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1 Introduction §i &

1.1 About FIRST® T FIRST

FIRST® (For Inspiration and Recognition of Science and Technology) 1% i 5 it B- [ J(Dean Kamen) 37, &
FEWUR T DX BHEHR IR . FIRST AEA— NN D AR R e AL AALIX, J 4 BRASE AR E F]
PEFHDERSHHK, SO THEDE STEM #F . 30 43k, FIRST it & Fh i H k™Rl . SR T %S5
R G BB SRR AN DA AR A AL X I R R S S TE— S, TR AR5 . MR, e IR R B 3 5
M. FIRST $2AA FER BRI LA N IUH:

—  FIRST® Robotics Competition——FIRST HL#% A 3558, 9-12 444, Ei#d 1418 %
—  FIRST® Tech Challenge——FIRST Bl #ki%3E, 7-12 FE4%, Fi#k12-18 &
— FIRST® LEGO® League——FIRST ‘Rlk, 4J)LEANS TR 8 4, F#t 4-16 &
o FIRST® LEGO® League Challenge——FIRST ‘K= Ht%% Challenge, 4-8 4% (4Fi#% 9-16 ¥, Fi%
¥ Bl DRI AS [ ) 5t [X 7 5

o FIRST® LEGO® League Explore——FIRST ‘K = Ht3E Explore, 2-4 FE2f (4# 6-10 %)
o FIRST® LEGO® League Discover——FIRST ‘K= Hk 7% Discovery, “AMSHTE 1 % (i 4-6 %)

FEFREUEE Z ¢+ FIRST A1 FIRST i N Wi H 1115 21515 1) the FIRST website

1.2 In Memoriam ZF R

2019 /10 H, WA LEEE A SR EIH# . FIRST M H B i) A1 FIRST A8 iy 1) S5 AT - o9 57 JR
(Woodie Flowers) 7kt BT 1 34T A B DT i ARHME 56 A2 1 5 R 0 i s IR, (R
A R3PS AT TR DX 1 v 1o 5 B B TS 55 B 7 AR I E AT IR AR 2 R R S K U 1T FG R S0 3t
Mt T 2o

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

1.3 FIRST® Robotics Competition {+4 & FIRST {18 A =3

FIRST Hlas A3E3E (fiFx FRC) R Tzl iBlE SR AROR ™ A5 S AE k. A A2 i AT T i PR B il A
Beit. @IEMGRE TV LSS AT MBI, R TE ZaEMEE S FERE. BARING1ER
fE, FFE AL X A SE R STEM ) 8L BRI .

HA& B REAAEALBE 1K A DA AR VISR BN [RIANA RESR 3. XA A AR RIRIT S T TREE 3. B
b, R AEIR BRI OR H A KB BERAMEAR I R K2 el =
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fE—H, fTE—M%N "THEOE" (Kickof) g s, #afd — . AR, XS ANAET
EL SRR R AN AR S bR S b 28 R B B H I SRR 3G IR A & . BATEU S FEBMETE LLBE h R
P “SEVIRIE RS R (Gracious Professionalism®) , # B HABBME AT &6, Xt “afEmg”
(Coopertition®).

2024 4, FRC i H K1 90000 44 H 2 A= H B2 3600 SCRAMEZ N, ZFEMILIE AT 4236 DL Je At 5.

FRC BAMEH 200 61 171X 15,3€ (Regional), 97 377 % (District)fl 11 373t J5 & ¥ 3€(District Championship). it
4b, 294 600 SCRMICKS A Bk 21 2024 4F 4 H %4471 FIRST 1 5Ltk 2€(FIRST Championship).

AR EE IR N BT IAE 2024 41 H 6 H RN GEEZRESN ) 28751 “2024 382 FRC JT @A
(2024 FIRST Robotics Competition Kickoff) I 5 ¥ 45 4=tk 7 .

FEIF U, B AT AT BL:

— I A AT (Haas) /A 745 B EFLE 2024 4E “Hafii$E 4”7 (CRESCENDOSM)ZEZ g b 35 %%,
—  T# 2024 FEZELL TR RIS K
- PR —ERFREMMEL.

1.4 Gracious Professionalism®, a FIRST Credo "L I 55", FIRST %2> —

YIRS+ (Gracious Professionalism) & FIRST {5 21— 7. silm i TAE, FEHEANMNE, &HE
AR X

SRUIRI VRS A B A 2 SURA TR . XA ARG, & AT DA NAZA A F 2 S
SR RE A E LA

—  SRVIRZS BEARILZ BB

- CRUIMAREMA, IR e R IEAT S,

- LW ANEIERIRENR, B R T LA SRR S I e RR,
— SRUIREM N DI A QT 2 A I E R DTk

#tFIRST 15, X EWRE A UL S 5 # N %

—  ERONEA ISR, BARX R EM B EMER, K
— BRI R B O 2 HE R E A E AL

RO, SERONI[R]BECo I 7 3 T SR i 52— 72

JERRES R, SEVIA LRSI RIB KA BRI — . BB AL REEDI I s AR, DL ABLIE B
UK AT ER, AN, HathaZi. .
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o ) t 1 1 )

"FIRST ¥4 &5 LA —Fhibf A AHEEIA W E R 77 20T R m B ). W R TAE. SR %
S L2 XS FIRST #BAGH I — MBIF IR . B2 ik FIRST 5 A R FISE LT —E "

- Dr. Woodie Flowers, (1943 — 2019)

Distinguished Advisor to FIRST

FEI 18] 5 B — 82 > X — SR DA I, I LR L . BATE O MR S S B b AT g 14 14
FAVAEAR LSRG, Bln, BAHCREA HE B s b B AR A 25 55— SR, TR SZ VL H R R fE L S b &
JRAR T o BT SRR TS BN TP R SR DN T AR AR L 2, RSl AL AR Y B TN I A B 3 R I —
b IR (R 7525

1.5 Coopertition® 51E=%

fE FIRST, MXSEZIII5E4, G 1ETa4+(Coopertition®) RILH LA HBMEE, SIEESELAEXHRIE
AATILAE e BIEfETE S b, B2 (R A] AT BLROZ BT BRI A VE . A 1E S8 S th 38 ml PAACRT 3 24 5]
B F BIRE IR Te S, (ALEJIFTRE I DL T F B AR

R B A8 55 35 /R B IR B

A3 355 /R 2% (Woodie Flowers Award) /& FIRST 5 544 (1 ST . 38 8 B 2010 FIRST

PLEE NFEFRMBMEALIE T — AN EEE R, FRATERD A TR # 2 R FiX 28,

REBAEARPIRELZ, MR EE. X2—HhIE.

SR, BB SR DR VIR SRS #h3R M, JF o0 B SR 58 iy sUR S B 58 FIRST A LA

58 J LT 55 T A S s B L R RN A0 S 5 e, ELFRAT T8 S R 7 5 S 1 (Y L 3%, SRR AT Tk

A DME BT R H O 4ERGIE 7).

BAVAEATE, BATR G ALK AR F1E 51 e FE P #R B A HE H B /K1 o FRATTAR RS AR AT TR L

TN, WA BT AT B AT I SR

HORAITHIE H CRINLES AR SRR, #ER MBI L3, HE MLt 28 sens, UL 4r o

HAIEI, T S AR — RO R A&, LA BT BT e L R R R BRI S B

Woodie Flowers Dave Verbrugge (5110, 67) Dan Green (111)

Liz Calef (88) Andy Baker (3940, 45) Mark Breadner (188)
Mike Bastoni (23) Dave Kelso (131) John Novak (16, 323)
Ken Patton (51, 65) Paul Copioli (3310, 217) Chris Fultz (234)
Kyle Hughes (27) Rob Mainieri (812, 64, 498, John Larock (365)
Bill Beatty (71) 2735, 6833) Earl Scime (2614)
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Fredi Lajvardi (842) Glenn Lee (359) Christine Sapio (2486)
Lane Matheson (932) Gail Drake (1885) Mark Buckner (4265)
Mark Lawrence (1816) Allen Gregory (3847)
Eric Stokely (258, 360, Lucien Junkin (118)
2557, & 5295) Matt Fagen (4253)

1.6 Spirit of Volunteering 75 E 5

BEESEERE

HPIRITHIAT FIRST S "FOCAIRIR . 4H4E, (A LIOHLE RN FIRST &
B#, WG S SN S DR B (7

AL ERE?

JWAEA BEJT 22 A2 2 SRR

55 AR £ 1) R N U G
JROAHe RS B A B SE (A 7 0 — R 23
5 AT g FIRST (N2> 5 FIRST [fargb 2 4k
LRSI S At hn A E NS ERAE] Eil N

PE SRR ITEE 50T, B R 1) o R el 1
BEBATIBRK

FERATH FIRST KA FATHEARMT ! FRAITE FIRST X AR AL (IR SE MR LA & i it
bl . BATFE" EB", LT —AUARFEFE RS NAE RN . FIRST [ HE AT — 4
EENTHR T2 55, R LN ECE 2 1) !

