N LC-RD-1217),

Interstate Batteries (P/N BSL1116), and

I.  Duracell Ultra Battery (P/N DURA12-18NB).

WAL R 7T 2 2R AL ATTHR (3t L T AR 271 S PO A ] R e KA D S

HhL AT 5 7 O BESR #4775 HB. (2 0) FIRST %4l FIRST Safety Manual
TIRE 215 5)

R602 *H:fthrRits HfEF TR 45 Bt H % & K fit B Other batteries for cameras or computers only. COTS
1) USB Hayth ¥ f KA #k /T4 T 100 FL/hES (RN 54k BFELN 20000 Z % /i) PLR B
At fg KA BN 2.5 2285 L, SiEN—A COTS (—3 2 s  B it (thin
FHEHEMA M. GoPro RFIMAHNHEMMEE) , ATHF N COTS it % & fi&EH: 2] COTS 5 1%
BT A1 COTS fap A\ Bl Hh B A L F, I A A il Db 43

A ZERME E RSN L,
B. fUfEHIARZEAK COTS HILIESE,
C. A& R I FE .

14> COTS iH5H %% N 1 4 HE roboRIO F 1545, FISRACHEE RN ALK E R (L
1 AN BEIN AT AR 14 COTS &k

R603 *HZ4&H#E#E Tt H Charge batteries with safe connectors. AT F T L85 A H it 1 B b 78 B
LI L HATEER ) Anderson SB 24,

m

AT T SaQ@mo o0 T
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R604 *FHZ4 [ F i A/NFE Charge batteries at a safe rate. BT A T-H1L 2% A\ FEith 1 Bt 78 A 282 tH A
femT 6 2k

R605 *EihARE X {EE Y ¥ A Batteries are not ballast. BT R601 f1 R602 1| H [ H ittt LA AT AT Hith,
TACET T, #AT LU AENLAR A & L.

| Eotn,  BAGH AN PR ) Fe b B AR o B3 A 541 16 |

R606 *[f & {k Fit Secure the battery. BAMER 4 {R WAL A 8 E, BIEAENLAS AP 5B B — IR
IRAL B B i A 24 ok

R607  *HijhH 2R EE AL 454% Insulate battery connections. 7EHL#S A H L, BT ¢, A 32 1 () st (432
2k, FLZR A i), S DR IR HL 2 I A 0 4 25

R608 *JEeE iR LA AEIEIR 4] Limit non-battery energy. HL2% AT AR AE R (ELtn, 7EHLFEITUERT
fBEAEI) AR CLR My 3R

A. & R806 1 R807 #ME M 3h & 4 b i) 4 5 U 7 3,
B. HLE AL BRI AL = AR (35 e,

C. I HLES N FA BRI AEAd 1 RE &,

D. MI&FIEKT) COTS AR,

E. wmA#RME.

R609 *Z4 % T3 /73K Connect main power safely. 1 B35 A Hiith, 1 % Anderson Power
Products #itl SB ARz, 14> 120 2215 Witk % 715 (Cooper Bussman P/N: CB185-120,
CB185F-120, CB285-120), 1 /™ CTR Electronics F Fi 4 (PDP, P/N: am-2856, 217-4244, 14-
806880)ak REV Hl#s NECHLP EIS  (REV Robotics Power Distribution Hub, PDH, P/N REV-11-
1850) , IX LB AH LR (1 28 6 e T B 6AWG (7SWG 5116 ““F 57 ) i S 2k s KL I
&, LKERANLESN R, WAVFEOE BiR A, BRAEZ R625 FIH TR AL BuE . W& Figure
9-10.

Figure 9- 10 Electrical connection diagram

12V DC
Robot Battery

12v DC
Robot Battery

LLGLLGLLLLE
1000000010
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sssssssssss /NS

‘Gene Hass Foundstion

"SB AU"fEME SB M (d1: SB-50, SB-120 £5) , i A2 SBS R 2 HAfth LA
SB kK= k. BT FIRST #RELAg eyt Chnss F Byt ARS8 [ P~ eavh ) #552 H
ANHPRENI A AR ) SB50 ERE a8 iE 4.

BERERES, B8 T “BHEIER” KOP 41, MZLEA SB50 ER ALK

R610 *F/NFEEGH 1 A -ITE% 2% 1 breaker per circuit. [ 17 R615 A1 R617 i (I HLE AL, oAt (1 B % 45
WEREF] CTR BlHIAR (PDP) B¢ REV L (PDH) I 12 fRE i WAGO 4% (13 1
(4 Figure 9-10), MiANEH M6 B2 22 [ 5.

R611 *HLE. AMEZEAREFYE 544k The ROBOT frame is not a wire. i 45 LK ik & B3R FTE 1
PR R G0 AL AR 06 0 4 2 AN RE LR BE A B ML A AN AOFEZE . BL2S A ROFEZE R B FI 1 S 44 .

FAT T — AN KT 120 KRR o BE TR 1E b 2 TR SR 22 & 75 3 o AR FN, 3%
114 H B Ti%ER3] PDP/PDH Fiples N FAER— &

P AL 8 SR AN AR R A L . BN LE RN AESE L.

EEA A, BT RS (Fen— g ds, IR fBRERS) AR5
Bl G RIS, X R TR A N\ < SR A SR 48 25 LAAT & A .

R612  *IAZUHE] P44 5 315554188\ Must be able to turn ROBOT on and off safely. F#; 55 i%
B THLE NSNS T b R i Tr. —EHE A ER evFzde—A 120 28 es.

ABEBANTT LA PR 22 42" JT O FLER WT B A8 HO 1) 7 B3 LB ITBR 234 — NI %
WRERTTHEAE B R AR e AR T LA 3 (3R Atk A ) LR T

FATEREVEBCRE 120 225 i HL B T I 2 RO T8 B A B TS 28 O F IR AR T ik, Xk
i TAEN GOl o] AFE L B 7% it 5 sk B B

R613 *HTF AR UF S THLEHME Electrical system must be inspectable. PDP/PDH, Hig424:, ik
M B IF R R, 5 TR

CERIR, HTRAE” HFATER T RGANS AL TR R ER, LA
FEAS BRI ik i1 R SR AT .

R614 *# =% No high voltage allowed. a3 HL /¥ BT ook, Bk 7 R501 HH453k T & FIHEAT, B R710
HHE 2 BIAZ O B RGU IO BRI E I B . RN BE P A R A H T 24 (R A L.

R615 *HLa3 A\ IR i fk e 11 48 2 B Power roboRIO as specified. roboRIO % A i I 06 % &
PDP /PDH 455 i fH Hi 283

A. PDP fe & Figure 9-11:
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Figure 9- 11 roboRIO power source on a PDP

roboRIO
Power

o 0 ©
be |
aE
<1
a
a

[+[3

B. PDH iy (20, 21, 22) = ML LEm—0HER:, &5 LH0E E 10 2R IR 2.
AT ART At H, g B 8 A1 e 310X = A e s |-

Figure 9- 12 roboRIO power source on a PDH

17801 1Yht
ST

B

=
E;-
q
o
3
i
g
g
S
Z
&

R616 *3<T radio FIfitE (%5 1 #B4) Power radio as specified - Part 1. T&M#&% (radio) Kt
HL 7 O LA JLF:

A. Hfgh CTRE A=K E AL (VRM, (P/N am-2857,217-4245)) 12 {1k 2 @15 (%
Fftr . UL Figure 9-13:
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Figure 9- 13 Radio power source from a VRM

o
jojenbay|

abejjos,

Radio

- Power

B. it “MLk” 4% REV Radio fit itk (RPM, (P/NREV-11-1856) ) 12 1k 2 %4t
IR TE LR M 2 3L 5% 1) “18-24v POE” it 11,

EE LRSS o il fE i A POE MJR M HL it & (H EL BRI ANSE
FITCIE SRS VRM Far i DB DUOK R R4 1, P 4\ 3 1 “18-24VPOE”.

R617 *3%F radio fitH (55 2 &84)) Power radio as specified - Part 2. 74 R616 44 LM %
3t F, PR P R A DA T B DL AT A TR E I I IR1S L

A. G Figure 9-14 Har gk frda ifi it 11, et 1 R g4 CTRE B Bhs fil i
(PCM, P/N am-2858)5k RPH(PH, P/N REV-11-1852), H:Al iy 711 3 N5 X 48 PDP L [1)
i 1.

Figure 9- 14 VRM, PCM, and RPM power source on a PDP

VRM/PCM/RPM
Power

B. W NEFRE PDH (20, 21, 22) =X#iH AR RMER—X5E O, JRiG L 10 28R
22, HAhH PR IERX S
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Figure 9- 15 VRM and RPM power source on a PDH

VRM/RPM
Power

E"

b

BNH NOLLMTERLEID EEMOd

MMHHM

ESE A% FRC HL2: A28 How to Wire an FRC Robot DA3R1E 5 £ TGk M
W& HER T 3

R618 *PDP/PDH E iz &R {#F Use PDP/PDH terminals as designed. PDP/PDH )45/ ik 1 H i
Br— IR L.

SR A Y HL YR 2 R A (] a0 AN — A 20 ZeiE HLB 25 2 1 PCM B VPM $2
BN 77) A P #E LT L& BRI B (G0N 1 R IRk BUR% S 243%
3D R B 5] Sl N E RS 48 R .

R619 *PDP/PDH %ﬁiﬁﬁi‘”%ﬁﬂ%ﬁ% Only use specified circuit breakers in PDP/PDH. i1 PDP /PDH

A. Snap Action VB3-A %751, B AT2-A, 51358 F57, 40 2255 80 5K 2 8,
B. Snap Action MX5-A B MX5-L Series, %EIJ, 40 285 B AL 8,
C. REV Robotics ATO HZEALWEkAE, 40 ZHFEEAK 2Hs.

R620 *PDP/PDH E{#FH155E 7K 2 Only use specified fuses in PDP/PDH. PDP/PDH K& 15 FH 4Rk 22
NIRRT RS 22 (ATM )

A. T PDP, JRLANIRIORIE 22 1) 22 BB 5 24T 6 L a6 i dfim 1 (0 e 5 205K
B. Xf¥ PDH, 15 ZHoiER . FraAR2 14 PCM B PH iR ] 20 255,

| DR 22 5 B SR R, IR S S BUITIE PB4l R |

R621 *F&& i Bk 234747 FLE% Protect circuits with appropriate circuit breakers. 41> %) 3¢ B A Z00
23— HAXH —/> PDP/PDH FHIEMMIEk &5 /47 . TEHETE W3 Table 9-3. HoAth iy Ho % #8A AT LA
TEREBZ 5 SR 1 T 25

Table 9- 3 Branch circuit protection requirements

733 Wt % 285 Wk 2RI B E
Motor Controller EEH1fZ 28 K 40A 1
CUSTOM CIRCUIT H il K 40A TG PR Al
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\-\ FIRST U
9oy CHARGEL

EEEEEEEEEEE SIS
Automation Direct Relay 40A (*6M40%) oK 40A 1
R501 i » PARIE A COTS & o
RSO1FFAVIAR, LURERIEN COTS BEM | | 0 S
THERE
Spike Relay Module K 20A 1
Automation Direct Relay 25A (*6M25%) K 20A 1
PCM/PH - #Z kL K 20A 1
S VRM (E radio 5180)/45M# PCM/PH (R = o
20A 3
) R "
Automation Direct Relay 12A (*6M12%*) A 10A 1

AR ZE IE PDP/PDH Hh B /MELR Wi e 4% (A, R A8 1k | ] LS O A i o
DR TS P AT £ 5z 22 BT it 5% 0 A6

R622 (i F-& & (1) .45 %4 Use appropriately sized wire. JTf HLER 3520 DUIE 24504 0 246 25 4 2% 12 4
F58&A—E M)

Table 9- 4 Breaker and wire sizing

RIS & BMER
o 12 AWG

31 - 40 ZEHHNTE B8 (R4P R LB OS2 215
14 AWG

21 - 30 ZITWTEE A R4 M BB

6 — 20 ZILWTRE A5 R4 T LB

11-20 ZIEAR R 22 084 7 R B

PDP il VRM/RPM B& PCM/PH 2 &) i) 3% 32 L %
PCM/PH b3S E4EHLHIH 0 D

PDH # PCM/PH 2 |d]

(16 SWG = 2.5°F7)

18 AWG
(19SWG & 1FJ)

PDP/PDH # roboRIO [f)3%EH:

PDH F1 VRM/RPM H) &3

22 AWG

ANFET 5 ST B R (22SWG 2 0.577)

NFET 10 IR LR i

2 24 AWG

VRM | 2 S50 8 (24 SWG = 0.25 )
e 26 AWG

roboRIO PWM 3 D% (27 SWG 5 0.14 F7)
fESEABH (LM IOREBRNTST 1938, A4aR 28 AWG

KF 1 %8, 84 HARBETF roboRIO, JE PWM i, CAN {2 (29 SWG 5 0.08 “-J5)
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IOEs,  guARGELY LR

MA%E B/NER
2, PCM/PH [@#%iH, VRM 500 2= %% H A1 Arduino %) ‘

B A RN O A B SR N A AN B 1 — 8870, HABRON &R . XA
SWAERESEIT
NTET BRI B B & e, IMLRZR BRI R 4% )R EA B HiR R L

AR R R, WERMH] 7B EMARIRAIZREE, BN AZAE & 4F R % AT
E AT B AARE CEE o e 2% i AIE B H R (SR

R623 *{ FI-&i& 3% #:3L Use only appropriate connectors. 4337 HLE& ] DAL & T A] o fh4n COTS &8
fF, B, COTSIEZNIFILA COTS iIF (L ZHeAN il B f F (H) 2 bt FiLE T 20 .

| # K AR I ER R g R203 T4 1 . |

R624 *f# & E LM Bt (KELEIEM) Use specified wire colors (mostly). i 25 EH KL
(BRgk s, LI 28 SR A8 14 D I HLEL G 8 AR P P, L2 7 Fa 3 B 430 FH 3 € D

WIR Fios:
A IEJUERLREE NG, ¥, A, o E o (Blin+ 24VDC, +12VDC, +5VDC
Z5)

B. (MR Nt o B
PR 2R A I A ANE R AR

C. HZH) W EUKMEA MBS L, 1 E AR
D. POE #&#&H Mk

R625 *Don't modify critical power paths. F | FLEGASAE H 003 & @ AL N FEJ5, PDP/PDH, HHLEE
Hil#E, 4kHA% (R503-B), HMLAIHEAT (R501), AN ML, BOLMZNLHE AES R0 Z M
HLEE (BRI R701T H AT EIM)) o QiR ILFFEAA T HLER A B4 A B R, E e SO s BT R Al
B BEAT L A I 1 BB A8 NI FLE R G0 ] LR 2 1.

e RS IERE AT DARGE NS, JERTRALET T B PWM B A . IR

Msg 75 JRE s R AR A 1 A P S ELAS 2 A JE A U B R717.