ELRIEE A

BAIRATHIB A0 I, SREITRERESEE N LR AT R E M E, bl
(RSl DA OR P BMEES e RS — D7 s, @A S e ge. BEH 2 FIRST M4 r
2, BAHMATEA FIRST 14K, BATFIF KA, KUIKE R #Z FIRST K
f—#B 7o IR — M R LA s A R AR X 750 Al
SRR LRI, AR IR (TN AR I SR D ALl 1 Bl 145 BB FRATTRE S
RS, QG AT N 22 M A2 GW PR

TMAFRATI 2024 385, SN FIRST HLas ASE38X — 4 AAELLE A IRFE M — #8201 11
S 5RBA VLRI 8. AV ERIA

T A AR PSSR EN, AR E R SR A
[ #:F) Chief Referees — Aidan Browne 1 Jon Zawislak
I L3837 325 Chief FIELD Supervisors — Scott Goering 1 Ayla DeLaat
B &R E P 52 Chief Volunteer Coordinators — Laurie Shimizu A1 Sarah Plemmons
H R VEZR A Chief Judge Advisors — Cindy Stong #1 Allen Bancroft
B FEHLES A\ 7 ;7 Chief Robot INSPECTORS - Al Skierkiewicz #1 Chuck Dickerson
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T T2 B4 AF 2 Chief Scorekeepers — Alex Herreid #i1 Andrea “Duckie” Tribo
% FIRST £ A Jii ] Chief FTAs - James Cerar 1! Mark McLeod

1.7 This Document & Its Conventions Z<C#4F0—LeA2

2024 LLARFMIE AT FRC BAMEZREL 2024 F8ZE A1t Haas A FIBEBII “MAIEE &7 HLRAH (S B IR IE
BEH AT MR B LA 407

“WIEEG” LR IR,

“IRES” AR AI4ETT,

AT “MIAISES 7 LLBRIKA A,

MU (524, 478 W3R fd. EFEEA MM , M
WIS IR 2024 SEIEHBAFEFH EH T

ARFM AR TR AR S UG HTR WA G A3 1HE AR AR ZR0 AT 5 B R S AR
I HHRT RE BRI DL A B BOR AR RE SCAS o AR BT AR AT BERR 1 EESR B PR ) o AP SRR e B 32 7 T A
B, AREUIE T — V).

RPN TRE T IoR R MBS . EREIL SRR X TR R R
B, BAE BRI L% A 7 A AT A FU LS A o

5ARFMHADZ TR, A5 E RN 2% kB DL () T RIIZ8 2R, #l4n:  blue underlined text.

FE FIRST HLES NFEFEF “HaWIEE S ” o BHAARE & LSS 7E 5 14 & AlJ 3 (Section 14 Glossary)Ht
TE S HAEAR SR H LUK E FBEAR .
FU LA -G 5 BV R s U ZE T AN LR AR N T AL E . P RHMRER 8 TN R AR Z= .
- QJET & 6.7.1 M%ZIX Section 6.7.1 Question Box
- GETET 7 LLFEN Section 7 Game Rules
- RBT =Y 8 HlLes N#5 I Section 8 ROBOT Construction Rules
- VBT & 9 HLEs AR EAIE L 54 Section 9 Inspection & Eligibility
— T JETEY 10 #7830 Section 10 Tournaments
— CETHT 12 FIRST it 5 b e 38" 241 Section 12 FIRST Championship Tournament
- EJRTZEN 13 32HIIL N Section 13 Event Rules

N HEFBCF RN ZAN PTE RN . f5a BT R IZ R Z/ N P AL E . 18 1-3 1 R710 1 RAR
FORAGE 8 BEHLG AR, 7 MEKHE 7 /N (8.7 =], mAFETRG) , 10 483K 8.7 5 10 %.

Figure 1- 3 Rule numbering method

This rule is in Section 8

ROBOT Construction Rules 1
R710

This rule is in Subsection 7, ControlJ L This is the 10t rule

Command, & Signals Systems in that subsection
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B EEEHMEE R REROES . HEVIREEIINNSE, FAE
TS FESR AR 5 B b BEAR SR U A G S, A0/ B St 52
U 52 ¥ 2% G AN T e SR A" B SRR

BAREEN TR T M8, HENIFARA SRR ABCE R
-5 HEAE 2 TR A AR R A R, AR B HE T ATE =) -

FEZE I RUST Ja T 455 2 T ECAL R A RS, MDA AR P R BERS RS  BESE . ARRN HiY
A GRS MU TR RGE KB AL, "7 S5 (25 43 JERK) "FI'6 SR 4 S5~ (4
193 JHKD "o A H AR 2 i A48 DY 3 TN BT U K A R CBIEORAR I R s N, /M B
W TN o NSO S R4, I AHER SBAA T A B 4R SR AL e R (B
JUST AL GE 25 LA F S il] A7 R e

FUOUEHE B EE S, RO, B AR R S S ) TR IS AR A o ARl S PR RAS . 261
FOU, BPIEAFZE AR AR RN, RS AR, B YRS Flbr i Sk e vk = hR i, Eedn bold
green text, "FHXIAAR" IR S AR R BRI T REEAN RIS E 2 R R, (B FER BT
Re MR 5 EHAT R (BN, 7ERLE 2 AT L AN 1S B A WA A 2 VG PR 0 00 ot " e o LR MO "
FF") o XU RS B ATk, RIL RN SR S EARFRISEEA S KA. Bra HALE I bRy
ff W kR, Ebdn o MR A F AR 2 1 5 5 B 2 18] AT AR 2 AR A — Rl i, B
I rp A S 1S S R R AR . WHRAR R IIA— 32 ik, 5@ LT 5 R a3l
firstroboticscompetition@firstinspires.org A T & IE 4L 1%

AERFE FEEWI B TIR (B0, EFEF P RERMEI . AZREIR. IMIERE . Plas Nisffs 7/
WA "I ZELL R MG 3]. FIRST Robotics Competition website.

1.8 Translations & Other Versions Lt & F IS FFEAARA

“TEE S BEHEFMNE HRIGRA LILER, AN SRR HAMIES, DU ERHEFEA
i) FRC BALAE . IX S8 7= R A7ELL R LHE: Translated Manuals page.

BT R SCRRAA A B S N LA, AMEH K. WFE THEZEE, 1HECR FIRST Al
NTEHEM ALK, AT NT frcteamadvocate@firstinspires.org.

SRR T ) FL At R A R Bt B AT T &k, WIBL “ma )3 & 7 2EZE00 5Kl i i CRESCENDO -
Season Materials web page H & A [ 9¢1E PDF SRS N

1.9 Team Updates HfA E 3T

P A SE 3 I 3 1 FIRST AL N SE 384k XA R B 5 383000 (Cn ol BIARSE) IBAT BE B 383
[ o RN SE T A A 1) 22 T

— DB E R R, MRS Sh (Kickoff) 2 5 48 — AN JE TG, 2145 1 JH(Week 1)
FEHFTHI R 45K,
— ME 1 AFGRREE )y BRI SRR, B E .
B BATE B RATAE “Mnf) 5% &~ FEZ) %k} Ui CRESCENDO - Season Materials web page , i@ & fE%E
[ A EBI 6] R4 5 p Al KA.
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— A LR A SRR Ll This is an example.
—  WEMIBR ISR REFT EMIBRZE . b D Fhis-is-an-example:

1.10 Question and Answer System [0 2 & %

7] % % 4; Question and Answer System (Q&A) & Xf 2024 “Wif#E 4”7 #ZL 3F/if 2024 CRESCENDO
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o DA DR R DARTIR I i @A &, tn] DARR B in) il i) mT DLELFE 7R, DAV ) B 3 2%

AN, PLT fREATZ RO R ATX A .

MZ R T 2024 %1 A 10 B4 12 & GEEZRIETED o RZERFEAEE N “miiEs”
FRZH) ¥R the CRESCENDO - Season Materials web page. [A)&45 AT ft 2 S 80 EXF M3
AFATBIT (BT 5 B SCAK @R 1.9 5" ST A ik (IR AR BE TR 18D
H& RS A E FEARBUCLLZEF M A SR, HER WS Z ERA—B 2 . BRI RS+
P B2 n] T8 e E P e, EXFT 28 9 ML 2 AT FIE T #E 4% Section 9 Inspection &
Eligibility LA 2 6.7 A5 A1 84 FIRST HAJm in] 1) E.5/) /5 7 Section 6.7 Head REFEREE and FTA
Interaction XN EETT, BIZFRAIFINLAS NS 2L G2 I R B BUs . an AR & B AU P E s
FEERE, iHdd LU 7 @ A FIRST: firstroboticscompetition@firstinspires.org.
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2 FIRST Season Overview FIRST =5 %

FIRST IN sm]w

PRESENTED BY QUGICONVV\

Lights, camera, STEAM! 4T 5%, ##4l, STEAM!

gy SR, TR 2R (STEAMD Bok T RAEE . KIRIATEh RGNS /7. BRATIR R BRATH 7]
e H AR, RNV, NBATHRER, FHT3hEA

T I8 N F) BB 1Y) 2023-2024 FIRST #%£Z=——"FIRST IN SHOW"# 7=, HRATE T L STEM £ 2 AR HIER, it
FERNE R E— AT R AT et R . Kok i aliE

<
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3 Game Sponsor Recognition &35 % B i (8¢

PRESEMTED BY W

The Gene Haas Foundation is proud to be the presenting
sponsor of the 2024 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 helping to set
the stage for the future of STEM.