R A SR AR LA i 2k, I HUIRU T2 —:

o THEE QpF) KUIF, ARMRALBT AT DA AN 25 N BAEMT s pLER A E.
(FE& BRSPS AN B IE 1 B AL S T RERRIE . D

o FPHF AZE IR AL IR R SE T PWM 2865 5 A AR IR I S 4.

9.7 Control, Command & Signals System i£#l, S SHESER

R701 *{#H roboRIO #z%|#12% A\ Control the ROBOT with a roboRIO. #13% A XZiH 1 NAT 42T NI
roboRIO 5§ roboRIO 2.0 (P/N: am3000 5% am3000a) i fZ i (HiFh7 S roboRIO Gifk N
roboRIO) , roboRIO 4514 /A< (image version) #3k>4 FRC_roboRIO_2023_v3.1 55 ;.

WA ATAT I 52 25 1 E 48 FH Bl A P 28 (co-processors) . B HE A [ Th R 43 & i
roboRIO & H a4 HATECE . WG FHHE 2 I E i3 1. XA T &i5E
FE7E CAN S48 bRy B pLIZ ] 35
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R702 *{§iFH$&5E radio FI418% A& Communicate with the ROBOT with the specified radio.
OpenMesh &M% % (P/N: OM5P-AN or OM5P-AC) /e FEH WML E | IMEL B )E, #t
BN T BRI 2% PAME — AT U F AL 28 8 T % 4%

R703 *ffiF$&5EM 0 Use specific Ethernet port for roboRIO. roboRIO [/ 1114 Z5U 1 o 2 M 2 ¥ 4% (1
“18-24vPOE” fJui AHE (LR HEER:, BUE L HNIER:, B CATS NLRIIHE 27> X2k
) .
:: 7E roboRIO F radio Z [AIJHE — /ML AT Be Wil A GOxt LE 2637 1 b 11

roboRIO JE4% i i 47 B HERR « AE N FERR TAE R —34, nIaE S EoRBAH 22
R E M radio %23 roboRIO.

R704  *fii 48 5& 3 O FI7y 5 AP 32 A8 Only use allowed ports and bandwidth to communicate with
the ROBOT. L% AR £ 3 2 1] FR 3 TR 2 58 A BT 4 JEEURs/F0 (AMbits/s) R
FH f ity 1 B vty 11 i LR Table 9- 5.
Table 9- 5 Open FMS ports

HOS Hi& REME?
UDP/TCP roboRIO 1 Dashboard #f  [a] KI5 L BdE,  BEis Ves
1180-1190 1%k £ 7E roboRIO ) USB 1 1
TCP 1735 SmartDashboard Yes
UDP 1130 Dashboard I &5 A f4z Hil 545 Yes
UDP 1140 HL#% A\ £ Dashboard R A% Yes
HTTP 80 PR S T 1 5 AL AL A% A ) BT A% Sy PR Es Yes
HTTP 443 FAB S I AU LA AN P S s T Yes
UDP/TCP 554 | JH|T h.264 %t 15 3k RIS S A% bl i Yes
UDP/TCP 1250 | CTRE 2 Wi/ 55 8% Yes
wertee | mmen ves

U RARATTAN Y 3 Ty 208 X i 1, AL AT DA% R O R A X e 1 (i, i SR Ak
PFATE USB L Ad IS4k, W] LLfE A TCP1180 7E#L52 A FI Driver Station 2 &€ [Fl{& i3 $dR) .

TR, AN BR R AT 4Mbit Hr T R .

FMS [ 5z 45 EMS Whitepaper Vi 143 5 a5 & A0 e A6 s 96 15 FH ) 52 22 VR 1
5

I .

HAR FIRST R— )55 IR R KA b, 1LAMAIRIG LK) 4Mbits FEED
HdE R K2 100Kbit I THLES NFZHIACRS) , EEREHILT, KAE3EHEK
oL KA AT RETC i X — 2K,
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R705 *Et & F\5 Configure devices for your team number. roboRIO, Driver Station #ff, LM%
2L B S F R IER BN S, FCEL RS % “FRC 42| RESCR U FIRST Robotics
Competition Control System documentation.

R706 *AELFF315M% Don't bypass the ARENA network. FiA {5 540k BiRMEL Y, JHiBdHRY
PO SRIRES S E LRV

R707 *#% 1 H Al TEL# A\ No other wireless allowed. A5 FEATIE L4 A i 77 sUAIHL & A 4718
W, BEROR BHLES AR, BEENLAE AN NFCLE . R702, R706 Fir o vr i, FeFHitft
(¥ 58 RLER I R Ge R Ab.

FERAT DG AR5 5 1 (BIIARNL) AR RF AL A WA i< (il
P A b 3R37 h e A B LA N ) e TR i A% A BRAL AME I A ) AN o2k
E A, DRI B A A8 AN S AR R

R708 *TC&RMiHE:¥ & U] . Wireless bridge must be visible. 7 &3 T& MR &N, i E
TELLS L T AE N SIS B B s IR SRR AT

SR MRS TC LM 22 1 % SR A0 M e P 7 A e (I HpL, PCM/PH A1
VRM/RPM) ({3 E.

R709 *Hl#8 N4Zi22 3555 4T ROBOTS must have a signal light. #1283 A\ Zifd 2> 1 AMEAR#ET 2
AW LA N5 547 (ROBOT Signal Light, f#&#k RSL) (%5 P/N: 855PB-B12ME522 Fil/5{
am-3583) .

R RSL L2012

A EEENLE N E, AT LB g E AR 3 HER (4 100 JEK)ANE W E WA S AT 5w,

B. i#E4%% roboRIO Ly “RSL” 4%,

C. WiRfEHAS N P/N: 855PB-B12MES22 ({5 54T . TR HLRRT, 15% I Figure 9-16
HBkZk (Jumper) (1977 20E#:"La" LA K "Lb "%ty

| 4874915 2 0 0T84 1 & FRC #1% A——How to Wire an FRC Robot . |

Figure 9- 16 P/N: 855PB-B12MES522 jumper wiring

Jumper

R710 *{XfE fo ¥ 5 Bl P X451 R 43k 1745 52 2k Only specified modifications to control system
devices permitted. Driver Station %, roboRIO, [l ik PDP/PDH, S zhxH|# PCM/PH,
iR M VRM/RPM, HLES AM5 54T (RSL) , 120 ik as, mpLfEHas, MXP %%

(R713-C Frik FHR¥EHIHEAT) , 4k a8tk (R503-B), LMk &, FMHMAASHEL, B
PV 2O GRS REES L, VIR, T, ALk, I[RE, WES) , UUNERGAN
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iV, Driver Station # {5 1 Dashboard N FH 274> JF#44T (. Driver Station
BAEA &, HBME AT LUK HE 75 2R B 2 X Dashboard 43,

AT LLE ] roboRIO HH i I AT 4 A2 A KAS.

FELE i 2% P42 R M o A R R AT A HE.

WU T CLERE B r AL 4%, I e A e A\ i it H

ROV RN, Spike H-Bridge #kHiZs BRI Z2TT LIA] 20 %% Snap-Action Wi
e

Cow»

HLZG, FBIAIME 52 nld il B B SR AR B R

AT DA SR T CRLAERE 700D R 6 148 32 30 42 ) 2% o L b N s P 20 o] 9 8 4% b
SRR T RCE R T

SRR T ECE VE T

Bk T e 2 ML BRI A B 5

FRA IF OB 2k il LA Jaguar HMLEE 2% ERRR, I B A SRR T 56 H i m DA 5 6.
VA [ T AP i) 3 i AR P [ 42 5

FBLEE 2% E R RAR R nT e S D), RS A/ 0%,

WA RE B TR, BB G 15 2% 10 1t B8R RUAR AAE 2 HTAH ).

Al AR 4 Talon SRX #i#E#: 0 Y5 1.

X T IR r e B 4 PN IR B R mT DA FH 48 25015

AT LA g PDP [ N\ 155 (RS8R S0AL 22 25 FHo Ao kAKX % PDP i 715D .
roboRIO 2.0 ) SD 1] LLAMEAT A& 1) SD REAX.

WBVER, BARTYEE, BT AHNERRRIETER. BB 1T AHEE R
K, IR AIAFAIMREEC T BB . ETER, BT ERNE S IX R SR 2 5
PR HE .

Hx “OW” MELZELR, BSHNCE this OM5P-AC Radio Modification article.

R711 *EH1%i 21 roboRIO A #E B #:4H3E Don't connect motor outputs to roboRIO. 12 1R B i I,
ok e BRAE,  B ML ) S A A AT B IE 2 B roboRIO (FE 2 K 12 AR EL A ANBRAN) .

R712 *J\ roboRIO %] PWM #5422 Control PWM controllers from the roboRIO. {F{f4k By %
(R503-B), fil flz HAILEZ il 25 A1 PWM HLML4% 61| 2% SOZEFEF roboRIO | (E#:E0#E E WCP Spartan 1%
JRAR, BUE AL MXP 82 (RZ13) AR R 1 (4 28 1 B 2 4k ra 2 oty 11, Rl AR FELATLA% o)
A PWM #2628 (B 2] PWM i 1) . EATTAS RS2 K F AT AT HAR SRR 195 54 %, Nidec
Dynamo FEALIE IR FRAE, %45 il 28t 2 2% B2 2] roboRIO %4 1/0 v 11 1.

R713 *RAIAT I MXP ¥4 DAz HI#EFF Only approved MXP devices can control actuators. #13RiE
it MXP #zdi HpL, s ZitE i DL A R 7 2 R A i

A BESEEZUET PWM 51,
B. @A TY R PWM 3 IJGIE 514 (PASSIVE CONDUMCOTRS) M4,
C. W IAF B E5) &M 5 (ACTIVE DEVICE) :
a. Kauai Labs navX MXP
Kauai Labs navX2 MXP
RCAL MXP Daughterboard
REV Robotics RIOduino
REV Robotics Digit Board
West Coast Products Spartan Sensor Board
Huskie Robotics HUSKIE 2.0 Board

oTvozZzIrx-—-ITOomm

@ o oo0CT
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ToUE Sk (PASSIVE CONDUCTOR) RATAT ¥ 45 B,  HRE Jy ik IR il 2 4% S A0/

BN T H ER B AE (g Esk, RS, EIRILERIRES) (AT

— A XF A (ACTIVE DEVICE) 2 A8 % 38 i Jti in 41 #51 Hia ) ke 25 25 b4 1| A/ 3%,

B3 L BEYR AT T B 7%

“TIRFARM L GER T PWM it BT LS ] IR B HLA 5. X kB —

ANEFES (WK EBE— MXP 3| BIARER) A MXP 3| %18 B

Wi H.

R714 *CAN FHEHL35%]52 F i1 roboRIO #5#%1 Control CAN motor controllers from the roboRIO. {E{f] CAN
R LA 1) 2% 0 204k FH 5K E roboRIO FO{5 S N AT #5, JFilid PWM (548348, R713) B CAN
MR (E#EERTUEN A —4 CAN R &5 e S, (HWE AN R N IE R F— %
% k.

B CAN MZRi%EH: EH, BERiEA roboRIO E#: IFH, nlLM#EFH CAN HHL

) BT A AR R Th At . (iR, SKE roboRIO MIACE, & HMIEEH

A CAN HLHLIz 6 2% AR 2 A AR 55 fdr & #8074 R701).

CHERER BE@EM R LEESAE (i@l TR ST B, SLR

B A TR

R715 *PCM/PH % H roboRIO #4i] Control PCM/PH(S) from roboRIO. %4> PCM/PH % 4iHk H
roboRIO {5 S A=, Jfidid CAN & ZZE+: roboRIO i) CAN (E#EEUE L 7 —4> CAN
SRS TT k) Lk,

R716 *i%3# PDP/PDH # roboRIO [ CAN =2k Connect the PDP/PDH to the roboRIO CAN bus.
PDP/PDH CAN 4% L1475 F1 roboRIO |- CAN 2835 I AHE (B #EEGE % — /> CAN M4 Ll
s aEs) |

| A% CAN HZHISCRY, 1#%55% How to Wire an FRC ROBOT. |

R717 *AEI7 CAN 24k Don't alter the CAN bus. A R YT % & T4, 228 sFH 1L roboRIO 1 CAN
M2 i PDP/PDH , PCM/PH, F/8% CAN L% i 8% 2 7] (3815

£/~ Weidmuller CAN ZE 4z 2% 1 R Aedhi N — MR 2R . o<W CAN S ZREREK
SCRY, 2 How to Wire an FRC ROBOT.

R718 *USB % CAN (#3528 & 715 USB to CAN adapter permitted. 7 roboRIO 34 /m#5i4h i CAN
BB LL# A CTRE ) CANivore™ P/N 21-678682 USB #% CAN #% 52

FEMTHESRASh CAN S 2L IER AT & RZ14 IFLE  CEERnARTT LLERZ AL
W BXAFOM B LD

9.8 Pneumatic System SRR

N T PRIEZ 4, AN R AR SRR IR a6 2 0E Y, T AU & I FE 3 A Z I EE BRI P .

R801 U f#EAH\E IR FZFERH Only use explicitly permitted pneumatic parts. A 7 Ef %4, —
BrE, kA A QT AR DG 2 R R, R AR A SRV AN, AR e B
PFESATT DAEL 38 A _EAE A,
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R802 *AEfEH BEHIS[IERSEHERESEER No custom pneumatics and meet minimum
pressure ratings. FTH s L 202 COTS s E:

A, HENE R FRFRIE 710N 125 BEAFE T~ (4 862 T-1ih)
B. ZedETEEWEIRA T (W R809), #isE k158D 70 BHAFF 7 9E~t (£ 483 T1H)

AEAT S IR I AR, 18477, “RORAR S5 RLIZI 2 ASHL.
HETE T 13 P A AR A 3 D 2 /0 0y 60 RS- J5 36t (4 414 Tk .

R803 *AEXESFIZT M Don't modify pneumatics. BT S Bhoh LA LURIAHT, AR KPR
o BIAME DL

SE T EATIT,

BN B MR ] DB SOy A ] R G0EHE,

R TSR E MRS, eSS, PRGER I 5 H R R B o 4%,

WA AEHLA B A ke, AL B 37 R 22364,

W TR R B g, e, DIReikRRSE.

B, AR BB R EAT IR, B, DU 22 - X

SECRBONIE Y. 155 AR BN BRI 2 4

R804 *{f# Ak &S JE &% Only use specific pneumatic devices. #1233 AFTRE LT HISZ RS E S
LRI H:

A SENEHFREERTIRER KOP iy AH ],
| AFIIA Parker 17 PV609-2 5 MV709-2.
B. it IRFED)EE A KOP iy AH [,
n] £ F Norgren 16-004-011,16-004-003 &¥, McMaster-Carr 48435K714.

BN “THREAHE” , W1 E T 2 125 BP9 (£ 862
T I HAEREIRE D 1scfm (£ 472 cm¥/s).

C. WM AKES % J~F (293 2K) 1) NPT, BSPP ml BSPT 4 [l 4 sl s 1% 2 41
7 % BEsE (26 2K) AEBSkK,
MEIARBNE, AMERK % (8 X R 6 =K),
FEIRIREE, IR, WahimEshll CRelE e 7D , BEEFEER (B COTS X
U RE)
T 2 R813 fy 1k [m] 1.
SRV AT ek U A iR IR (RO @R D
JEJTATE, BORH ORI BT 60 BHE-F e~ (4413 T,
SENHERT, SENLRMEHERT, BB UHERT,
fiti' i C “White Clippard i <##” P/N:AVT-PP-41 [&41)
4 R806 1) 1 &2 SIEZML |
MR EUREE OK) fygss,
COXEEE GERE: SRS E R RN E, LAUESE AN S R A
MR & F R 77 AE R 1) @ TURSZ SR Z1 50 .

PUR & AN BN %, AN AR O e 2050 2 B A HAd i
i

moow>

m o

I rxcc—-ITom
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a. fhilid A WA,

b. ¥ COTS 78 =S,

c. RALEM,

d. AMENSZHRGE MRS % BRI R RS 25005 50

R805 *MBEMASFAY, FEIXLSFHTMH: If using pneumatics, these parts are required. 415 1# H
SEhTefE, MR LRI E AR NS BB I —3R 5y, I b i A e {3 . LI Figure
9-17.

A. 1 /MFEA FRC FRifERI 2 ENL (R806),

B. 1/MttJEf (R804-B) ERTFHEA (R811),

C. 1~ Nason [E/jH3 (P/NSM-2B-115R/443) &% REV HLa3 NALHE 5 K 1L S
(Robotics Analog Pressure Sensor, P/N REV-11-1107) &8 75554 R812,
/01 MR ZE (R813),

o

m

WUERRITAUER (R810),
Fo 1A ET/EUERY 5 (R808).

Figure 9- 17 Pneumatic circuitry

!4— Pressure relief valve

Air to working
components

/(cylinders, etc.) /

Working pressure
regulator

Pressure switch

Pressure vent

plug Stored pressure gauge

R806 *EZEZTSANHNLER AT EZEPLIRME Compressed air from ROBOT compressor only. 7E#4
g, HLEEA BRI EgE BT A & N SR . ARSI FRFR 1.7 cfm
(#9519 3277 EA/BD) Wi @ 12 AREWHE (VDO , AR SUET.

PLER N2 BT U 5 — G B IEAURE, EPLES AN A sl — S e 2 EhLR
FUEZEa R, THLES A LRI 48 2 S 2R B A — 6 = S

FER: Viair C RFIEENL, fm LIRS 120 w567 77 96F it 125 RH1
JTHET e o Wi W SR S A DR i e A AN
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R807

R808

R809

R810

R811

R812

R813

R814

*iEfF S PR Air storage pressure limit. HLa8 A _FAZE 2= SE IR R T 120 BE-F 5 %61
(%1827 T . HFHENMAAE S EATFOL T HLEE A S,

*TAESEFR ] Working air pressure limit. #1885 A L0 TAESE (HTFWSh%&RRE) LAAK
T 60 Wi Torgist (£ 413 T I HASUE S — > 3 B T SRR O T SRRt

| FFEMNAA . Norgren 752% P/N RO7-100-RNEA 5% Monnier P/N 101-3002-1.|

* i 4k I BR 1% %% Limited devices at high pressure. REZEHL, WMER, JEHITFE, EHHS
JE, SRR, fEAEE, A, EJMEEES, IR, BRSO Re N & BB A 1 RS 1 B
HB>.

WA & S 30 B %R 28 LA b e 2 /b 115 BE P gi~f (29793
T W TAERE.

*= 470 A W, Pressure gauges must be visible. S E & Wi BERY 2 ETFH T H 5 TE L
PN E, DARIREFEM TAERE . RERMEAN:  “BH-Frgst” s “Fmm” .

*it i [® 23R Relief valve requirements. K & W20 B EEER 2 ENL L, BUE ERER 2 BN
o D Avitlie sk (Flansism, e %) &

L TR/ B R R I LURE A 125 BEREP TS (2861 T . FEHERIABAEL LT,
AT e L R, TR R
| HLE RV 4515 5 71 5% 53 F M Pneumatics Manual. |

*HE J1FF X B3R Pressure switch requirements. JEJ)FF 50 G547 UL FE AL (HLAITE R
ORI AT LAY L o 7 U

JE JIFF R 5 Db 2 A
A. Nason P/N SM-2B-115R/443

T 74 1 T 50 9 20 1) i 2 DA 20 B 8 B 5 ) S JE LA PCMY/PH w535 %148 ] roboRIO
FO4k B 22 ESE roboRIO L. W5 i%ER:F| roboRIO I, W Zi4mFE roboRIO RN /14
i) FF S RS AR 2% TR WL S A O 4k B 28 RS, LD B4 R Giid .

B. REV Robotics P/N REV-11-1107
REV A% & RIS 5 i 0 AT ELHE F B P 2 IR AL PH (AL PRA: 22.0.2 BT L.
| REV HL# NBHILE 5 FE 0438 HAEAIE PH ., NAEHI7E roboRIO B¢ PCM . |
*I& /7HES 2 Vent plug requirements. 1T HES 204k
A EEFVSRENER, ST ERIER, T LLTE A B A PR ITA A 0 D 2R
B. AENLAE A SN B7 (5 F 27

*NTEAE EB G 1R Sy HH 3% 2 7E — & Don't connect solenoid outputs together. 2™ FLH IR i) 4 HE A 75
R .
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9.9 OPERATOR CONSOLE I2{E&i%

R901 *{# FH+5 € fiiaAsH) Driver Station #{f Use the specified Driver Station Software. Driver Station #
£, i National Instruments #2fft (%3545 m L install instructions found here) & ME— & 5 i FH T
T8 3/ T2 Br BOLEE N, AT PUE R LES A A RS AT o B RCAS 220y 22.0 BT

FVFRMETES 5 LR B ik fE 50 um (BRI, PRENSE) kizgir
Driver Station % ff-.

R902 *#{E& st H &n 5 The OPERATOR CONSOLE must have a visible display. #{EFH A%
DU AR AL A NPT P A i . BOUR A RN ERE BB AR 0 41 & 2 i A LG (T AR Driver
Station ({1215 B EUR R /RSN B THEEL T, ENLES SR LL 2 72 v B L F e 5
T Hb 27

R903 *R{E&uHM FMS Z [A] ) B8 Rl id UK Connect FMS Ethernet directly to the
OPERATOR CONSOLE. iz47 Driver Station % {f ) 15 2 X g i i A sl B A 1 DK I X 4 F FMS
R (MA@ AN o BAME T L E @ DR M2, Bl VR W O ds (pany g
35, USB B LU He 2%, B B TR I G40 38 55D 1 FMS Jde UK I I 28 B #2342 3] Driver
Station ¥ #% . WAZRENS 7 B PR Hh 7 ] R A 285t B DA I i 11

SR U A L BAATLE PSR Bt ) I e Sk AT B . IR Sk BB S 11 B 22 [ ) R 4
e, JFRT DA R b ™ O RS

R904 *#E{EL K3 ERk OPERATOR CONSOLE physical requirements. #:{E 415

A R 5HR (#4152 HXK) ,

B. VARG 1 9L 2 Bisf (£ 35 HK)  (ANVEHE Hb 28 A R 3 TR e AT 4 ),
C. mEmTHIm 6 SR 6 Ji5F (4198 EXK) ,

D. IKFifEZH E (G301 FRYFHIBRAL).

H—A 43R 69K (L4137 EXK) , 2 3P (% X L) FEARMKEIL L
BB SN O, TR R E R E AR R T L, A G301, L
YEuG3#54> (Section 5.7.1 DRIVER STATION) $REXEE £ 415,

THER, BABCHEERY, ERFAmKEE - B#d 305 (A13a7) #
ZEFIMEE, FOVENTATREH RERE.

R905 *H /#7431 1% FIELD wireless only. [t 3817 IR (LA LR IRE AN, A58 HAd e
1 TE 2388 1 R A 8 0 2 TR LA T S .

LM TLERR G S HART, BoF ML M-k &%, X7 FRC ki,

S RBIEEAE (Ein Microsoft i) Kinect) - AN S AE TN, 7T LA,

R906 *%& - {# i F 22 4 (I /E 4% No unsafe OPERATOR CONSOLES. #:1E £k AN f& A L 43 1%
AR R R, RRET P H AR 4 8 AP LS N A4
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TOINSPECTION & ELIGIBILITY RULES

Mz AEEFIE I RN

AEAA T HWIRNS G . S 50IERSFT R A EREXIK, Z2EIESAERNS, UL EZEIT

FipFEED, HHEHIEA R (LRI, Lead Robot Inspector) MHTATER:, HLARLE MBI A A& #0MEA
I PR TEAL o ML 53 75 B 45 S TEAT AT Z06 L3S N B R AT URS DAAF A 00 R o sl BA AR RS, D 8 s
MUK 53 1 AT AT AL N Wi & 10 A AT 5 e L 28 N 2 A R =

KA AR T RE 7 AT, LIS W] RE RN MEIZR 21 38, PUONBMEIEGFFZ) 1 23183, UK S
RS 55 o %I R AT AR BEAN I R b A8 A 2 5% AT PP M EAT o ARFEBME K psE s AATRT DLESR — A
[ e A O3 k1A 1 P a8 N & A S A T P8 A

TR TR AT R UG ZEEF UG AR, AL AR EAE B SRIL R, BRI T ha 4
1104 AT FEHLAS.

FEIEIE AU AT, LA NFT BB SR VFSINZR>I 38 2810, W2R FTA, LRI B SRR (T Wiz L85 A&
ALZERE, ZIE AN ARSI TR IZE, BRIRZ 4 n S 2 e sol . 1Lk

FELERTTUE 2 0, ARALEE N CEEA TS HAR S I MAT L 3E, S FTA, LRI BRESHAST “H Z2m0RE”
(BYPASSED) T “4=#L” (DISABLED) . &k 1102 MU, HILNLEE A CUm bR, B8 “Bi ZRRR
7 WIHLES NKIRBEAE 1237 A% FE B TR 38 P 3R T 0 o A 4y

— LA & % Inspection Checklist 7] LAFEBIAAES FE AT & H S HIHLES A .
SEFV AW ANAES FTRATI LA N B A &

10.1 Rules #1120 M)

1101 *EHRPRIMELE DHPLEEA It's your team’s ROBOT. M2 A % 3 3 BN LS H 4iiH FRC BAH
H O 5.

FEHUIREEH (MAJOR MECHANISM) & — ZH 304 A1/ BSOA L 4 40 2H 268 i R 56 A &8 20 — T L S84k
Wlgs NFE2l, LLFRiE HAimh], 37 it i BN s TE AL 28 A 0975 B R 5¢ i 43 I H

AR ZSR LA N SN UMES ¥4 AT B R, (EANEE I BN oxt 43 32 HoAt BA 4L
MrohBh Ctbinfli&roes, WICEE, WMERT, DITLLIRsRng, skt /sl
PREGHEED

T EH UM S K W] 58 B — 2e 264 5 HANBR T

a. BRELLIHER,
b. #AEIHh TR/ B,
c. {EMINFEEIHLEEA.

AR EENUEAER,  EU AT REI AN R AN I — 224451, A& HART

a. — AN EA,
b. —AMEENREGHH 2 — BB BLEE A,
c. COTS k.