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

The future is yours to create.

Good luck to all the teams this season!
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4 Game Overview EE iR

7P 22

e

rem
>

=EEM

HIGH NOTE
)

2
PS SOLIDWORKS

Modeling Solutions Partner

A S 4 Bk B S AR N (AR R BT P B AT 20 AT A 883 . AE8% & LA I O BT T RO IX
BIRFEAF 2 1 TR 56 TR R IBC B T SRAS A4 1 22 il

BT 15 70, HLEs NAET BB B R RETHR OB, PLas NEIHEIRIX, HidE7mH aead & 8 iz
NERH35, FHFERAENE 2 ET .

FERITHI 2 70 15 B, BAETEH A CRIPLE N HLEs NESFTRAANCERR B NRE T HERF, JFHEAY & &
S THE . A AREARLY FRTIRE 2 NER, A S AT UK 5 48 10 A B, IEAYF
377 4 BB AT LR ARY B E SRS SRR EZ MG

NEBF A DOk #5555 Pt ERRMAERY 58P RE SR . RSB RAE F 3 BU T 45 A
ARSI EH A — A5, AP TA MEE2RE 1 DG5S GXmfb g1 e+
IR 5 R 2 i T 85 [ 5 A Bt e b

BB R, HLa A e )5 s EIR G, JFRRiT5E G P IXALiEErr. MARLa N G — iRk
SRHIHLER D ATSRAG AN . W RA NSRS i [ 5 107 (022 50 WUk BB FPR R EEHE S LIOBLER N, Hlas
NIRRT E 21557 -

300 i 2 VK A RS L3 !

<
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5 ARENA EMN4H

FE17(ARENA) B S I 3 =] I “MafifR & " LI AT A SRR B 2L R It LEBEE R . HEBAIX
B MBI $5 58 BIHOR 51 X L R 3 gzt AL A3 AL 20 B il B i A i %

Figure 5- 1 CRESCENDO 337 (B h A HEBA DX 38, HA 53 X3 AT I < IX 4380

Vst
-
a8

EE

HIGH NOTE

p
2S SOLIDWORKS

Modeling Solutions Partner

FE R ML T, FELLSEAMR ] 2 kA% . (. SRETFIZ . Rt BB . FE37 00T REWE K 52 35
K EL RSN E izt . AT R — VI8 IR IR L SR PR R R — 3. B2, FRhAR K ERE RS
TEARF IR, Hba B — RN ZE R . BRAEAZNFELEE, ESH 2024 383540 R bR D E
2024 ARENA Layout and Marking Diagram. %I B RAH 2 Bt H A I Se 250 AN BUR AL N

AT REE RN TikseE R “mAlEE e NS AE — AR EW T, FHFRRRSREL RS . B
RS AZEREERAT, S RIERK4E. B E4K. CAD BRI A “uaf) iR 4 ” 7 B ¥ % kA
Fix I 4R38) K AT AE FIRST Pk (137 #h 7T H: the CRESCENDO Playing FIELD web page. .

5.1 FIELD tt&®izith

“mNERS " R E S AN 26 TER 11%I) (£ 802 JEK) x 54 JER 3uyi~) (4] 1654 JEK) A
B4, DABCHERE. HRX . ¥ 8 XA 5 X 480 DL PR I P ) 3R T il 5t
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FIELD at l
the AMP

SCORING TABLE

2
2S SOLIDWORKS

Modeling Solutions Partner

it 5 LA Bt

AT 1 AN 28,
FANERE 1 AN 775 2e,
FANERE 1 ANEUE,
A1 AN RS

R g EE, %54 Shaw Floors, Philadelphia Commercial, Neyland 11 20, "66561 Medallion".
Neyland Il M FEETCI5SE, Sl it [F) 2577 5 /& Shaw, Philadelphia Brand, Profusion 20, Style 54933, Hi#5il%
£ F 3M KJ Premium Matte Cloth (Gaffers) Tape GT2 &7 sl ML A1 3L ik i (gaffers tape) il 5& 7537 TH i
Wb PRI K. PR 1 R 8 Bin) (4 51 JBK) mE I R IRER (AR PC A , E Rl
BRI S . PR A 4181, ULRRYE N R I E A ENL S N o TIFT PR @S 5 3 R 2 Ji~f (4 97
JEOKD o FELRFRMAN], 12k AR .
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Figure 5- 3 i A1 (Gate) fii &

- C* ==

SCORING TABLE

2
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Modeling Solutions Partner

EEFE A B R RIS AR . Hor 1 PR THRRAS S BRPE 2024 4F FIRST B 77 i R 40RI#E 8 2024
Official FIRST FIELD Drawings & Models H'. 5 —# i AndyMark Bzit-flds 8. SEARWIISA ANFE, HERIER
AU, BEATZ M OCE RS MERERITII A P AL & AH F . AndyMark B 1 VE AN I AR A A 7E AndyMark [
ul b AndyMark website. AT A $ B R 0 &A% S I HL LT IRAS

5.2 Areas, Zones, & Markings X1%, XM#Rid

IR I X S (area) s X (zone) FIRiE (marking) 45 AT B M. BRAR S E BT, EMA A bRIC "
XA A 2 BesF5E (495 JEK) ) 3M™ Premium Matte Cloth (Gaffers) Tape (GT2)fig 5, =k ProGaff®
Premium Professional Grade Gaffer Tape 7, ERISALHIME A £ o
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7l CENTER LINE - =
' . =15

SPIKE MARK

EXER |

iz I % | : STAGE ROBOT
ALLIANCE : ZONE  STARTING

AREA N
I = S | STARTING
W
() L
3 i 55

SCORING TABLE

>
paN=) 2S SOLIDWORKS

Modeling Solutions Partner

o IEWIXIH (ALLIANCE AREA) : HBcEARE. ML %Z. P raia it ey 5 X EE r
26 LR 11 JE~F (£ 821 JHK) %8, 9 iR 10%~F (£ 300 JHK) IRAITCIR &2 [A]

o ¥ HX (AMPZONE) : K 10 3R 10 5a~F. 98 1 90 R 5%5e~) (29 330 JH KxZ) 45 JE2K) LR &2
B, By &FXHE. R BERER AT R A B T . T XS A

o 72k (CENTERLINE) : — &K KE — N A%
o HZkzk (COACH LINE) : 7EBCHE X Ik oy IR REEE (P35 XD AR i 414 42 Bk B X 3l 25 1) B 2k

o HLEALHIX (ROBOT STARTING ZONE) : —/M5E 6 H R 4 gi~f, K 23 HR 8 Ji~f () 193 JH KxZ)
721 JEK) WERRmasEl, MRS, §EX . TR EIRX AR AR B . PIas ARG X AR
JEas, AT DX VR X B o

o FYHIXIH, (SOURCE AREA) : % 5 Bt R%ui~f, K 15 10% Ji~) (£ 154 JEK x £ 484 JHK) TR
e, DA IR X I . MR S T SR I B A i i . YR X A FE I A

e FYAIX (SOURCE ZONE) : — IR &M PAT UL A 18], i PR DX ekl . 5o T 60 0k B 1t A0 B s Bk B 1)
P SRS o 2 Y DX AT 3 T X RS IR 1 TER 6%E~) (£ 48 JEK) , AL3E P s e B F o I iy

o HEEENAME (SPIKEMARK) 11 NFRid R 1 MRid, FTAELLSERTHIE S/ E . BN g5
SRRTTEIE 3 MR B e hn, Wiy 5 MRic B EhridE . (ALK Figure 6- 2).
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o JZEHIX (STAGEZONE) : —MNEMRmRI NI AE, HEeEEG, LU EBE NEe Rt vl for s
T PR IR B PR e e

Figure 5- 5 Blue STAGE ZONE ¥ 75 5 & IX

o JEIHZ (STARTING LINE) : — 255 IHc B DCIRIAR 41 R X B F 2. 1A 4P AT TR B 0 1 05
TiEEE R IE I % 2 ER (461 KD .

o IL%IX (WING) : lkERsE . Xt MR IX it 4% Bl b T8 B2 10 v J 0k B R B € i Ay X
st L B PR JE PR g PR 23 ] o

5.3 AMP § & 3%
Figure 5- 6 AMP 4% 4%
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P&t (FPR AMP) @18 N T kB X ik b S A 450 . BAERAE 1 M ads. By Sd8da—1
TR 3%IEST (L1710 KD « w1 R 6 JEF (4146 JHK) |« %82 R (L1671 JHK) A4S, H4SRHREE
BHEE 2 JOR 2 B (2966 EOK) o AN AR I RO RS 4 SR 1%08F (29126 JEK)
T B 2RNEA NI RAT: BB By S 3T AR A S E ST . ¥ Edfa T Hn R
AT & ZEBCK(AMPLIFICATION) B A B e 4 (1 & 8 . S E e g e T 1B R TE G AE 56 4 7 T U (i JE .
AMP F87- 4T AT AANE R
—  JREERTRER: BREAE 1T AEERK (EAEEES) MERF
—  WATREIR R BRERA 2 NS EBCRIEST G 1 ANTH T A4
—  TESHERIT B 2 Bh2Z PR N 7 48 O30 E & (WL Section 6.5.3 AMPLIFICATION).
GRS RN KT AT RIS LT
—  NEREIE N THz: BUEAL T B 3B BT3B B i 45 7, HIRBLE RN GAE 6 448 H &= 155
- W
o WERAETFZNEIIET 45 BN, ANRIEMH TH T EESHM SR
o WMRCAET T FEEAIAT 45 F, XUTBRRHCAMH TH T AERS S
- K. BERSNEONCE, AEESERAIERRK

FEFRZTHEAT AMP 5515k B2 45 2 8] 7K1 2228 1 — >t (Uline H6277BL).