10 Inspection & Eligibility Rules \"/0] 101 of 132


https://firstfrc.blob.core.windows.net/frc2023/Manual/2023-inspection-checklist.pdf

FIRST o sm
PSOBcs  osRGEDY e

1102

1103

1104

1105

I U B A WA P P PN 7R A AT I 2 LB S5 A8 A o I B 2 /D A e A A
BT SR . AN 7 B8 0 B SR PAATL N B 28 N B LR S5 4 e A 2 BTG B
OB XA 1) 7 B R

SARTE € X LRI M0 S TF U (94T A FF A AR 5% FRC HIRs #3811
H:

a. FEENURSS I EIE b AR AR IR,
b.  TEHUL I RE T HABAETER, BME B O 17—/

*ES IR Z R K EZ BTN Get inspected before playing a Qualification/Playoff
MATCH. PR EENZ N EEWIE, et 54 et RS B RBEIRIE, T ReRS
AH N 2 53 BAS 57

AT HFEZATARELNUS, M BUEER AES . mRENFETRZ FRIRBEIIHL
i, BB ATRA 2 SR A

THEMAMN, *fF FRC BMER B A B BUAGRE Sl I UG RIR EE 1, AR
HUA RIS LR S o S 5250 3 B BAACAE LU ZE AT I LA

*HEFTA ZR WA H 2L Bring it all to inspection. 7ENURHANR], BA R 7 2 A 30 s BT 72 L2
SHBIINUE ) CEIEFTE S5 BTA 0E)  MIE ARG A 75 BR AR (1104) MU . s ZH6
PEATSHET 150 5 (29 68 A7) (IBVERE, WA EEILR T 150 55, L8 AN 75 2%
FE—RA A, HLEFATEL TR RO S MRS WA BRI R103). $4E & LA K FITE R103 H %)
A AN AR E RN

*BRIEMT T FIRR BRI, AEARHLEE A ) E S EFZEEFVUR Unless the change is
listed below, any change to a ROBOT must get re-inspected. A1 3% A\ 7£ bb 22 () i i v DL FEM LR
SR BB, R AL D ZAEN LR BN — i 2 5L, e 2228 B LA ) P R R AL
A NGRS LA E HARFF G HURE RN o SR A ZE N UG B i 8 5 AR AU 45 ) W DAAE U BT LL 28 1)
FIRIG N, 2Bk, BOEEBHARORES, AT AAMKIE AN R . QRIS AAE Sl — bk
ZJEAIRKIIEE), WA NDIEHIR A GES T — 5t 2. MLa AEL IS BUE 5 A FR
MU St S FE 0045, 24 LRI A1 80 51 “BUH %48 .

LA g AN A 2 E(BRIEEATRNLE AR & SRR 22 A SR M) AN T ZEE L
K1

A WA, EHATIREREE A NS BRI ) |

B. WNIN. AN R AR A B bR L,
C. BHHLEs ARAD,

D. HEHAHER COTS 44

E.

AR USSR ORGE S EEARPRARTED |
Fo Whn. ZERENENECE TS 1103 AU IR ZE #4 ) B b LA

* N A E S LN Don't exploit re-inspection. BAMEARTEF] A 1104 2% 2K i B HA LA T A sk
i 1103 A S H PR ).
A R 1) A 7 AN A BEL L AR [ SR A B R W AS B B T+ R BB A AN A A

D o ARBMER A S S, LRI & 5 AR RAME 1 sk, R &t
M5, LRURSIEAMAAERE T RAT LR R o vr A A [ — M E &

ZH1: Hlas AR (BEN A kD , IR MLgGER AN B R
£ . HLEEA, FLH A, Pt B 1% B EELT 1103 IELR, HET R103 HIH
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SEo MRS 1104 ZRHLAS NE WAL, PAMAIEHLEN, UG A, HLK B #Rid L E R
Blkso HLEEAN, HUH A, HLH B EEHUSIED G, AT A B B k20
bt ) O EE 3.

2. HLEsAER (BEHE A R, BMEREENE B CRED . LS
Ao B A, WL B M EEFT 1103 FYEKR. KI5 1104 7 ZHLa N EF L,
N T 1103 ISR, MUK A AT B . 2 JE NI B 3R 17, BAAH thE #i
U A, HLES N LUK AR 1104 BFHLAS, ANIE AL

ZB 3. BMEIRIATEHE N EIIHLEA . HUE AL HLH B IR EE 17565 (79 2
Jr) 0 BMER A THLE AN A Bk, T —3m2)E, SN
BIFE MU IR . TS =32 )a, BUMEXYIE 7 AL A S EEUS,
TH =Y. ZJabMISGEBALI B IFZOREFHE . EIXIR, H LG 7
(LRD = PREERMEE & T AN I 5 IR IF T8, TR IEAEfE A0 EAE . BA
e Teflogd & VAN, MAETR LRI ML E/E, LI R fEiE#
HUtE A BEHLK B SNkl i L 3.

1106  *HLE NLTRHIEZME (KLHIEN) ROBOTS are off for inspection (mostly). 7T %4, #l
H N HENUAG (RS IR, Sl R ESBOL, B2 M RSB & LA T R & BE
WA (ke 7 ) .

FERFAESR TS CEERR Il [ R RS, B0 RS 4 /3 2T T B R 4t e R 4 3 BRI
CAAMIURSE B3 225K HT T ALY R T 40 A 7 2835 2

A, AERLES NAEE A T DU B AT A LA N A R AR,
B. ibBMEEIRHLES N 223 1 2 Bk AN v] TUY ik RERETL.

| ALK , 90 T e Sl R e 5 2 |
1107 *A%UF %42 5414 A2 No STUDENT, no inspection. Z/b 1 fzp\ RERE AP NS 5K E
| Blsh: ZERENH, ZWEEER, SBIERSSEME L R |
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11 TOURNAMENTS $8irEESH

4 2023 () FRC FE AR 2 LAHFR 38 (Tournament) HIZEM|EAT. MRS 3 MLEFERA. Zio) 3%
CER T SRIEF A ZHLEIFE) » THEIE, TIKSE.

25.2]3% (Practice MATCHES) 1iLBAMEA ML &7E A 38 2 BURVEMAITRINLES .
ZEkEFE (Qualification MATCHES) ik PARLSRAFE 24 73 K e A LI HE 15 LA S I Ik 3.
VIR FE (Playoff MATCHES) ¥ i 24 i 22K (1) 7 4.

11.1 MATCH Schedules [t EHE

tbg HfER F R EN AAREE, WE Figure 11-1. BARYIYE S FRBEMLLEN R E L. RITHE
(SURROGATE MATCH) 7F “Lh2E2¢HE” Section 11.6.2 MATCH Assignment [ %5+ /43,

Figure 11- 1 Sample MATCH schedule

ALLIANCE
Red or Blue DRIVER STATION number
Qualification Match Schedule 1,2,0r3
Event Name \ I
Matches Per Team 10 ] v
Time Description Match Blue 1 Blue 2 Blue 3 Red 1 Red 2 Red 3
Thu 2:30 Qualification 1 1 1 2 3 4 5 6
Thu 2:37 Qualification 2 2 7 8 9 10 * 12
Thu 2:44 Qualification 3 3 13 14 15* j 18

R 16 7
MATCH Start Time  \ATCH Type \ Asterisk (*) indicates
MATCH Number SURROGATE MATCH

B 11-1 #:.  “ALLIANCE Red or Blue” NP\ T bt 20t BT @ B B
“PLAYER STATION number 1,2, or 3”7 : PRI 12 8k B X 48 A 40 2 ) i e A vt 5
“MATCH Start Time”: FLZEWE T A ] "MATCH Type”: ELFE8%A!; "MATCH Number”: ELZEIR;

“Asterisk (*) indicates SURROGATE MATCH” : & SR BMEZS I ZFT 3%,

11.2 Head REFEREE and FTA Interaction f1E & #l, FTA BEj

F#¥# (Head REFEREE) 7EZENIMA L LBIR, EM 2 AN, BintbZFE&itIf. FIRST A2 A
i+ FTA (FIRST Technical Advisor, FIRST AR )  PAREARN . FERHHM IS RLH® k. E1E
MBS R, AEMFFETENR, BFEEEA, #HASFEEEE G RIER . LM, A, 2

11.2.1 Question Box [A|&X
AR G EAHE — e X . WREEHAE LT, HMER NS, hi1a] LLIR—A67

B AR BIATAR R R X o ARFERT LA AN, 3 B FTA AT DORAE ff 35 8 R HEE 2 BE e i L 3§
2 FHEAT
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AR BHLEE NI BRI FTA SRk, a2, Rl Hofh BT R 53 2 5K 2e i R 4%
HEOR BRI VEARfREA T, $208 H202 25 el — A s A i 2 A RO A 38 LB S0 2 2 Ja R
(L sz 3 17 kT 56 A R ).

Py FMS JUBERIUMAOECE, 17 H. FIRST fa7m#AA 0 B BACRIEAN TS . R, AT I EATRE
o EIRVA YNGR (B o P ) N R NS P D i 2 [ e e

4 B AT DA G I X AR, £ B R A E (A 20, AT
QAU ot AT 5 AT B T v 2 5 55 S SELE B, LN 4
AU (P e bk T A )25 MO TV e A O

11.2.2 YELLOW and RED CARDS 4T &k ¥5
T AT W96 BIOAAT 2, SR 20t 4 75 FIRST BIifir . A E % SO AL AR AL 52 A 75 40

B T 7EALAH T Sectiong 6.5 Rule Violations A1 H201 B 41l th AU RIAT A4k, FHHIWLXTHE FRC 282K
PP A GBS EAT N, (AR R TE S, B R 0O B

LU RN 7R Uy 30 R A LU ) R s, (RIS BB D AR OA 3T T A

RHEILAHAI§1] Sectiong 6.5 Rule Violations SR E R LLRMT, X RRHE S 5K MR 2 H Sh AL W20
BAATLFF V2 B SR T I, G AE R — 3 LEBE P 2 B B s i, RIS AL . ERHITE LU AR SS
Fe R BN ER ARl FT 2 — SR ZL R B R, AL AT A 35 R B R oy o RAG SR I B £ R A B 2
BRI R SRR EERE, BRAF B N SO

— B BMIERAT T B LM, R S BE b, I BMIE AR IR B LT o I AT 2 5 K 2
WA BEEEARE (LTED , SoRBMI. BFT AN X S IET & — 5K 5 L

Figure 11- 2 Example audience screen graphic showing YELLOW CARD indicators

FITAT FMS LR B AR AR 2R ST 38, BUAR 3R, P BRXIIRFRA R iRk KB SRS ) 3G 2 4df
B, o NBURS R S BB A 10 ELBEM B R AT e 2 DR ORIl S AR BT L2 2] 3845 21 1 Sk
B AR B B B R .

11.2.3 YELLOW and RED CARD application £I & h2 89 iz FH
ARy TP GO
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Table 11- 1 YELLOW and RED CARD application

AN N AN AR LS S
G FEITIa R NG e 77E I -
22k ]| BAILIEAEST Y (BRSSP A LE 3§
BARGRABEEITHZA BT (25— 37 A% 3%

PR IEAEFT R (BRAIZE D LSS W RS
IEFEATHY (ERMIEE R HEE 3R AT S b

AR S, AL AR AR e 2E (o
BV 25 — %16 90

Vi b Fe s AEI K A2 TR B 25— 4 A

¥k I FRIBEAEAT I (RIS (L

| 43 Rty S L 484512 % %1 Tl 4045 Section 6.5.1 Violation Details. |

11.2.4 YELLOW and RED CARDS during Playoff MATCHES /8 AE R RILTI E hE

FERIRAET, S UMIME I ZLS M 2 e oh e T TR Bk L0 3 . R A R T sk, A BN
RUBNLE, X FEORBAEAR S LB BTk, BRI WRAE R — 37 LE3E rp (1 007 BB AR 3 1 40
L IS0 She AU 0 PO TR S BB AR R A7

11.3 MATCH Replays LLEEE

TERRPRIRTEH| KA R, Fubdg R Re g LB E IR 1. EARNE R A B R EIK T R TR, WAl EE
R TAEN RIS T 338, 808 N Rz, NEiE e kA T m b th3g. SE3m s
(ARENA FAULT) HJR AL HAR T

A, BURIIZ v, T
a. IEWH, FPUHRLESE
b.  HLEE AR b BTN 137 L HARBLE NS5,

| WL N AR 37 it o 5 LR T R IR R L B AR 0y, R SAE R S . |

B. b bR CRfim S B nh LS 3 WA B H D |

C. FMS FEUEE IEHHUE,

D. TN KR ()54 Section 6.7 Other Logistics #1124 fF&41).
U0 R A I BB e R AR LE R 40 1, I ELAZ A B B AT R BB Fo IR R T L
R, ATLLEATE SR, FIRST SBOREE, 785 F &AM FTA S5, S35 ME2m 73R F e s Mt e
BEAT HFRABUR].

HEBRAS I 2 IR AR, AR BRI, XA b & e e B i B T P2
AN/ BERAGE 0
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FEE I R BN WRTE, 16 FIRST SRR T, XA 2 o B 945 13k
B N IR AT T G (A5 20 A AT B A (R

TR, HERAAIB AT L IRE 10— HRR G, —RASZHE
3. REOFEHART:

C. iU RIERIR BV I e, Bk R BAR AT N RAIHLES NS BE L, RS
SN ELAEA 70 1,

d. I EMAIIEIRFRTL,

e. FE I BE B IR] 5 UAR 5 2 7 K I [) A — 2,

f. AR RO i HLEGE R A A3 (R AR EEBE 2 SR AR H AT

T301 *EFEMIIEWLEEE K Replays will be the same. 4[] 2837 i 5837 B4 22 0 2 2B 1%, %
HHT AT S BRI 5SSk A0iE R R A, IXERE, 260N, 1 SR LTI aT 24 T
P AHIRA (BYPASSED) , R4 FEAEHING, %A 2 AL T4 ZHORAS . Hlas AR5 4 i f
7 B DUAE A o BT R P B 0 Ji

A HEARTTEH, BEEIBREAMIE

11.4 Measurement 17l =

GO R FeVF, IR AR B SEIT AR HIOT A /> 30 208l AESCHIRD,  BAAT AT DU &R/ sl 37 O 7237
o L TBCE LS N DARAT AR AR HE o LE BRI 3t T T30 L AR IS 18] AT R £ R IR A% ik 25 DAL . BAAT AT LA
7] FTA $i B A ] e B .