5.4 SOURCE &R
Figure 5- 7 SOURCE =

Modeling Solutions Partner

FEE RGN, AR ER EFANEANS I . FURDCORES, RIS IR At — i, AR XS
HIRX BRI FAEIRAA — A5 6 JR 3ude~t (29191 KD | & 6 Fif (L4915 KD FgFH, &ffmnd
S AN JF R B s 3 e R%de~ (29 93 JEK) o —> 50 FEMIRMEE, FRIEE(CHUTE),
3 i Y DX e T e T B AR A R X, AR YR DX R B B R 4 SR 4% (9134 8
K .
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5.5 STAGE &4
Figure 5- 8 STAGE # 4

2
2S SOLIDWORKS
Modeling Solutions Partner

BRGSO MR B 10 SR 98 (L9307 JEOKD o BEANERG M. HTZRBL.
MrZRIERRAL . FRAEZEAT PC AR K. 5 & MHh Jefz O BT L, ARHISRI PR R 2 SR Ande] (A 72 &
K)o A, FELEAFIE S 5 A% T HA XA . 18]/ (R 7 R AT SRR 5 O SRR R IR E AR, S A R
N 2GR 3%I] (A 71 HXK) .

W& Figure 5-9 flizr, 3 48850 IR N"5E & /2" (STAGE Left). "# & 4i"(STAGE Right)fil"rh 5§ 4" (Center
STAGE), M%7 A8k G AR [ s [a] . BEokIE I —AMN3E . MR AIHER FJ7 4 SR (49122 i
K A HIBHRER R A A b BEA T BRSPS 2 SR 4t (472 oK), HEAHEEES
KO 1 PR 4%9e~) (29 42 JHOK) o #2575 N %-in. Grade 43 zinc plated chain.
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Center STAGE
Center STAGE

STAGE Right ’ STAGE Left

SCORING TABLE

|
|
|
1
b
1
|

r
2S SOLIDWORKS

Modeling Solutions Partner

PEE MO E K2 — A i SRR IER Be A (R BER 25 1) 6 A . =T IRREE A — NP L, histkasd, Em
A MEBFHX (TRAP). BT LR EE B L 4 R 8% I~ (41144 JHK) o FEBFIX & i Figure 5- 10 A58
H IR 4 AN DT TS BORIAE 5512 25 AV 1S A 2RHAR B 61 R ) 25 18]

Figure 5- 10 TRAP highlighted in green [ BFHIX Fl 4 o i 52 B R

A \ N

2
2S SOLIDWORKS

Modeling Solutions Partner
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5 50X (MICROPHONE) £ —AME IS0 HE, A0 A MR o7 R, 20 e 38 A e O A5 T . A4
S SRR T R (4930 JEK) i 1T EEE 40 (AME 1.66 B (#14 X ) KK, MK
R TS HUEE 7 JER A%Tit (%1224 JEK)

Figure 5- 11 MICROPHONE highlighted in green 2 vi. JAFH 4% (5 5 =5 R

2 \
S SOLIDWORKSJ

Modeling Solutions Partner
TEHE 5 (PODIUM) 2 — B i A BT J 1 A R B 6 11 1 85 P2 58 LI AR (HDPE), 228 72 T[] X B S R 8 6 SCAE |0 g4
RS & 1 JER 5%, 98 10 95~ (£ 45 JHK x 29 25 HoK) |, 2R EMT 2RI ) IE 77 .

Figure 5- 12 PODIUM 1544 &

2
=l S SOLIDWORKS

<]
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5.6 ALLIANCE WALLS Ex 5%
Figure 5- 13 Red ALLIANCE WALL highlighted in green T B8 5% DA € i B oK

ERFuh3

STATION 3 = BEug2
ey Ay DRIVER E{IEEET

STATION 2

DRIVER
STATION 1

I W35 (ALLIANCE WALL) R L#S N -5 B DX 35k A () B A LR R 73 B O o B0 EH 3 MERAE S A AR & 47 75 4
(SUBWOOFER, LA fiii FRAK ¥ 4 i 1 °) 2 P2 [ 2L %
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5.6.1 SPEAKER #7= 3%

Figure 5- 14 SPEAKER %75 2%

2
PS SOLIDWORKS

Modeling Solutions Partner

o s o — MG E M AN A (o2 T 1B B B0 AR DT e S8 — AT, Hlas AAnE i ot 0S4
0o XA di7 75 &% 10 A AR B AR AT R . 47775 980T 1 I (R IA 0 BE B3 ER 6 9L 6 5] (£ 198 &
K PR AL G 6 SER 10%3e) (£ 21 HKD o JFHFE 3 Je R 5%Ie) (21105 JEK) , JFIA
Dy SEAR 1 R 16 Jan) (46 HOKD o JT P SRR 14 BERT A ER A . 475 45 9RO TIE R B — AN 1M
M, FAF AR T Ko
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2
DS SOLIDWORKS)

Modeling Solutions Partner

REME—A 6 THoctt, A TR A T TR O E, R RS e 3 R 1 9 (294 i
KD, FEETM G 8% (£ 21 oK) o (RE MM BN 3 S R0edi) (492 oK) o FEEH VRO
&% ) (HDPE), (M EHUR D i A7 P e JEK BE PO €00 1) 3 EE O L0, P B R T AR £ 0 ik ik J2 Rk PR i

(vinyl-coated polycarbonate).

eI B s a2 AT 5 EROCIRES(AMPLIFIED) . 42, NHR/RE B BOCEFI R Z /DI E . 3775 4% T
KT 2% 5 PR BRI B AR VLG, AR 47 8 g b T3 OIS, AT Rl aile. BE BT RO, (RS M
T R B B BB R s HT i, B S BORHIEEAT, RTS8 AHIR

5.6.2 DRIVER STATIONS #1Eu}

Figure 5- 16 DRIVER STATION 541 il (E5 5 [X 4=t A7 A0 47  RE £

1ft.%in.
(~31cm)

6 ft.6in

4 \r {"‘1‘38cm’}

3ft. %in.

X 2
1\]\ DS SOLIDWORKS
Modeling Solutions Partner

BlEuti R RN 3 AN A, RIS E RIS . B RIER AR > 3 JER 3/4 5+
(%193 JHK) = ZE AR BRI — AN 3 B 6 et (£ 107 JHoKD w1035 I SRR S — AT S . A
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BEAEEEAA — AR 28T, BT S0 33/E 45 (OPERATOR CONSOLE) . 22798 5 iR 9 Ba~) (4175 JHK)
HVIR /4 FiF (L4931 1K) o SCHEBEPRE —&K 4 JER 6 T (4137 JEK) o %8 2 Ji5) (45 JEK,
PRRRAED FOBERREAT CBR"TH /B L), w5 SR s [ e 0 ST

HEEH, ATRES AT S AME IR IE AR MR . e R B, SRV
foy FR N Ak B R A E b 87 R/ B B33t AR, AR AR P AR Ay I EL A B A R =
BUCIEE B N R DM 23808 . & BANAE L BETT RIS FTABRR, DAAA
TREES LLBRAT e 8 i 0t

I TE ARV 2 X ISR ANy FE A A . WA e, TEEBCR GHU I H St SRk
£ (PDP) : Program Delivery Partner.

FEAFAE A& DU T AR SR LA A

1R LA L 324 B AR 20 1 AR S 11, 240t 5138 FE R 58 (FMS) R

1/~ 120 fRZZ 7 NEMA 5-15R FLJEHG e CRURRAESE e - AL FRMERIER L7 L, lmporm 2 %
Rk Ry . TR T OB E & um i e o b 4 0 A 1) O i 4 0k ) AN 1 38 37 W B (ARENA FAULT),

Rt H A ST I P R E A I FE i B . X TR ff ] NEMA 5-15 B EE1 [X 3k, ZREFLA L]
RE 2 T REIE M Ik B ey, (BN SE I A

1R 2fF1E (E-Stop) #%Hl: A THRAFu T2 M, HHERXSE M EIELEEA.
T AEBIPrBE IR (AStop) #24Hl: LR (FZE T RA M, T2 B BB BOY R HLas A SEa i HL
(DISABLE).