T401 *HLEENREJESIEAREH S Freeze, ROBOT. FEFRIZIT RN &I, MLERNFTLLEZ), HABE R,
AR M AMES, thARESIE ARG R, Ferul, MR AR sl (Ranfs sy, HEfL,
K TR DN

A OkEE. BETHLREEEM,

11.5 Practice MATCHES 43

G RHAE BRI R — R GABBRES RN, DNSELIFITEEA A . HIRFELS
RAGTE FIRST Robotics Event Results site, %> 38 1IXF R A /& FEAL 22 HEL BMEARE R S E & S
Wo BANBNSHHSHE NS FE, B E P ALECE MG S SR B E RGP N, 4 FMS £t
MUERE— LA 2 L 135,

75 BE R N RN H AR ZHE B ], TEIE PRI 15 22 HE R 51 3%

11.5.1 Filler Line &% &k

1 A2 (I BT R IETE 2R ) B8 P IS AL 00 . 85 T ORI > ZE b B 17 25 Wk BN 1% 25 TN (R AT B0 A T
BN B G T BRI, 8 M 2 HE A S5 40k ) BA AT AT BABRFE XA B0 (AR B BATLR ISR 215 B
BFEJ7 3o AN AR B A (37 TR R R

BT A6 25036 A2 FIT AT 25 A4 RERE N 25 3] SR A I b 2K

A Dl Np i 2l B (AR ] e A 58 20T I 25 1 B8 H AR T KR
B. Hdn U ATAHLAS NS AT AN,
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C. BMEABEXT AL T AR AOBL & A ST 1 2,
D. MRAMEHIMERREL 1 M E
E. WRIMEIEEEIR X RSN 38, R AP VFREARANEL

11.6 Qualification MATCHES ZiB &

11.6.1 Schedule ZEREHE

BRI R SRS W, IR B BT UATRT 30 204t A . LR — M aUR Ffe R, H%% F3
FERAHEA T (BRIAEAFFIATEN) , S0 FRC 2 ZHETUMH FIRST Robotics Competition Event Results
site, WIEFREEROTREZR, B XNLERESE Lk

11.6.2 MATCH Assignment bt ZE % HE

FMS 2% IR s 5 ik 13 LU 38 2 HFRE SCMTLAT 2 MR EEBAACH A, BATLAS BE S RS BRI P . B33k
EIELAN g

WAL P 37 L 3 22 1] 1 TR g e KAk

WAL 38 LA [R5 3 (R O B e /M

WAL 5 4 ] A1 2EL RS ER B P R B e /M

PAMLAHRIRZINALITEE (SURROGATE MATCH) FIUE i /IME (# FMS BENLIE 3t 4T — 3784 )
B 2E)

5. BT 73 31 (0 15k S N 21 ¢ BBk B F) S 1)

6.  BATFLAE 3 B4R il 1) RO )

FERMED T 24 SCHBE S, ARERARUR, (ERILSELE 5 4 5 o S/ M AT BAAE i € R 21 (B B 2 ) 22 #t
IEL, AN CEURTA.

P A BB Z N B SR (3 B F] 5 LESRFE B S5, BRARBMEL B AT EL 3837 IR SR AR e N BB B o £E
RAELL T, FMS 2BEHLEEEMES IN—3 88 EEBRAMZ AR B0 N T 2R R T, B2
5 WE MR IR SN E N ITEE (SURROGATE MATCH) o Wi 1 MM 2 TARIT 3, FEfER b &1
NS0 EAR B2 S (), # S MBn ik SOz MER S =3 5 38 AT IR GO AT 137
BT HEAL B M, (EAEARHT 28 p BMTLIR B R 2L B 2 A R 21 2 i Y LE 3R .

e

11.6.3 Qualification Ranking BRi&EHESR

24y (Ranking Points , f&i#K RP 43D & M4 DAL T 75 Bk 2R 7F W5 4% 2% b (R R BT A3 2 A 22 i . RP 433K 75
HIkRETE W3 Table 6- 2.

LU B LA &3R5 RP 73

A AERAET ST 263745 RP 704 0.

B. HEHBFIBOH TR ORI, BAILAE BTSRRI RP 209 0, FEVR IR 3R U 2 B AN i A
727 0.

C. K37 “no-show” B, BAILAEZIZ EESEIT U0 AT ALHCDOH BA% BERAT 1 1% EE SRR LI
(WL H305) o BEETTAR o BAATL A 442 2 AR 3P I0c B X I g ot 3.
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AL TE B8 A ZRARAT L 2 () S RIS ABMR © S N BEA% e 8L (T3 B ARIT 2R3 80 1RH 2
PLNEUS B A BLHES 4> (Ranking Score, RS) .

P Z IR AR BRI BB ARG HR A 2ok HES . AT n SCOMES3E, A T ) n BRI a4 . 1 258
—%, nERA—%

AL BL RIS R k€ HE4% , IL3% Table 11-2.

Table 11- 2 Qualification MATCH ranking criteria

Jigt P KPR E

1t | Hi44> (Ranking Score)

2nd AR LEIR AR B0 OR SR J7 AR A5 K40
3¢ | BREAEFT R BT 0

ah | RERAE E I BT T 1 23

5% | h FMS BENLHET

11.7 Playoff MATCHES &K

WG IEZ R IR 3R . (RIS, DA DA € PR AT L3R, FEIBC B F b B IRER AR, IR XU
IRFEMIBEH] T J e IMEARIRAGE Lo TR T e R p 4 R 2

11.7.1 ALLIANCE Selection Process BXEB &N,

TERMETREE NG, HEAHT 8 11 8 AP T-BA & B A B B BA K A (ALLIANCE Lead) , JERJ\UKECHE. /UK

106 B 23 JR PR R ON S —BC B, 38 —IC R38R . RN IRV A CALLIANCE Lead) 75 % M2 22K

ik 2 MBI B SRk

T701  *BFUR 1 A4 E RN FE HFE Send a STUDENT representative. X MEFSIR—AL “24” {EH
PAMAEAR T AE S e i 0] GEF LSRR A HIAA R Z i) BEAFEH AR, )\ R i B 2 B A
(ALLIANCE Lead) 24K EINTEH AT AK (ALLIANCE CAPTAIN) . XA ARRAEEL
B PN T UK B L B 2 [8) A DL 6

AT wnRE RN AR E B A& S RSN B3R,

D SRR B BRSO 1B A A2 —, A4 HEA T LA B B BA S E T — Az
BAh, 55 )\ Ik B BA A 2 ssf ) e T S A4 e e X AT R A5

BR B IR ORI R A AR, R IR B AT 2080 1 SCHEA EL B CARAI BN B 2 IR
551 B IR AER — IR ER I R By, ALK B BRI 1 SCOMEL. S B RAR B, Bl
2.

WAL 2 SR A2 B2 38 il 2 RO AZ IR B AR — Do 3 )\ ORI B A AR BA T R 44 BE 1 AR AR H At /KB B ) A BA
KM IFRAESZ, AP HSZE AT HEAS T AL KB B A BA I HES B3 T 1 . HEA S e ) 1 R 5
T A AT AL 2 B A 5 ) \ BBk B PO TR S DA K BA..
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525 ANEE T BRIk R, AR R IR B DA R 5 SCRME IR R R, AR ik,
JEA BRI . XN KRB A 3 SCBMAL.

T702 *E481EESERZBEKE Declining teams can't be picked. BEHE \K o iE81E O 24648 7 HAth
I R A B8 I BT 4B 48 1 1515 MBIt A BEA% A B MM (BACKUP TEAMD .

w2 Rii P 3= N VS el nprit

R4 7 HoAt 1Bk BE A TS IR B A DA mT LAk Ee A AT B LRI ER, (HARTE
T2 P AP H A BB R A BgiS

SR IEPEEE R, HEA B R B IE PR B A T4 N B 4B, 3 WL Section 11.7.3 BACKUP TEAMS.

11.7.2 Playoff MATCH Bracket &Kk ZEXI fE 3=

KUK BRI L FE i 412X (UPPER) FIMCE 202X (LOWER) PWiANFRER A&, WA Figure 11-3.
AR BT U RS e U — AN E . IR 1 ADNBEERR T 1 3R, A S laErEEd. W
FVABREEME A T 1 5038, IS E R 4 . 7 NCE 2H R D 205w 72 R RN A
HLLAE (RIERRAD) , A Redk AWK IE . M2 5 — BRI — 75 &m0k,

E5E 1 BRI bR gE, HE m B e N B . B RORI S L SR, B s E e LA
Figure 11-3, IH A B B 20 €0 R0 B B B T UB A HE 2 T8 .

Figure 11- 3 Playoff MATCH bracket (Red ALLIANCE tops each pairing)

ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 FINALS

Match 1 (M1}

Match 7 (M7)

Match2 (M2}

Match 11 (M11)

UPPER BRACKET

Match 4 (M4)

Match 13 (M13)

Match 10 (M10)

Match 5 (M5) i Maich 12 (M12)

LOWER BRACKET

Match 9 (M9)

Match 6 (M6}

Wl Figure 11- 3 13 Table 11-3 H iR, #WIKFEAILLIRT, SRR MG EE, RFEGFHHEZ NG
P, Bt 6 s, HEIGT L RghiE s 2 h . RPE R GG KSR B
145337 Ll 3% 2 1R) K S0 TR TR B o o R AR LU BRI A e B0 o LU BRI ) 26 1 B BB 1) B — 37 L3R 2 S 11
5515 3, DUBCHE I () g .
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Table 11- 3 Typical Playoff MATCH Schedule

BOERE  LaEE

g3 N3] AR (5+%F) (58h) it el
MEHE - E158 - R, PO, gt - bt | a4 - bhEE
e 1 % 8 KL 1B 2 7 5
MHEH - E1E8 - e e f [ A R 3
Wge 2 5 B 54 B 2 7 5
MEH - F18 - X , g - b | gt -
g 3 7 B 52 B % 8 6
MHEH - E1E8 - e e o [ A R 3
lge 4 o6 % 3 B 7 8 6
8 7 EhE =
WEd - F25% - W - W
W 5 bbge 2 W | EbEE 1 E 24m 31m % 10
WEH - 2% - W - b
W 6 Fba% 4 W | EbgE 3 17m 24m % 0
& - FE2% - a4 - W | g -
W 7 Fbae 2 M | EbEE 1M 38m 45m % 11 .
B - F 2% - e - b oam - b
W 8 Fba% 4 M | EbEE 3 31m 38m % 11 10
8 7 EhE =
WEH - £33 - ARG 4
g o tb#e 6 b | tb3E 7 WE 24m 17m % 12
WEH - 3% - W -
HzE 10 tb#e 5t | b 8 W 38m 17m % 12
8 7 EhE =
& - FE a5 - a4 - b | a4t - g
Hge 11 b3 8 & s 7 30m 37m % 14 -
WEH - F A% - W - b
e 12 Fb3E 10 s | EbZE 9 17m 24m % 13
15 74P B 1=
WEd - F 5% - W - W
HgE 13 Ebe 12 P | EbEE 11 MeE 24m 17m % 14
15 7L B =
YegE - 3% 14 Fb#g 13 fEE | LL3E 11 ik 17m 37m kb 15 kb3 15
15 7P B =
YegE - th3E 15 Fbgg 13 fEE | LL3E 11 ik 17m 17m th3E 16% th3E 16%
15 7L E S *
g — Lb3E 16* | EbEE 13 M | HLEE 11 17m 17m
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* YR ST
11.7.2.1 Playoff MATCH ties {SiAEXE
IR LR BT R, AWK R Table 11-4 17 A Fr i 56 8 3k 1%

Table 11- 4 Playoff MATCH Tiebreaker Criteria

I Ry
15t BRI X 77 B ARSU R T 3R AT 455
2nd Hk L 1) 7 LG A 00
3rd HK S 1) E BB BeAs 2>
4t P78 5 7%

11.7.2.2 Playoff Finals J&iKZ=HIRE
— BLPEF A AR 1 ANBEE, XA S g . WRBRIE I 2 37 (B RO B S R 7

IR RIRIN R BT T R, WA 2R HE3R Table 11-4 FIFF S hnE (NHKBIRAE . M BCAE MR 337
RIEPIRAG M (PUOVE RIS , WIKFEEINRE 3 ke, FROVINE, BRI E SRS k.
AR INFRM R — 1 PRy, MK % Table 11- 4 JFF G by (I SR

U B — 35 Ve UK L B A Y 22 BE 2211 & 7Y Section 11.3 MATCH Replays FiiR FE B 28, R84 54
AR IFIRE FE. 1 N 10 208 SR 21k BATLAE B 28 50 5 EABATHIRLEE N, BRAEXU IRl HE 5%l 45 .
R I LE SR AUAE N —FC LU FR T AR A 3R

11.7.3 BACKUP TEAMS & AR

FEMIIR R, — NI AT B DA WU A il R e b — S WL N TCIE A S BRI X S HLaE
No MR FE A P HLAS N AN SR 20 5 00k B 53 — LWL AN AR 21 (0 BAARL AR O B A B

FEIXAPIE IR, I A AT DA 426 25 ity v HE 44 d s RO BT BN IR B 25 e R OR RO ELAE . 2Bk B BN T4
A 4 SZRMEL IR

B B R I IR BRI RS I IE 2 (AL Section 11.7.4 LINEUPS) , 78 & #MNARL SN 26
—IIRIRBRG R A, B S 4 SCOME R 3 S B HIREA.

11.7.3.1 BACKUP TEAM Coupons E#MAEZE

FABREAERIKIE P G2 1 KRBTSR . WRAEFHRIEMIZ )5, BRE A5 = ahlas A Bl 1,
ML ZERE AT T 2 & (HE1G) Pl Ngks: b3,

2Bl 3B A, B, C BAAH BB TRIKTE. B Mt HEA i i i AT AN
JUKEREI K D BA. EIRIKZELLIE S, C BARIHLAS NTE 2 1AL R450R . BRE
BAK w5 FH D BASK &4 C BAFT R —37. A, B, C, D BAZHLRM#T I o G v
FEIFRME. ABCD DU BAAS N WT 97 % Bk B A 20 F 3R A DA 2K
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EEEEEEEEEEE

IR B AN TR 3R ACH AR, A EHPAIA SN B fhe . B AL SR — BIE T, —A
RESALIEIR).

T703 *EFKAMEAEH &% No BACKUP TEAM for replayed MATCHES. Bt8 A/E7E B 2 MHMEE R
BANAE B3, ME—RBIANE, FRYE R AR, R T R S BB B LA N Tk
PTG 51 K.

AT BBERBAEL

T704 *BREAKE 1 HEIKBEABER B %L\ No BACKUP TEAMS for 1st match. B 3|5 — 17k &4
WG, BREHARERBEAME B

AT BHRERYPIEL.

T705 *EXMAR LS %) E 3% 3 BACKUP TEAMS play when called. 7E##H3E2 5, BAMML LA
SERE N — 7 L BRI B .

HIT]: B AL
| R EHAIER, BTSRRI, IDCH DK B8 78 1] 25 (X 45 2 |

T706 *PEESHLEEITLE 2 H-BhaTIRAZ# #MA/E S BACKUP TEAMS due 2 minutes before the MATCH start
time. # A BAILS5 00 JAE B 4 BT P EE S 0 B L B TT 46 2 20 b 2 AT 4R AC 48 T #H) (BTt A .

AT BMERPHEL.
| IR, BRARIRATIA, BEAKEERNE KBTS |

11.7.3.2 BACKUP POOL E#hith

2 \OKER B ARG B Fe b et 1 % AR B e OB, BRATTER SRR I S AR M. LAY, HHIA
EE RN B BRI B At . Eidn, R BB AR HA RE AR IR SR TP I — N . R
A2, BN L% 8 M.

T707  *7Ei%FEE #h it BAR I i A Z17E 3 Be there to be a BACKUP TEAM. [ARILZR7EER %2 JE 1K
SRTE I3 LA 52 8 PN 100 3860 T N 85 it
HTT: BALSR 2 IIN Br At B 4%

T708 *&AMAME LRI F MY Send a BACKUP TEAM Representative. # it 51k 42 5l 5 42 (9 BA
B FRE D 1R ERE (ATLAIR 2 A2 AR al 1 264 1 SIM) 7RV IR 201 17) 337 Hh i 48 52 1 X
AR
X 2 AARFE AT LAIRI S ), A R PR 2 Bk B A K HE H A Bl L B AN AR 38 o W R S AR A A
R 2 — N T B B S TT 7 B AN, A B A R R — AN HEAS B R DAL T R AR
. —H 1 X EANMEIEL T B BKIE, A4 X ST B AS 2 B A i 2, AR I
—ANER B R A
HP: OLEdE. MEESENNEANBREARNE, 2 %M EMb 25

UL SRR AR IR BT SRS N X34 B ki HEAL B 1 RS 2 BB,
LAASE 38 55 0 ik TR G 37,
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11.7.4 LINEUPS 7S

BASIEIRIER PR T DUE RS IR, BRASI2E T SR M A R p R A . FER
FEY B E W RER), B IR B A 2 BoRfE MR IR L.

11.7.4.1 LINEUPS for 4-team ALLIANCES PUR\{REXEEFEZS

WO RIR B 4 AALRE CERR4H S T B AMBMILIE AR FIRST &tk 3E £) o RBIAE 37 25 o 1 BA AR T A
IR 1 ARER, BIAGEMEERAR A, NS 16 Nthl, WASRED Lo Hag “ k" .

11.7.4.2 Default LINEUP BRIAPEDS

T709 *RERTEHCETFIEET 2 4402 B3R 32 LINEUPS due 2 minutes before the MATCH. E:EE pA K 24 Fi7E
ELZEITUATT 2 4P 2 BTRA N IGME R (F5) S XA (BFRIRMATRER A .

AT R, BREER AR

WEAR EHHANIEN, MEAIRIRTTHIN, IR PA S5 A 17 2 X 4 2 P 2
WARIERA £ RAEAE, B ARREBAC AL HEAE R A3 2, BB b A2 1
SCOMB e HEFE R AR 1, PREERISE 2 SN2 HEAE BRI S, 3. R 3 BHLER AHIAE
B18kES%E, MKELGU2 6 (EE16) JIEASIE

FHl: 3L A, B, CBAAMELEBENEIRSE. EWIRTELLIE D, C BARIHLE:
N T ERAE . BRERE M D BOR#E#: CBA. CAEERNASANZ)E, FTLAE
BT ORIEIRIEH & A, B, D BAH.

T710 *ERMBEABRTEE (KEZHIEHRT) For replays, no changing LINEUPS (mostly). itk
TR TR b R, IS AR MR A ARIAARE R — 8o M1 S (1175 0 2 T 47 i e 10 B
THE BB ANTCERRAE, AR AT LUK,

AT HEEPIRL.

11.7.5 Pit Crews EibX R

FEVIRBERIN g, BT 387 A0 Pit XERESREGIE, W RERR 25 2 RN L AE LU SR B B4R a8 N o BERARR T #84%
AT VLSO VFAIAN 3 44 S X A oy FEAT 4EIE B 25

11.7.6 Small Event Exceptions /NEY A9 FIIMS R

Eb FE AR I EL S92 0L Section 11.6.2 MATCH Assignment. 59243 1 BATLIE 218 575 LSRG TLR /Mo
SR T 24 SCRMEK/NEZR S, WEER K HIRL A 2 B L

24 SZ B KR D RSN 2 H 38 2 R A oL ik SR A, MXS T 8 M, IX SR IR S A B
PR IR R LEREDAE 1 CEANME.  (Hin 24 SCOMERIFEFH 7 DB, 20 SCRMVE
MIBEHA 6 DI .

AR GRERBES TSRS 1 25 HERU 3, JU&EIAD .

-1
3
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PELAENS B3R IR Figure 11-3, 4XRER LILE AN TR AFARBRBRAEARRR S (ERER T —#) . #
VI B T DAPEAS S B 2 () U AR 2 AT 25 20 3% (RARIZ AR L2, BRI 3ESE P 5k R)

My FE R 5% (Draft Order Acceptance, ##i Section 11.8.1.2 ALLIANCE Selection Results) ,
S A G A IR B AR B — A (Ebdn 3 R TR SS 2 kB URIAS 3 7, EMAE ZBREEED .

11.8 Advancement Through the District Model it F EH K iEE

BAATLAE B8 v i R TARAT T2 I A X BRI 2 5 38 o A5 VR S 433 U5 R BTG A B2 4%
FER T R ATHITT R

11.8.1 District Events it 5 B &=

W7 FRBMIAE FE T b (O HEAL 2 TS NI BT 2 3 £33 07 SR R0AR 2y, DS TT i o3RI 7 . B0 DA

L/ Ny w2 YN
Table 11- 5 District Point Assignment
3R GRSy 20y
(., .,)=
Qualification Round -+
Performance ( ) ( )
gt i E S
(oF T e 23 7 e B8, XA AR B/NECA TSRNG4 5, RT3
H, mA% 22757)
ALLIANCE CAPTAINS ST 17 WECE KB (Lhin 14 4y, BRCEPDK 3 5
£ 5 KB 7 n , B K 3%5) .
BB K v N

Draft Order Acceptance B o
ST 7 WE BRI PR S (12 7y, BMIEE 5 MEREE) |

AR 742 5%
Playoff Advancement T EET A SN () AR A T 3RS, DU I RS 4, Wk de
MK ET % IR I Section 11.8.1.3 Playoff Round Performance.
10 7345 FIRST & H i /13 (A& A FE /R

Judged Team Awards § A IR BRI A B
PRI e

5 4345 HAh PP H 22 100
Team Age 10 43¢5 2023 FEZHBA
BAARLBA 5 4345 2021 F1 2022 FZ=HBA

FEHL T S R IR IOAR 7 3 LA 3 N B35 BRBEHEAOAR R E PRI iR A4 FE T AR
AR FET R P SCBARS A AR R, A R B R AT BT R
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Table 11- 6 District team sort criteria

7 RIEFRE

1| BRI RIS

2r | AR B IR IR R )

3 | BB RS R B S

4" | B SR T HE BUR RG2S (LA AN SR A e e IR B R AR )
50 | BRAERKRINESD

6" | R HILIGIr, TR TR RS SEL RIRIR IR
7 RERIGHIRS, TIRR TRAE B SHE R IR IR
8" | BRI, TR TR R AR IEIL W IR TR

gth Bl #L 3%
11.8.1.1 Qualification Round Performance Z&&EECHIFEI
PG RRIAF 4 K Table 11-5 FRIAXKIHE, IMAREH T UL R E:

o AR R- BMAEIRFLARN KBTS (i FMS i)
o R N- ERFHSINTIHE IR FRC BMEER
o A Alpha (a) - 1 MFSME (1.07) HRbrdEMLIRH LK ME

A A TR 74 7RI IEF P IGL LS, KBRS E LI 04, B IR
THFAT fo e SR AR R 0 2

% Table 11-7 RIRAE 40 SCRMEAILESE PN FEIHEY M RO AR BEAL RIS R RGO ARIE S FEBMELI
HERMSLELIECRE, H 3 A DI s 2 170 2.

Table 11- 7 Sample Qualification Round point assignments

H4 1 2 3 4 19 20 21 37 38 39 40

Ba 22 21 20 19 13 13 12 6 6 5 4

11.8.1.2 ALLIANCE Selection Results BXEE&IREER
XA JE AT B T B AN BT B2 A% S50 Fh 1 BA 1 3R IR ] £ 1A AT

K B B BN AT R 2 TAATT I BEAS S A0 T HEAL o XSRS LERRUN AR, IR S 38 5 LA B
RIEYE, BEMBRER LT, AR AR ARG R A A AT ORI Kb . ZEREEAE IS, AR
HIFEAT B g M RA 2 Nl RN . BB 45 T A0 SRRk B HEA S R ML, — S0
JUb AR AL B R ILAIERBA AT BE 2 A5~ BT A N2 B A BT, RO M R OB R4
PR R BRI o XL ki A R BE RN S WL s AR D BRI IR AL BAT AR BN R (A H LA A BE
(RIBNATL, AN 78 AR B AR A DL F5 s PT AR FEORIFRD— A e g fir
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I B TR B BAARE 2 AR R PR WP SR A AR R (0 20 B Bl 28 = NI B A SRS 5 55 =3k S5 R 1 2y
o BUEHTSTREZFE LR, BUIBCH A B LAS A MERE 5 RRE A3k DR —FE 3. (D — D EAR I /
GFAL, e BBk B A R 1) 2 SO ] S5 B S T BBk B A 2 T 3B 75 583, XL T 8 4 A ME A HL 2 1k
56 IR A R 22 11

11.8.1.3 Playoff Round Performance yB;KEECRIFEI
XA & P B AT AR I R R o R R TR
B R N B AT IR VR DK FE R IR DL B SR 3RHE I B 20 LR SRS A 2, BB S i 4 /R 7E3R Table 11-8 1.

Table 11- 8 District Playoff Round Performance

BBk B At 73U
7k % 30
W% 20
34 (H3E 13 HIKH) 13
B a4 (H3E 11 HIKH) 7

FERZHEAEOUN, BRAEESE TS AN, BAMEZ 100%1 2 5K FE S, Db A1 Ik 2650 R AT 70 55
TAATHIER B A . WEORBMEA 100%2 5 EIRTE LSS, MATRITEIKIRAe R IAG 70 46 T 1Al
FRIEER B AR 7y e LL ML 2 5 (R I R 1 17 R R B S B 2 AT 2 Bl B, B SR B XK B 3R A5
FERME, EHIMEX ARSI T S 43, IBABME X KRR 2>y 30%(4/5) 55T 24 77

11.8.1.4 Awards 3ZITFA%

XA Je8 M A e AT A B T SR AT S ) R B

ARG, DAL BOFANT SR BURAS22 00 () B BA A4 30408, B4 FIRST 2230 i) 4= #3A0i
R T, WARBEEBRIOLMZ T, JEHE FIRST i B A%, THRERY, HiA4HEYR Ghhk
RN TT) , REMATE, TETEWEME T AN RSB TIRI. 507 254 285 K BB IA
B FIRST #4:0) “ARRANIBN” IS, BBl RAT AT, H o Ei7EHE S RS rh 35 B T3
BAATL P HE 42 i R R 2 BT

DAL R A AE Fe v i e 3 (10 I A0 R 3R A58 7% A SR IR A IAS 75 B 1P o (Lb i B im0
B AL BN 28  N CEetnidi B 4% By B AN A0 FE S TP vk ok G CEb i UL B8 B 22 4 5
®), WEHE B2,

11.8.1.5 Team Age BA{RBASE

XA JE PN TR 8 A BAH X6t 387 BA ) 2 B R .

B> 2% 2021 4. 2022 541 2023 (K875 AL, LA 82 [ BALE YT I RO JRe ke, O S8 m A Tk
AL S R FE TN NS 55EF 0L & o sUEIRATE TTHR A 2RI, KGO 5 1E
R AW FIRST HLEs NSe B8 MM 2 53 . RERIPRAESRT IR I/ T . B 755 2 R4 2 — ORI ML
N5 A R B
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11.8.1.6 Regional Participation XigENSS

75 BEMT A2 MAATIZ N X I8 FE TR H P ARG ), A 23R A5 DXIRAR IR ) LA 4 FIRST A pR B (197 8
BT E A PRI, QR 1 ST FEBMBLAE S0 — A X BE SR I iy SLAE FIRST &S iR FEH R4S 1 —
N AR B ENIZ I T FRAEATE S ARG FIRST i iR FEFT T LA L —.

11.8.2 District Championship Eligibility b5 RQUREZREZMHE
1 S BB GABATT ) 7 A PR B8 DA 2005 2 BA R T 31 2 —

A. HuJ7FE FIRST £ B 52mi /1%,
B. My AEHES GETEMESINRIET 2 333 757 838 FH 2824, W Section 11.8.1 District

Events) ,
LA IEE 3 37 Je 2 Ja B 7 FE R 3R A58 03,  AN 2 AT AT 1A 350 b 75 B0 X 3 3%
GEIREEAY

WARA BAEIELE 1 77 S R IEIEIE, A 2 MR 53R o HEAL I e R 32383 R BA
o g, BRI TS R4 B Ak

C. IR KR (AHRKZEFIZETID ,
D. MUFFEHAEUE (AR EFIZEID .

BT SRR S IR AL HECR WK Table 11-9. R ES ST SR FFRIBIL I HR . X LEPR 5k
TISHEART 7 LR MESCE, SR E g EIRAE.

Table 11- 9 2023 District Championship Capacities

W5 B RIEF R A

FIRST Chesapeake District Championship | 60
FIRST Israel District Championship 40
FIRST Mid-Atlantic District Championship | 60
FIRST North Carolina State Championship | 36

FIRST Ontario Provincial Championship 80

FIRST in Texas District Championship 80
Indiana State Championship 32
Michigan State Championship 160
New England District Championship 90

Pacific Northwest District Championship 50

Peachtree District State Championship 50
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11.8.3 District Championships with Multiple Divisions 932 X &I 9 ith /5 2R 2=

— L T SR FE A RE AL ML, TESRE T 1A FEDOR A . BT BT 73 ZE X B R N 2 SR M
FIRST 7 & .