1 ANBASAT (team sign): A7 T REANEEAESE TR . TH] 170 37 M 14— 10 FH BT J K B O B €2 B 7 B 5 T T BB
B X — T 4 B BoR LR E R
o HLEERD: NS HIHLEE NIELIRSS
o HtFErh:
» K FREFAGHES 73 (Ranking Point, 455 RP)IIEE (EIKRFEIARAIEHD
»  EHEBUKMIF R, A
= A LR BU TR
1 NS 2 (timer) (23570 80w 2) « Mg —m (CLE®) B ELIEH BRI B 7 R 420 18]
T TH] ) B B X A — M) CRAZL ) o EU SRR BE B 7 98 4 6 (8] R EL 284547
1™ LED #E4RAT: Fempr@Bc i gt . MLy R, E-Stop Ml A-Stop JIRAS, AL FREANEAE 6 1 TG
e,

HEARRIT G4 2 AN TR BT 8 Bk B A e AL 2% AIRZS LED 4T, AL T 58 = AR A HE 7~ A-stop/E-stop
IRZSHI LED 4T L. LED RZSHNF:

o ML AIRE LED 4T
= E: Rl ANCERIFES). REERFELSESR A S B
= NER: FEEEFERT R ORI H R GL(FMS) OO LR TRLE, (HAL3 A M AER:, EHgEd
2 vp U 26 75 A B2 (AL 8% A\ Bl A T 28R 45 (BYPASSED) . mi sk 253%4%, mli#if% F E-stop

B
= K EHEERTRSHLES N CIER, BiEhL; HBRATHUE, BIRLas NERRIRZ W,
AR L E R K

o A-Stop/E-stop RZ#E7~ LED
= W NIRRT E-stop %4 Bt & % i E-stop #5411, Biid o B
it FMS 84 5t 745 1h 354 S B2 N ERL
= NER: A AL R T A-Stop #:41, HLEE AAERIS I B S BUE FASZHUIRES .
= JAK: HLES NEHE O HUENL
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- FMS BEPFMZRES: K0T BfEl 2 27 i, FEaitoaa —l.

5.7 GAME PIECES L &£iE A
Figure 5- 17 NOTE 7%

2
DS SOLIDWORKS

HFRF(NOTE) & — MBIk IR, WAE 10 i) (425 HK) , AME 1 R 2 B) (436 JEK) , JERE2 3
SP(Z5 KD o 1N EATE 8.340.2 #3F] (£ 235.3+6 ) . A M AndyMark 43K RF. am-4999.
B AF(HIGH NOTE) K/ FERAIBERI RIS R AR R, (B 3 4525 FE 11 1A AT 8 i iy 4 43 8 [ A b

Figure 5- 18 HIGH NOTE & &% 4%

p
DS SOLIDWORKS
Mo

deling Solutions Partner

5.8 AprilTags #L347H

AprilTags #ric & 8%3~) ()20 KD WIIE S K Hbr. M TRZMW . HFHEXEES . AMP 5% ERIFERFX
+J7. I EA 16 NEAMFRIR R, & WK Figure 5-19.
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Figure 5- 19 AprilTag locations

SCORING TABLE

2
2S SOLIDWORKS

Modeling Solutions Partner

T ARICHER B 36h11 FRZE ARSI, 45N 1-16. AprilTags 1-10 JE 223848 10%8~) (249 27 JEK) [ETTRIE
TRERTEM ;s AprilTags 11-16 3R E . TBMRMCHEE — DN CFIRAAREE . Witk AprilTags 7 HE SR ] HY
LRI, R AR SR i AT 1B R

Figure 5- 20 AprilTag R~} (LB ZEEEER L, A5 T BN iEER )

10 % in.
(~27 cm)

8¥%in.
(~21 cm)

6%in.
(~17 cm)

2in.
(™5 cm)
13/16in. Qutline added in image for
(~3 ecm) 5 &
visual clarity — edge of core

2
AprilTag geometry pS SOL’D WORKS

Modeling Solutions Partner
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7 %in,
’ (~19 cm)
9in
(~23 cm)

8%in. 6 %in.
(~21cm) (*17 cm)
7/16 in. 1%in,
(~1 cm) Outline added in image for (~3cm)

visual clarity — edge of core

AprilTag geometry

2
2S SOLIDWORKS

Modeling Solutions Partner
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HFIRA AprilTags (&5 1. 2. 9 F110) Z22E7E 35 IR X IS o BRI A R0 RE S B8 4 JE i) (4
122 JEK) , PSRBT ORIFER N 1 JER 7%95) (450 JHXK) .

Figure 5-21 &5 _I-¥7 AprilTags

1ft.7 % in.
(~50 cm)

|.'l I
4 ft. % in.
[~122 cm)

=

2
2S SOLIDWORKS

Modeling Solutions Partner

(LR 5-22) #8810 AprilTags (45 3. 4. 7 F1 8) ZedS7EBtiats . R Mhe% HIAR Y JICH0HE B Hh Bk 4 3%
R3%Ye) (A132 JHK) o 1M (J's 4 M 7) TEEPZRARMEEHE LT % 2 Mr%k (%5 3 M
8) A GRS 2, HMPCL SR 75 s i LR O SRR EE B0 1 JER S 9] (29 43 JBKD .
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4 ft. 3-7/8 in.
(~132 cm)

2
2S SOLIDWORKS

Modeling Solutions Partner

(W T KB 5-23) ¢ &4 AprilTags Tt (45 5 F1 60 AL THiEE BJ5 4 e Roeven) (29122 JEKD 4, EHE
H T AMP H51f

Figure 5- 23 47 & #% AMP AprilTag

2
PS SOLIDWORKS

Modeling Solutions Partner
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TEE I AprilTag 73350 (45 11-16) AL THEE 757 3 R 11sde) (29121 HK) &b, EEEPTHREZL
3 AT RN b o IXEARZEN T 1/4 Fi~F (£ 6 22K JE M RBRFREEAR J5 T .

Figure 5- 24 $% 4 AprilTags

2
2S SOLIDWORKS

Modeling Solutions Partner

BHFIRCEM I ELE R, 520 2024 ARENA Layout and Marking Diagram. #ric 3T EIfRAT] 7E 2024 L 5%
HL M T A 5. 2024 Playing FIELD webpage.

5.9 The FIELD Management System 7% R4t

WiiiEHl RS (FMS, fifkspis) &5 5T ] FIRST it N34 frf ik . FMS B RATrA
W s, WRRTHENL. BARMESE . TEIEN S BIEREE . HERRAT . A-Stops #4HIA1 E-Stops %415 .
SRS LR LUK R AR 8 B AT it R B R A Iy, A 9B AE & 3m ) F SEAL L 1) Driver Station £ FRt
5 FMS ilif5. —HiER B, ATHIRITSem H )& Table 8- 5.

Note that ROBOT code cannot be deployed while connected to the FMS. Additional information about the FMS
may be found in the 1§VER, EHF| FMS FHGIEBENSNLBENEAN L. ARXFMS EZER, HS
%] FMS [ )% 15 EMS Whitepaper .

FMS JEid 3% Table 5-1 ¥R 1 FHIRAOR IR H S 5E L RIEAL T LLBER B THER, HHHRrR
XS IE N —FALI, AR IEREIRIL. QURF IR S 84— WUzt H iy 25 9k

Table 5- 1 Audio cues &5 iR~

T B

B SR/ 0:15 (HzhPr ) | " e "
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i HHERE R
BB BREE R | 0:00 (HzhEE5) | “igny
FHNAIH | 215 "3 e
32T 0:00 i g 75
262 31 n/a o S 4

5.10 FIELD STAFF it 5 EH

i EREE FITIRILIR SR A it T, JRRBEERE . SRV R LRSI IREE i) 22 iRk ph . I
HRE Hk AL X EEF L, E LS 2R IIAAE, NS . a3 MM SR
BN, SN AEIX LA, T el SR HAE N B, A TR AR A = L (LIRS
fil & X " X"(valuable)) .

o F#H (Head REFEREE) - #5iIl. fa AR E# A, fM15 FIRST BoREI | (FTA)&AE, WMEFTA 5
R . 15224, BEEMELA/FIRST TEAN R ). ERAM Tt 62 08, G5
B EAR. FFARTIAG . HIT . AR A A AR e . AREZENE, ESEEH
BR 57154 8] Head REFEREE role description.

e FIRST HiARH A (FIRST Technical Advisor (FTA)) - {3 IR, 4k T, 74 FIRST (%
Ko FTATEIGZIH S FIRST A L. #8F TAEN AMEAFHEEEETEF L ARSI EAIE. FTA 2
FIRST MBS 3R 2 MBS N, ot b B iz, HLas AR ELSRA ST $5%, T 28I
AR E N, HRFEHFALA RGN . FREMPEMEE, 1550 FTA BLSTUiH FTA role
description.

o IR (FIELD Supervisor) - 48 S37Hh FRWEs), DABAIRECIERIA ROIAT. SRFRTTEM LR
AT . St & ST R TS el e, HOFthEE /N, RIS ER IR EE, T
—IH LB RS . ARELZVER, BESW " EFE ST A", FIELD Supervisor role description.