SRR FHFRAE RS 136 BENLAL 28 (brute force iterative randomizer) [T H, %8 LLTF B o5 B3 AT:

Hh 7 FE BT BB Hh )7 78 RARAR 3 T HE P, L Section 11.8.1 District Events.
RSN 3, FETHEA M CEhin s 1 AU HEAL i s i) 25% BT
3 FEIX BT 53 Be A A58 FH AN DU 43 PR AF 45 7 gk BE AL A= 1.
T FE X TSR 3 S bRt
a. “FIs) (average strength) = —ANr 3 [X oo &P 7 2845 0 (A I SR 35(H
b. sZ/i4r4i (distribution of strength) = — AN F& X A & B FI 3 7 3845970 (B 115 W LL
(SNR, the Signal to Noise Ratio) . 15t A& 7T

-2
=10 (Iog —2>

T o= O BRX AT B ST E
o = BRI T BRI IR AE I 2

c. “&FFIF"BLEISE 14346 (distribution of strength for “top” teams) : E— M FEX )
551 AN 23 R BATL R 3 7 SE R340 145 1k Eb

5. HENIEIXI 3 ARAE A A /> FEX LLE . Sy FE DX AR5 AT AT oAt o0 S X MR T 110 2 S bt
T3 Table 11-10 FraIIFR I, 82 ARHETCIZH 2

Table 11- 10 District Championship division Evaluation Limits

N

2N ERX ANMPEKX

F%LT 1 2
KA A 1 2.5
“RFIRIF" ALRE S 1.5 2
6. W 3 ARUEHEH L, FEFALT A XN WA 1 MR, AR, R
AR
11.8.3.1 District Championship Playoffs /5 SURERHIEIAE
FE UL NI 2 i) v

o P FRIXRAEE BRI 7 S OB (IR R R AL At 3 3 X R B 4% T Ik BeR LU SR, ELE
75 e PR (L R TR B A
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Figure 11-4 4 division District Championship Playoff Bracket

ROUND 1 ROUND 2 ROUND 3 FINALS

Match 1 (M1}

UPPER BRACKET

Best2outof 3

Match 5 (M5}

LOWER BRACKET

Figure 11- 5 2 division District Championship Playoff Bracket

Division A

Champion

Division B

o BESCAEX FR X TT S AR PR 8 M ) et A I AT 3R A 10 AR 40

o BSCAEDY S TR X b T S R TR DR R A R () e A I B AR 1S 20 FR ), RS BRI RAMELERAS 10
By,

o R VL EARFIBCEREAE S T B ANAME, AR A X SR R IR FE R 1R I Section 11.8.1.3 Playoff
Round Performance H ik i SR 2236 LA — € H 73 EE3RAS.

o nH T AN B AR U7 S R SRV IR R AT v AR MK HE & AT E T Section 11.7.3 BACKUP TEAMS 1)
FUMFA S50 B AN AL T8 2 Bk B A 75 24 3538 MM ATL A B i IR RESE AT T BT A 43 8 X 1) B 4 b
Tt R HE 4 f i 1) AL

11.9 FIRST Championship: Additions and Exceptions

FIRST SR E: FIMRBFAFIIMBER

2023 4 FIRST & k38, Fra B2 8 Ny IX, BEAS X7 Be s i DA R 5
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1. B BALEEHUR R RS A X (3 ReTy S0 0] A 215 X 1, KA 2150 X 2, KERA7) 3
X 3, HADFEFIX 4, KAFEIX 5, HKADEIX 6, FADEIFIX 7, KB EIX 8,
BER B X, Wk s B2 75 AL B e .

2. ZR\NITECTTEAHT B .

R XA R B b 38 0], I USRS SRRV IR 872 AR B X E 6, L Section 11.6 Qualification
MATCHES #1 Section 11.7 Playoff MATCHES., 8 M4 2E[X 5t 22 Bk B - 2 &%Eﬁﬂdz% 7E 5% DR 1H 2%
3% (Einstein FIELDS) I, i 2023 %82 FIRST Hlas NS 28 S ik FE 0 BB, WL Section 11.9.4 FIRST
Championship Playoffs.

11.9.1 Advancement to the FIRST Championship  FIRST BURET R &4

PR WA SRAFE RS NS R BRI B, VEAH N 2508 D UG FIRST ALtk FE S FE A& UUH FIRST
Championship eligibility webpage.

11.9.2 4 ROBOT Alliances PU#1,88 A E£tE3
FIRST 2R FEA W B B 4 BAME.

RN X bR T, BRI SRR, BB 1E B X Section 11.7.1 ALLIANCE Selection
Process, R FEX P BREFMN ST 38, BT

55 3 8 MNEE 2 JERIUT AR B, MR IEAEE —I0C B 228 ) \IR B (0T, BB B BA IR 3% 58 3 SRR B 2\ Ak
WA 4 ST

E%%E@m%ﬂﬁ&%@m%mw%$ BEEAM 4 LB Nrhdkik 3 & Fig, g, BEMEIRE B
FEZ%, I Section 11.7.4 LINEUPS.

11.9.3 FIRST Championship Pit Crews FIRST RURAEEMX KR

FIRST £ 70 2R IX FE 37 (1K B BAAS 2 BUUIIR] 70 A B E 45 20 R B A G, XSS R Pit X B3 ik HH 3837 ) b 22
FEIIE.

T901 *AIARHIHIE Wear your buttons. A BAL A 57 (i B IE A 5 4 2 So VFEEN 73 38 X MR UK 3§
B 37
AT WREFEBEMAEFITFME. BETEHH FBEINRUIETT RS

AT N AZ AR B A AT 2 ol B 006 B ade b 76 BBk B 3 88 iy g Sl R 4 ST SR BN 7 R 8 2
O RS Pit XK 7 A2 BB B PA K 1 5 AT

11.9.4 FIRST Championship Playoffs FIRST A FEEAE

8 MY FE [X ot ZE T B M AT AU v Uk 3% (LY Uk 3% Section 11.7 Playoff MATCHES) ki€ 2023 382 FRC
R BARKI L ZERT A 243 R 25 FIRST SR FRVEIKTES FEBN . BB 2 18] A% k2% WL Figure 11-6.
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Figure 11- 6 Championship Playoff Bracket
ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 FINALS

Match 1 (M1)

Match 7 (M.

UPPER BRACKET

LOWER BRACKET

Match 8 (M8)

Match 10 (M10)

Match 9 (M9)

Match 12 (M12)

Match 11 (M11)

Best 2 out of 3

Match 13 (M13)

FE5% K H 3 E 2T B0 3E, WRXUTERE AT EE 0 A, U 3Rl S 3. EIRXAIRAL T, BMEREATTEL
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ARIE X (FEG o KPR A T RE0O
ACTIVATION At least 26 total CHARGE STATION points earned in AUTO and/or ENDGAME
BONUS BOER | 1 11 3 BRI/ SR EL TS 2 B 340 25 2> 26 ANTE L if 49

ACTIVE DEVICE
EHEE

ALLIANCE Ef¥

ALLIANCE

CAPTAIN B:ERAK

ALLIANCE AREA
B X 45,

ALLIANCE WALL
73:k

ARENA %3

ARENA FAULT
T

AUTO BB

BACKUP TEAM
B MR

12 Glossary

any device capable of dynamically controlling and/or converting a source of
electrical energy by the application of external electrical stimulus

AT AvT FE 8 AT e T A1 S i SR JER B 24 ) A/ e 8k i e SR U ) 2
a cooperative of up to 4 FIRST Robotics Competition teams

T EXB-YINTRENBADIETIN

The designated STUDENT representative from each ALLIANCE Lead
FEVR IR BE P HEAT IR BLAAR 1 2 AR AR

a 20 ft. (~609 cm) wide by 9 ft. 10% in. (~300 cm) deep infinitely tall volume
formed by, and including the ALLIANCE WALL, the edge of the carpet, and
ALLIANCE colored tape

—/M20 R (4609 HK) B8, 99 10%3e R (4300 oK) K, TR
), (055 7 ECHRsE, MRS, BRERTE I IR

an ARENA element that separates ROBOTS from DRIVE TEAM members in the
ALLIANCE AREA. It consists of 3 DRIVER STATIONS.

—NEYITER, EECE XN BRERAFINLEE N, 5 3 MR

a space which includes all elements of the game infrastructure that are required to

play CHARGED UPSM presented by Haas: the FIELD, GAME PIECES, and all
equipment needed for FIELD control, ROBOT control, and scorekeeping.

— A, WEHAH Hass 2K “BOEETE” WIRPTR AR TR:
H, LEEEEE, FrAEH, tHor AN AN HE BRI %

an error in ARENA operation
FeIp b L R

The first phase of each MATCH is 15 seconds long and called the Autonomous
Period (AUTO). During AUTO, ROBOTS operate without any DRIVE TEAM control or
input

NI 15 AP LEBEEE — BB, BB BelLas A B 3 AL 3 i A A\ T 5 3h 4T 30

The team whose ROBOT and DRIVE TEAM replaces another ROBOT and DRIVE
TEAM on an ALLIANCE during the Playoff MATCHES

FEHI IR R I A AN A N AR AL B B B 10 55— S LR ARz 4L BT
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Ri&

RE X (FESCER A B FRE B4 TR B0

BACKUP POOL
Bihits

BARRIER 2 [&

BUMPER {#-KrL

BUMPER ZONE
TREGAT X 35

BYPASSED
BRBRZS

CENTER LINE
5Lk

CHARGE STATION
FE R

COACH #%k

COMMUNITY #t[X

COMPONENT Zh{th

12 Glossary

the group of teams willing and able to join an ALLIANCE during the Playoff
MATCHES, if needed, until up to 8 teams accept

FE R0 I AN IR TR BRI A &, 2852 8 SCBME

a7 ft. 4in. (~224 cm) long assembly that separates each COMMUNITY from its
adjacent LOADING ZONE

SrBRAL XML AR REFLIX 1) 7 Je R 4 Ji~f (29224 52K KRRERH &

a required assembly which attaches to the ROBOT frame. BUMPERS protect
ROBOTS from damaging/being damaged by other ROBOTS and FIELD elements

BWENLAS NEZR LR . OREGAL ORI/ Sl as A 52 B AL s A AN Hh s
VS

the volume contained between the floor and a virtual horizontal plane 7% in. (~19
cm) above the floor in reference to the ROBOT standing normally on a flat floor

LPLES NTBCEAE T IR LI, A b 7.5 gesk (24919 FK) SPATIHZ A
{1 37 A 2 ) DA DR RS AL [X 35

the state assigned to any ROBOT which is unable or ineligible to participate in that

MATCH, as determined by the FTA, LRI, or Head REFEREE
#FTA, LRI B HHIN E TCVE BT B4 20 24 1l EE 2R RO LA NPT i B IR ES

a white tape line that bisects the length of the FIELD.
—% A%, Ty

an 8 ft. 1% in. (~247 cm) wide, 6 ft. 4% in. (~193 cm) deep structure that is located
in each COMMUNITY such that its center is 8 ft. % in. (~245 cm) from the nearest
edge of the GRID'S tape line and centered in the width of the COMMUNITY

1A 8 Hnf 1W%E~] (4247 JEK) %, 6 FiR 4%yi~) (£ 193 [EHK) IR,
JEVEAEALIX o FLA O PR B RS R T 2R Bz vy 8 TN %) (£ 245 JHEK) , fEAEX
B P B

a guide or advisor
— L5 T B ]
an 18 ft. (~549 cm) wide by 11 ft. % in. (~336 cm) to 16 ft. 1% in. (~491 cm) deep

infinitely tall volume formed by the ALLIANCE WALL, the plane defined by the
BARRIER plastic, ALLIANCE colored tape, and the guardrail.

T 18 JER (£ 549 KD 78, 11 FER3%TET (£ 336 JEK) F| 16 TR 1%~}
(41 491 JEK) %, TFRE, HBEEERY, Bk, 0B B iy iR B R X
%,

any part in its most basic configuration, which cannot be disassembled without
damaging or destroying the part or altering its fundamental function
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Rig SE S (FEX A BB R R0
FEATAb T B FEACRS I ZAT, FEABSR ARG T, ToE i Bl A 1) e
CONTINUOUS describes rule violations that happen for more than approximately 10 seconds

R

CONTROL #:4i

CONE [&]4

CONE NODE
B 45

COOPERTITION
BONUS

EETES K

COTS &R M

CUSTOM CIRCUIT
il B 3%

CUBE ik

12 Glossary

JERRFEE 10 2 LA ERRZ A RFEEN

the state of a GAME PIECES if any of the following are true:

A. the GAME PIECES is fully supported by the ROBOT,

B. the GAME PIECES travels across the FIELD such that when the ROBOT
changes direction, the GAME PIECES travels with the ROBOT,

C. the ROBOT is holding GAME PIECES against a FIELD element in attempt to
guard or shield it, or

D. the ROBOT is preventing a GAME PIECES from leaving a LOWER EXIT.

FEEIE HAL T LU RSP 2 1
A. TEBEE BN N e 45 4%

B. WWIHERYNLE N B LRSI ik, APLE NS Ts A, AR R ABRE
AT [k

C. HlLas NEFX i Bt 74 L2818 B, 22BN ORI L 28 1E A
D. Hl#s ARy Lk Fe g8 H B TR AL 1

ayellow 1 ft. '3/16 in. (~33 cm) tall rubber marker cone

TAEE T FER3/69E) (29 33 JEK) SRR B A e FH i

a 1% in. Schedule 40 (1.66 in. (~4 cm) outer diameter) aluminum pipe with a plug
installed in the top

—A RIS ER S 40 (1.66 9ef (£ 4 KD IMB)KIRE, TMiedes —NET

At least 3 GAME PIECES scored on each ALLIANCE’S CO-OP GRID
HABEREEME R 20H 3/ NIRERS

an adjective that describes a standard (i.e. not custom order) part commonly
available from a VENDOR for all teams for purchase

HONE e A T 1T Eh B A ] (AR SEAE T CHIESE D b e i RO T 2

Any active electrical item that is not an actuator (specified in R501) or core control
system item (specified in R710)
R EZ AT, A RS0T HUE RIHERT, thAs2 R710 HUE i Lzl ot

cube-like shape, inflated to 9 % in. (~24 cm) +/- % in. (~6 mm) as measured from
face to face