<
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6 Game Details lL &AW

Figure 6- 1 CRESCENDO “Wifj 3¢ "

2
2S SOLIDWORKS

Modeling Solutions Partner

E “mEe” 5824, 2 N (ALLIANCE) (BB 2% 4 52 FRC PMHARKI S 1ERA) #HATELSE, b3
F1 % B RN S 401 T BT

6.1 MATCH Overview L ZEME

FbZede e B BN 7 21 10 40%h, SIGLEIERTRIHESS . 2 4 30 FPAYEL R DL A EL 38 S5 ) A

FELEFE S, HLES N ERTE A A a8y S8t g0 . ASEDig ml LU IR A 10 3 AT RGN 5 7 (247 75 2 TP 045
gy, BRERHMFFSE 10 &, B0 AN FIT A E 4

Pl AME LB RIS A OB G X, MRS FEe, RY/SIEMPIX iS55

IR RIS (A 1 A 0L RN OB A [ 8 L3 6D DL AKRIEFIEEBATHEN A L
CRVF B 5 e 22 7 X B A4 DA I B G WL SR A IF5 43, W) SRAA41 D 4 5

6.2 DRIVE TEAM 4

Py a2 ok B Rl —32 FIRST MLes N = 2R E 5 NAMRBIFIBN, NEEE R PLEI A 57, i E
H 4 F8E S0y, BT IX S G BNLEE NS “myiEe” LIk, 5 LEEHRATESE 4 LA
WA A4 (STUDENT) I & 473
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Mo PR 2 I SCRI Bz AR SR = 2 BRAEH B B v R s L, B 4y
ZHBIA T F B T ZAER N R, R H AN AN LE S8 LRI 6
T (XERE—ANANATRERE T — XL LRI - HERRA TSRS
#"(adopt) HAB S FEAA I R, ARG N B 5t N SR R BA LA/ sl
I BRI R R AL 28 (il dn, BB BA K (ALLIANCE CAPTAIN)A A ABATTBA ) — 42 384
F AL L kA (first pick) ERMEF HEEE, X5 BMEF & i &R 51 "%
BAETF, AH O IR SR B IR M H D

TE ARG EEA WA RRA . H—, BBRESIRAMIEHE SIS E KRB E FE
A (i, ESRZSFRBRAZIE A, HEBNE BLAAJUAE SO VIR AL BE NSRS
BEIZAMD o« HIK, NRRIGIURBEE R, ESIRNENL2 IR IR IR
(B, EEEER, AHGBRARIET, MRS EE SRR, i
BAETFAE IR B, ERIE LA .

Table 6- 1 DRIVE TEAM roles

FNREHR e
q Y Yy

COACH o S B : Eﬁ BAATLRR B2, 20 3 2 25 “COACH" 1
eSS =
TECHNICIAN HLoS N R . BB A 1 FEATRAELRR 52, AR AR 7
HARR Yy i BRI “TECHNICIAN” %z
A PLES A BB A% sl ‘

3 2 4y (STUDENT), 2 ZiU i s 44 4

“DRIVE TEAM"# &

HUMAN PLAYER e —

A
PRI EGUZ AT 9 A 1 HMAR SR L smE &Kk A

BOR FONMIIRBEBOR BHE, I THLES AN LUFERT I E . DA NIEL . A2 1 B HR R LA A LR A B3RS 1Y
BYARE . BOR RAE L BRAT A — LT RARE AR T

— B ALELBE RSN E. HEEL, 7RIS X

—  Tf# roboRIO FIf7 B K& HARRAT IS

—  BRELRI P R R

—  {E¥R{EZ - E S 3 Driver Station 11 Dashboard {4

— R R AA R RGN PR MRS

— i

- BEMRGERA

BARHIAR AT RE R BRI M F B AR R A, (HIRATE b 0 T R AR T AL

#ANREAT)RE, H10 3 BIETT SR AL EANRIE . AR A Lm0 B R A el
PR TR, LI HABENL AR

AR — AR B> /0 2 4 NSRBI AL — SCOME AT AR 1237 B3R T 1 442224 B i O ROR AR
BNEIR . FEXFELL T
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- BRI,
- I AN B AE Tz a4l ot JF A
- fEiZpEET, ZHREA R A AN EENEAR R

6.3 Setup ZHhiEE

TERHH LTI, B FH 4% IR 6.3.4 71Ul B2k b 281 B (GAME PIECES), . 6.3.4 [b3%iE HA%%.
By RS 6.3.3 WU BRI AN (I 6.3.3 HLAF AR , 1%MREE 6.3.2 T /EL& sy (M. 6.3.2 #:1E
SR o ARG, BRI 6.3.1 AR AR, WL 6.3.1 FEiEALL E

6.3.1 DRIVE TEAMS #Hi=HNE

PRi A LU R AT AR AT A () B 70 E U X IEE S, JERM A A S . HIsdLEGRI&HIT,
H5 B AT AT AT JEC U 25 1 ) e 2L 06 T R o) G301 .
A. REBABIRSIN T — L A R R Hig,
RENLE B IR . AT A A L A fe 23,
BRI N B AL TR 4 5
1B B X3k P e 2H R R AL TS 0B 2R 5 T S
S NAR IR S77b: P URINE -3 = i=prei K@
Prd 2 BORAE RS E 7 i R R R R H S i 1 (BRI Coach" &, #AEFFIANRILK
fil#"Drive Team"# &, AR A Technician"#&Z) , L)
G. WHREFERINTE, BRI P B 4 Hh e on AR L K S AR R G el &) .

mmo oW

6.3.2 OPERATOR CONSOLES #{E&imiZi

AT bR G e, SR NS R BTRCHR AE Ad . BRAF i A AT & T AR, 5 m R 2 8.9 75
(IR, DL 8.9 $R AT 2% o 454 28 3 R 37 Sk AR N DA 5 4T 575 1R J T AR BA PR B3R VR ol ) i B8 L . 7 LU SR BETT AR AT
WAL (R NSRBI SR/ B AR T4 LU 3% P SR RFAT (AR F i i a6 05 B R 25 S W T 4 . PG Bt ST #R AR 2%
i B B R A A SO G301 fY XU o

Wt FIRST Blas NFEFEIM 5, HE4 B B AR A i AT B AL 2 i e, RK
ANFERHFCHAX 73 WL 1 5 7T LABANFT DAZE AL N o

6.3.3 ROBOTS #128 AIEH
BRI IO e LA N, L G303, Wil el iE AEHL 4% A 15 B B R i s 4 vl e & e e G301,

AR A TBOF %of Fe o — 7 By Bk B A R, B B AE 127 LU SR E 2 B BOB R £ 8H), B HAR R 20 B 42
BLas Ao FEGIREIET, HPRRHLE AL LT PR E

AWEC S (SN L TREIN
WITERAE G 1 HIPLEE A
ZLI7 AL 2 BIFLES A
W7 BRAREEE 2 BIFLAS A
AR (SCHOL TN
6. Wi7HR{ENS 3 HIHLEEA
FE7y X N ER IR B b, SRATHAI AR, (EAR W OBk B FRE S S5 438G TR A 7 BA P HER B B (Eig
gt HfERm . R0 X2 T IR, I BRI HIRE T (LSERY BRI AIRE ) tRoE S BT ER R, 58
EH "Nk R 2 SRR R 21 R B A B R

arLN =
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6.3.4 GAMEPIECES Lt REEEM
R LT UGTET, st E I S L 3R IE .
Figure 6- 2 SPIKE MARK locations and GAME PIECE staging positions $% & bric o B Fl Lt FE38 ELIZ e &

9ft.6in. I
HIGH NOTES X 3 (~290 cm)
5ft. 6in. —
(~168 cm) 4 ft. 9 in.
(~145 cm)
| , ; Ol
& R\ :
gt N
St }‘—-:
‘\‘é\ ‘.fs'/" .
! ) 4 ft. 9in.
o
"y Y (~145 cm)

5ft. 6in.
(~168 cm)

NOTES X 45-48

SCORING TABLE

2
2S SOLIDWORKS

Modeling Solutions Partner

3 NEE A AERED AMP (TR
107 MEFHER AR RREN BT (S8 Figure 6-2)
A. 90 & BHEFIRIX I CREADEIHIXIE 45 1)
B. 6 NEMMAELHX I SIMC L (REDMLRX 3 MER
C. 5 PEMMATIHLIIEGIRC L,
D. 6 MEfTAl Ly AR HEAENL G N L, PG AT 1A, b S RFaesbl g A se 4
SCHE o RTTERAENLER N 105 04 AN B 5 0 X P 35 5 U —

6.4 MATCH Phases Lt 2L

FEH LRI — I BONET 15 72, FONE BB BL(AUTO) . 75 F SR BT, HLas ANTESEA AT (Al i sl sidm A
MBI T T. Ml NSl BITHLES NG XOIFRICE 2515, ARIEEHE 6.5 TPk, B3 BAF2h
WrBC A 3 e e, MF SRy, W 6.5 ARy

BRI HCIRASE B BOWRIAR I 2 ) 15 80 (2:15) , FRNFBIBr E(TELEOP). fEF3hMr BYIa], #1FFim R ik
PLas ARG S FTIFE 2, DB LIRS
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6.5 Scoring H3Eit4>

FELLBRI R, I B AT PR S8 A A s AR T 3RS 2, BB REITHLE IR IX . R 75 SR & 3 s 151570
FEEG., B EETREERS LMNSEA. 5XNFEIERS, U L IEE0E ¥ 5y

Wm0y . BER RSB % s GREH SN RP, HTHEMITEEAAFEFIHER) K15

BrLAURIE DAL, FTE 15 0 3070 2 LS A ) 3E AT 1 F 20 A0 B BT
A, EHIMEGE R )G, FHiti R 0:00 J5, #E s St o2 g 3 74,
B. EFIMERLE R G, Fgithl2sEx 0:00 5, A S it am 2 Frs: 3 #he.
C. WELEWE, LAV NEITILATEIN, BE UG e F-shf Bt 45 R 2w 0:00 J5 5 7

g (ERIEH e RAEE R , FFIETHEIEG1ES .

6.5.1 NOTE Scoring Criteria Z 55954

MR g A T A I U T O AR R FESIE, S AR S AR

MEFF L AMP [H 37T O HE AR R FESIR, AMP A1 (135 55 R8T 77

WRE R T HENFGREX CEIiEIT AprilTag ErpgdIED , MIAEREBEX A 1547

6.5.2 ROBOT Scoring Criteria /38 AS 1R

TR R (LEAVE)T3 73, HLas NRIERISAL I AUHE B Sh BRI I 21 578 42 B 0T HALE: NG X

FARIF T (PARK) 7>, L& N ORESAT 06 Z07E LU SR A5 SR B 0 B 5e i T 2R 5 X CBE R AU, i 227 6.5
T C Wi bndE, W 6.5 tLIEHr C D , HARTE &G KR,

ZR1GE 5 (ONSTAGE) 7>, Hlas N R BEMTLLT i 51l 42 i

A, SEIHERSAT TSSO A (] 6-3 a4y, WK Figure 6-3)

B. th3EEA,

C. HMEEAXMEESZONEERT (R el NMEHMEE%, K 6-3 Fstisy, WHE
Figure 6-3) ,

D. & OmAMENER (B 6-3 hiitiy, WK Figure6-3) , fl

E. BRFEGER (K 6-3 HEtailis, W Figure 6-3) ,

F. A—"MEEEFEEG TIPS,

G. A MR G424 #2625 (ENSEMBLE)HEZ 7 LS AN, Al

H. —/AXFrPLEsA
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2
DS SOLIDWORKS

Modeling Solutions Partner

WARATEE 1 LS B ARBE S I R BRI B B &, WHZIK B RS A (HARMONY) 7> A7), (K4
* Table 6-2, & —MHLEsAFE K.

A AR G450 BN IR AT BRATERI BT CRAL 88 AN BAR . TS M s
B betk.

6.5.3 AMPLIFICATION & &K

MR Table 6-2, FHEBOAIGI 7 HFFEZH PRI IME. N TREICR, BRELAE A 2 A FrHE
AMP. iR IX —HritENa, ANRBUEATLA%E T AMP 241, R A7 75 83035 S50k 10 Meh. T ff g & 4T

P BIAE RS BE 5 2 (A AL (8], 4% AMP #2515 10 B W EAS & SE M AR T8 RF,  FAERRFRIBOR

TGS RS A 3 APSERC T 73 A] o BB A A0HE ¥ B TROK &8 R i il e AMP FRISEE 2 N4, A B PR H 4%
Fidte BIRETEBONIFIEN AMP )3 AL T —RE BB AVER], (HA] DISRAT L2615 70

6.5.4 SPOTLIGHTING Z¢4T

FrE B E IS e e L E S ERERANA ANTT AT . —HAEZT X ESRE S ER, SRS SRR
Boxd (RIZ KR T B S HLas NIEIRTESR Table 6-2 SR8 £ 7340

6.5.5 Coopertition Bonus & 1F 3% 527

U AU YR SR AE B ShB B AT 45 F0 CHIRI AR ELER 18] KT 1:30) AT AMP Fr3RAS ) 1 DM ERFEEAT & 1F
e (N EEsE D , WA BMIECR SRS S AE S22l I FLIK et b i) T 5 5 7545 1K Table
6-2 FITi AR
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MTEARSE 4 B R A A BA% T H E 0K
A REVETEFN AR TR R E 215 8, 162 W3 10.5.3 %5 10.5.3 BERIEHE(V .
FEMIRZE T, RS GHHLE FITE R

6.5.6 Point Values /&
A “WMIEE S 7 130T WA E RI40 7 DLk Table 6- 2.

Table 6- 2 CRESCENDO point values

H & LEAVE 2
ISR iR 2 1
ERENOTE | #mai B CRIBOD 5 2
F RS (280K AMPLIFIED) 5
1= 84 PARK 1
. %4 ONSTAGE CRITEIEHT) 3
STiGE B (T T EHIT SPOTLIT) 4
F7E HARMONY 2
BEBFIX I E7F CREANBEBFX R 2 115 5

& 1EF 4% COOPERTITION BONUS 1

WG | PERAGE R TR RRED 184 (R A ETE SRR N
MELODY | 15/ *

EERD e 10 HHES 2 MEAIILEAS !
FRTIE | LU AR A RECTE
RHEWIN | DL 58 P FEIRAG 93 52 i EL 38 2

X T TT SR FEAN/ B FIRST S R3E, A OB 2 i A5 22 22 i (A EE R AT RE 2 3 v o

6.6 Violations JE#1 % 5
BRAE S A B, 7 T AATds SO U AT s 52 213K 6-3 H AT Bl it —Fh ek 2 # A 5, W3R Table 6- 3.

Table 6- 3 Rule violations H)5ii Fh2k

H| T Fh 2 %—izls
JB# FOUL AL R T 2 4

AR I A5

TECH EOUL NMEARILI LA ST F 0 5 4

H “EFEAIRS T S A LA N BB R AT N R RS . SR
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RS
YELLOW CARD | [Fl—#Esih fRoipl s i o, Ml o> B RAG — IR 2L

AN DRI A SRR S0 45 (4T Ay s B2 it & HE 5, 5
RED CARD FBATAE L 2EH 4 U B 5t (DISQUALIFIED) .

(2N HLB A K iy 212 1L A i HE IR A, A WL 48 AE L 2630 A i Py
DISABLED PRES S (B8

B ERGR/ M | BRI AR I I L B 35 0 43400 0 HEG A IOIRGS, B
DISQUALIFIED | S H. I B 7EvRIRFE A BRI L 23RS 0 1/ IR A .

6.6.1 YELLOW and RED CARDS 4T 255

BRASCRS B B 87 H )3 SRR AR AT D98k, FIRST Hlas A58 388 (AT 3 R AN ZL R AR BEANST & FIRST fiidim . e
FFISAL IR MBS NAT N

FHHATLE TR ET, B FIRST HLEs N S8 8 MG B 51T s T4
SRR BT R A B/ BRZLEOR R,  [RIIN LSRR R RARUR AT 9

FRE BRI, XS R IR R B S o b n AR BE 5 R AR AR A A AN R, B
TERIA LR IRIGEE IR, ISP AL DAL . LUBRES NG, F A R I 25 3 RRN 21 R 3RO 20 B k. 3R
13 PR BT R DMTLAE LS I EE B8 o 4k S A s b, (H DL S BLBR b
— HIERANR RIS AL, fERE S T A tE 28 (UARAETESE) FRaam, HEAS# 2 s a8 st s e A #E
by DAREEAZBN . B PI A ATR A TR R

Figure 6- 4 Example audience screen graphic showing YELLOW CARD indicators S Ax 5t %% i 7 AL 7 A 5 it

FIT S F A AE 25 5] 3% WA SRR X VIR FE 45 R G E FMS R R DSk AR ) SR A5 R 15 I, IR N
FREFLLRNBE G M ERbR BRI B X T ARG B I0AT N, R AT B 1 S e B B S o) SRR L B A% 3%
6.6.2 YELLOW and RED CARD application T &N AiHE

AL HoR T RU R A
Table 6- 4 YELLOW and RED CARD application #1355 i

L1 PRI R AL AN YE) L)
SR FITIATT BT 55— 1725 2] 3%
SR AR BAMILIEEST R (EREIT5E) HIELSE

Section 6 Game Details Vo 48 of 144



su FIRST® IN SHOWSM
w s’ORBngICS GRESGEN Do presented by Qualcomm

COMPETITION | — s firstinspires.org/robotics/frc

AN il AN VRN =L
GARERBIBRFITIZHE | MK 37 BTk 38

BAMEIEAEST ) (BAIFT 560 AILEEE. QIR BT IEEST /Y
CERRIFT58) I LE3EE LIACHT 543 (SURROGATE) £

Bt R 9, AL AR IR e gE LA o —
R

Pk BRI | T REE ik

Wk FEN FRBL M EE TR (SRR HH g

A HME N H2EES % 6.6.4 K T40T .