SETTIBAR, EARET, RN TE 9% (£ 24 JHK) REIL/ W) (416
ZA)
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Rig BN R MAHEBHEHR D RZO
a polycarbonate shelf that is 1 ft. 6% in. (~46 cm) wide and 1 ft. 5in. (~43 cm)
CUBE NODE deep.
TR R 14 PC M RIAL T, 1 B 6%B~F (2946 JEK) K, 135 i~ (443 i
KO I
the state in which a ROBOT is commanded to deactivate all outputs, rendering the
DISABLED @m ROBOT inoperable
LA NI LB, o) O B i t IR S
the state of a team in which they receive 0 MATCH points and 0 Ranking Points in
a Qualification MATCH or causes their ALLIANCE to receive 0 MATCH points in a
RISORSLRIER Playoff MATCH
S (VAR BTV RA O 947 0 B4y, SRYEHIRIEH LM BB AAT 0 4
HPRZS
The state of the ROBOT if the following are true:
A. itis fully supported, directly or transitively, by its ALLIANCE'S CHARGE
STATION, and
DOCKED B. itis not contacting anything that is not also fully supported by its ALLIANCE’S
g CHARGE STATION.
WURHLER ANAL T LIRS o5 4E
A WP R IR B T R e 4 AR, ELRER Y
B. WA EMMEATARVE, HBA BT e B AR 78 Ll 58 4 S
DOUBLE . : . :
SUBSTATION A SUBSTATION in-line with their opponent’s ALLIANCE WALL.
S T R R B, Y e — 2 (A
A B 5505 T HO MK IR B e age, S pl— S AR HL v

DRIVER #fEF

DRIVER STATION
(3

DRIVE TEAM

Hizd

ENGAGED 51

12 Glossary

an operator and controller of the ROBOT

BLAS N 35 1 35 A% )

1 of 3 assemblies within an ALLIANCE WALL behind which a DRIVE TEAM
operates their ROBOT

AT BRI, b R M ATANLEE AR 3 MEEM B 2 —
a set of up to 5 people from the same FIRST Robotics Competition team

responsible for team performance for a specific MATCH
1AMk E [F—3C FRC BMELR 5 AR 238N

The state of the ROBOT if the following are true:

A. the CHARGE STATION is LEVEL, and
B. all ALLIANCE ROBOTS contacting the CHARGE STATION are DOCKED.

R HLER ANAF & AR 25 o 408 78 R o
A FE AL TP PR S
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Ri&

RE X (FESCER A B FRE B4 TR B0

FABRICATED ITEM
T

FIELD i73h

FIELD STAFF
i TAEA R

FMS

FOUL JE#

FRAME PERIMETER
HHER

FTA

GAME PIECES
HIER

GRID
E=balil Lt i

HUMAN PLAYER

12 Glossary

BT Ak 78 HL sk R BB B AL A8 A AL TSRS

any COMPONENT or MECHANISM that has been altered, built, cast, constructed,
concocted, created, cut, heat treated, machined, manufactured, modified, painted,
produced, surface coated, or conjured partially or completely into the final form in
which it will be used on the ROBOT

RO E N, B, Wid, Bk, JEE, DIE, SR, PLom T, #hdE, %
¥, K, A, REEE, W0 BCREGE U R A IBR K L8 N L
BHLRE

an approximately 26 ft. 3% in. (~802 cm) by 54 ft. 3% in. (~1654 cm) carpeted area
bound by and including the inward- and upward-facing surfaces of the guardrails,
inward-facing surfaces of the ALLIANCE WALLS, inward-facing surfaces of the
SINGLE SUBSTATION (excluding the PORTALS), and the outermost vertical and
diagonal polycarbonate surfaces of the DOUBLE SUBSTATION (excluding the
PORTALS)

—A> 26 HN 3%Ii) (4802 JEK) %, 54 F (£ 1646 HK) K, #hiEprE
i, FHIPAMEARBIEAE, EHm P R EREERE, SR R ERAR R CAREHIED WA
FELE R e B BT T R A EH ED B IX

REFEREES, FTAs, or other staff working around the FIELD

TES R AR BT, FTAATT, AIAl AR N 5

Field Management System

Wiz ] R 5

a credit of 5 points towards the opponent’s MATCH
XT3N 5 S AT N

fixed, non-articulated structural elements of the ROBOT contained within the
BUMPER ZONE

A ), ARBEEN, PR REGAL X IR A BIFLEF NS0 R
a FIRST Technical Advisor

FIRST At ]

CONES and CUBES

SR B HE AN 7 B

a3ft. 10in. (~117 cm) tall, 4 ft. 6% in. (~138 cm) deep assembly that includes the
ALLIANCE colored tape line

TANBHR 10 3E~f (117 JEK) &, 4 JER 6%~ (£ 138 HKD) BRI &4
&, EBEBE KR

a GAME PIECE manager
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Rig BN R MAHEBHEHR D RZO
ANKIK 26 SEREN-5: Al
HYBRID NODE 1 ft. 4 in. (~41 cm) deep carpeted surface contained within the GRID.
BEWA 1THRR 45 (441 EK) R, B, wasEmgn

INSPECTOR #2& #

KOP

LEVEL “P#PIRZS

LINEUP LM

LINK ##

LRI

MAJOR
MECHANISM

EEHRGEH

MATCH &

MECHANISM
DLtk

MOBILITY #3178

12 Glossary

a volunteer employed to accurately and efficiently assess the legality of a given
part or ROBOT

XTAL A N B A A7 R 0 A 1 ROV A 2 15 176 R0 ) B R
Kit of Parts, the collection of items listed on the current season’s Kickoff Kit
Checklists, distributed to the team via FIRST Choice in the current season, or paid

for completely (except shipping) with a Product Donation Voucher (PDV) from the
current season

Kit of Parts [4E5, HHAHY) 5l B EARZEFIT BB RIG R, BEAZES
i FIRST Choice 7ML B BMETFrr, BT HARZES MIBIERET (PDV) 3K

A CHARGE STATION within approximately 2%° of parallel to FIELD carpet

7o L R T ML BT AT, SRR 1E 2%

the list of the 3 teams participating in the MATCH and their selected DRIVER
STATIONS

B B3I 3 SCRMTL A B A BTG BE A A i i B

3 adjacent NODES in a ROW contains a scored GAME PIECE
3AMMEALTT AL, BEE 1A CHESNHLEER

a Lead ROBOT INSPECTOR

HE LA A

a group of COMPONENTS and/or MECHANISMS assembled together to address at
least 1 game challenge: ROBOT movement, GAME PIECES manipulation, FIELD
element manipulation, or performance of a scorable task without the assistance of
another ROBOT

— B EAUREE, AE T DL A D — A ARk (B anbLds AFe3h,
FHE AR, BRI, B AL ATEB RO T B SE BAS E55)

a two minute and 30 second period of time in which ALLIANCES play CHARGED
upP

NS 2 73 30 #b, BRERZAIFEISE “PREIETE I AIE N — B [
an assembly of COMPONENTS that provide specific functionality on the ROBOT
Plas N B3R ffh4s 2 DR R e &

The award given to a ROBOT whose BUMPERS have completely left its
COMMUNITY at any point during AUTO
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vix

MOMENTARY &

MXP

NODE

TR

OPERATOR

CONSOLE #:/E%& 5

PASSIVE
CONDUCTOR

PH

PCM

PDH

PDP

PIN Z0G

PORTAL M

RED CARD 41}

12 Glossary

FEHBIFT B, ORI S 4 BT T AEAL X LA N SRAS RIS 73 22 )i
describes rule violations that happen for fewer than approximately 3 seconds
U FF SIS ()N T 3

myRIO Expansion port, the expansion port on the roboRIO
roboRIO ¥ &1, /& myRIO FHIH &I

1 of 9 GAME PIECE scoring locations within a GRID
WHE A 9 ANEEFETE BT MS 2 AL B 2 —

the set of COMPONENTS and MECHANISMS used by the DRIVERS and/or HUMAN
PLAYERS to relay commands to the ROBOT

TR RN LRI AL, e TR/ BN B Iu K 4, IR E R AL A

any device or circuit whose capability is limited to the conduction and/or static
regulation of the electrical energy applied to it (e.g. wire, splices, connectors,
printed wiring board, etc.)

AE A PR T R BE K% R/ B A T T FAE T i B B (LLanr gk, MG ds, &
a, BN R EAR 5D

a Pneumatic Hub
AP

a Pneumatic Control Module
BNz HIR R

a Power Distribution Hub

By s

a Power Distribution Panel

Hic FE AR

the act in which a ROBOT is preventing the movement of an opponent ROBOT by
contact, either direct or transitive (such as against a FIELD element)

WA, B (RSt s> (B kX s plas AR sh LA AT N

a three-dimensional volume through which humans transfer GAME PIECES to
ROBOTS or the FIELD

NSRRI oR A% 3 LU SR IE R 25 HLas A\ B3zt A ) = 42 1]

a penalty assessed for egregious ROBOT or team member behavior or rule
violations which results in a team being DISQUALIFIED for the MATCH

X% e LS N BRIATL 8 4 P 2R I BT R S it P — i 25 B BT B >4 T LE 38
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B

an official who is certified by FIRST to enforce the rules of CHARGED UP

REFEREE ;¥ - ,
M FIRST TAIE, $AT “FlE7E” K 5 A+

REPEATED describes rule violations that happen more than once within a MATCH
BEHEH/RL fE—p U 1 &

an electromechanical assembly built by the FIRST Robotics Competition team to
play the current season’s game and includes all the basic systems required to be

an active participant in the game —power, communications, control, BUMPERS,
ROBOT #l&A and movement about the FIELD

Hi FRC MR UL &1, FRSINZAI R F M, a2 5k
M ARG (e, I, 6], REGAT, i)

a series of 9 horizontally adjacent NODES where GAME PIECES can be scored for a
ROW HE common number of points

— R 9 NIKFARAE T R, SRR SE AR 1 7 .
RP a Ranking Point
RP 4 B

a Radio Power Module

RPM ‘ .
TR % (radio) ftHLHER
RS the Ranking Score
RS & 4473
a ROBOT Signal Light
RSL N
LIREYNEREI)
circuits which draw <1A continuous and have a source incapable of delivering >1A,
including but not limited to roboRIO non-PWM outputs, CAN signals, PCM/PH
SIGNAL LEVEL Solenoid outputs, VRM 500mA outputs, RPM outputs, and Arduino outputs)
5547 ABUNTAET 1 RS, TEMIERT 1 ZRE R, SEEART
roboRIO [ PWM [, CAN {5%5, PCM/PCH [fHLRIE%IH, VRM [¥] 500 =
2, RPM %, 1 Arduino # ff%Hi)
STAGING MARK 1 of 8 marks used to identify starting locations for GAME PIECES
AR T FI SRR EE 23 H ARG AL B 8 Mridz —
STARTING . . L .
CONFIGURATION the physical configuration in which a ROBOT starts a MATCH
FEHR A B2 A AE EEZE NI 2R s B BOR A
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STARTING LINE
eIk

STUDENT 224

SINGLE
SUBSTATION

L g

SUBSTATION

2R LY

SURROGATE 3T

SUSTAINABILITY
BONUS

AR

TECH FOUL AU
55

TECHNICIAN HA
Al

TELEOP F3iffr Bt

VENDOR {77

VRM

12 Glossary

a white tape line spanning the ALLIANCE AREA and SUBSTATION AREA located 2
ft. 4 in. (~71 cm) from the face of THE ALLIANCE WALL to the near edge of the
tape.

FE I B XA AR ol XA P, PR B BB 4 2 e R 4 i) (2 71 JHOKD B E

a person who has not completed high-school, secondary school, or the
comparable level as of September 1 prior to Kickoff

FEIF RN HT 9 A 1 H i AR Bl gy o e R S5 2 S ) 22 2

a SUBSTATION in-line with the guardrail.
AU L3P 2 1l — 2% 2 RO AL P B
an assembly used to move GAME PIECES from humans to ROBOTS or onto the

FIELD. There are 2 types of SUBSTATIONS in each SUBSTATION AREA: a SINGLE
SUBSTATION and a DOUBLE SUBSTATION.

1 NSHE L FEE HB A s bl s N8zt BRI & . MR XA 2 Fhasd
uhi: 1 ASERARHEEA 1 XA HL

a team randomly assigned by the FIELD Management System to play an extra
Qualification MATCH

e FMS 2RSS AN 53 46 28 1 AT

At least 5 LINKS scored.

P 5 AR

a credit of 12 points toward the opponent’'s MATCH
LR X T7 1553 N 12 73 AT
a resource for ROBOT troubleshooting, setup, and removal from the FIELD

VLA NHEBR R, CENLAS AN, AHENLE A It i 3 T

The second phase of each MATCH, lasting two minutes and fifteen seconds (2:15)
during which DRIVERS remotely operate ROBOTS to retrieve and score GAME
PIECES

NRE 2 73 158, A A BU LEIREE BBy, UhBr B Fm iR e L as A
HAG L 38E B JF45 7>

a legitimate business source for COTS items that satisfies all criteria listed in
Section 9 ROBOT Construction Rules.

VAL 22 9 TEHLAR ASEE RN T ZK A COTS 4k B LR IR

a Voltage Regulator Module
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Haas Foundat

Ri& RE X (FESCER A B FRE B4 TR B0
FL S AR AR

a warning issued by the Head REFEREE for egregious ROBOT or team member
behavior or rule violations. A subsequent YELLOW CARD within the same
YELLOW CARD #}i tournament phase results in a RED CARD

HT B R BB X B R BB & N ERBME B A AT N BB . R Ze ot C &3R5
TR R AR 7R B O — K2

!

FIRST®, the FIRST® logo, FIRST® Robotics Competition, FIRST® Tech Challenge, CHARGED UPSM, FIRST ENERGIZESM, Gracious
Professionalism®, and Coopertition® are trademarks of For Inspiration and Recognition of Science and Technology (FIRST). LEGO® is
a trademark of the LEGO Group. FIRST® LEGO® League is a jointly held trademark of FIRST and the LEGO Group. All other
trademarks are the property of their respective owners. ©2023 FIRST. All rights reserved.
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