6.6.3 YELLOW and RED CARDS during Playoff MATCHES 7&;K 24T &

FEMIR IR, DR 2L RS 20 O 2 JU AT T IR BN IR L, T AN R e JURBA AT . SR — N IB B A 3 P
s, AR BT LI, RO AR U BRI RS AR TN R C 2R, MHZIS RIS, 55—
WAL £ R IR B R O L SRR SO e LE 3%

6.6.4 Violation Details #4035

AP WA 7 2 MRS R TR — SR DL AU AT P8 77 sCRI B o B 9 9 AR I A /T
REMIIERAT N, 1o —HA RS

Table 6- 5 Violation examples

BB ¥R

B S WIS R LR S IRT BIEVI

R ﬁ@fﬂ)ﬂﬂE’Jﬁé&ﬂéﬂ%%&ﬂﬁzﬁmﬂo PEBRASAE,  ERCH LB 7
81 ABSMEFRFA | — EIRM, JERUB BDR A 5 AR VRO I R R A S AR
AR WIETTEE, | WH WREFPAERT RS, ERARAESE S U P 7R 3
ey Jo

BAREM, WMRRHYIE | —EIUM, RO BRI AT 1 DB HEFAIT RS . #Hle—
WEE 5 oA —EL | EEPE RN AT LM AR L, 7R UK B R A 5 b BhiE

ARIEM IN— ARSI . — DL N SN IL 16 FPEaE, e gioh) 3
H 4 REARIEM (BiseBoA RIS S AR
Xk B HH R 4 h PEERAE A, SRR LU U5 2 AR AR Bt s £

FEVRIRZE T, BREDR ) — KL
FEFTA AR OL T, BREE A M S MBI AR R IR AT — TR LR
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6.7 Head REFEREE and FTA Interaction f1F % . FIRST BEAB o ESI AR

FEEWE, FRPAEFI NI BAIUERL, HATRER AR B HAB IS W, BNt 388 iHi. FIRST LA
NGy FTA RHEARZEHTAEAN G . ERANRIN R AR RO, Wil ERFENREREETIEA
REAGFEBALATRITHL AT LS. R ZRBORESE

6.7.1 Question Box o) & [X
AT B LA — M E X . WERIEA IR LLSE . i Sa 5E i, mIYR— L is 4k A 2
AR ) 2 X HE 1) . ARFERT (A 22 HE, EEAE FTA AREAT (A B R (e HER B F —3 L2245 0 .
A e 85 N RAVEBOR H B FTA vy, 05 %% A A 2 2 5 X Beniig . a0 S s 4 75 B
FITTELAR 2, RIE Q101, BIEHM— R FENAEISEEGE T RBGE (NFEGHRITZE) mEFHHRE.
BAR FMS BRI TIUM R %R, 1B FIRST fan & AIANE AT BRI AU B ARIE I an s s Rk, FRAIATEE
FHHRE[RMZARAG FAC A BARIE RS . KA ] LR HESE -
FEAAT A A o) R RT DAAE ) 25 X AR Y, R8P R KBS R O e i (431
W, SRS WfeT o e R ST, A A AR E LA A AT RE S R D L st
oY L SR DU 0 50 0 R, R s RN S T At T B AR R D, (EEER,
AT e IR IR At BAR Y o
Q101 *YJR—4& 24 A =84 % #) 1 STUDENT, 1 Head REFEREE. R\ R B8R — 48 2= 1A 3 4R . 1% 524
FIAAEE 1 4 UL UTER ISR
IS FEFPEAS S LR AR ) Ho At i B2 s A BN 453
FL IR H N e PR HER IS A R SN 3R Y .
BN E A ARG T F A EARME, EREER T, REFRERSRE TR
JEFEAT N PAIE R N AR AR & B B ok 5 NIRRT X3 ARV S e T 2%, FEnT
RER IS IR ittt . A I IR A, BEFEAR A, WRa @ tE.
KRARNFRZ, B FIRST 283 TAEN R a8 b AT Nt 5%, WiEa

SR Al R Tk PR 5Bk . FIRST ZE4 TAE N A BEIR A [F) Sk 7 Je 1B H
B3,

6.8 Other Logistics 7t j5 &)
B FF b 5 T AN 23R [ 3 L g
Fridid 47 75 25 50 AMP 41, HLEs A HUELE S R Tt (W G407).

X RN DLBUR I 2 TP A LL 36, RIS (35 102 e 03Bt , 0L 10.2 LI,
SR ERTE T — VI L2 AR TS WIOFIART, S9N T VA I 2K R

.

WAEAUR, MBI A S BRSNS A0, LRSS A A AT R
NN EPUT R

FEBE TEIEL, 9655 SRR A LB R DL AR A0, B TR LT LR AU  2 b
BRI, T M0 I T S .
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FIRST #l#% A 38 SELE AT Al U AN HRAT J9 O RREE TR AIAT S 7 A 3 ANl X EEdmRRfit 7 — RS, MT
TR BT H s Y S . AT AR I B TR AT TH

— W (MOMENTARY) F/RFFELNR)/NTZ) 3 5,
—  FF4: (CONTINUOUS) FRHrELmt A KT4) 10 7,
- #H%E (REPEATED) F/R{EHIgLbFE A @ 1 1K,

<
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7 Game Rules ELZEH N

7.1 Personal Safety A 5 %4

G101

G102

G103

G104

*&% 4T 2 A2 77 7] N3 Humans, stay off the FIELD until green. [&AE# ¥k FTA H H#FE~, TR R
REFE AR RAT  (BAS AT AT I S5 A RIS S AR At — D g iy A Rk N izt .

A OkES. mRER, HHE.

R AT BT Jd FH T HE ST, TAREFTAS N 140, 9999 BAH)— 44 BA R TE
5 3 YR WG T R TN, 15— AN RTES 25 IR R 5 4%
ST ERZ AT . BN — RN 32 2 SR, 28 U RDRE 32 21 g s
A
T o

*RNEEE T i Never step over the guardrail. 2228\ 2 REEMTT B BN D HEH 587
BT OkEES. MBEHEE, HE

il 2 N DR LRI M T B AR TR — . IXARA S idi e, JTHAE S
WAL IE 35 )2 4 F PRt H SR8 o Bz AN 1 H 5 e G 0 S0, (BT L
1T ) 2 A K . BT 102 A ] REXE B A 1 35
AR HAT & B SCOR,  TTAREATA N B, 9999 BAR— 44 BA S3 7
5 3 I LUIRATES LS, M5 — PN RAESE 25 I UBRATES I 4. BAER — U
PR 322 D8, 58 OS2 B s T

*E BRI EEN % % Be careful what you interact with. 2% 1F B\ {F & 53 75 55 283% i B 5 R EX DL R AT
z‘jj o

A. € b EEt,

B. &,

C. A IFAHAEBA N LT HMIEI T EEWELR, B
D. k.

A OkES. mRER, HHE.

*INAEANEES A JE 3128 A\ Teams may not enable their ROBOTS on the FIELD. & 3E7E &R E LT
(IFEER)G. IR ESERTE) , HAER T FTA 8B B nr, S EEZ N A B RE
(tether) B ZhHLES A .

HST:. DSBS, MBEEN, .
S BAMBEAE BT AL 2% AR 2% fE X — A
FMS 7EELZR 45 R 5 A2 a ablgs A .

% B (Tethering) (L 4HAL ] Fl - 45 B &% A 38 H AN/ ez L s N To i Zeslio 2k
o i EALSS AR IIE S SR E BB R e R0 EE, KIbfE e
il Ja NS BME 5 UAE 388 BB IV LES AN B LS N

ELARSE RS, Hlas AR B L AR E4E 2, IRATRES A SWE . A
1 B e L PR A o
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7.2 Conduct 78N

G201

A AT N BB AN R T8 P e P 5 B A AN SCIAT N

Al BeFBEKZ H IR R BT AR (EART) BUR I+

A. Z&i; (assault) #iltn: FIZRPEAIRIMBAN (RIERTERD

B. i (threat) Fln: Uo"WIRIRAEEE, HoSIIREWMN" 2 KM,

C. It (harassment) filan: 7EfH sk mZmEl 5, BEEMHE By
PN,

Fwe (bullying) Bilan: 4 BARE S 80 S0E 5 M R A5,
755 (insulting) . & VFdE AMhAEC I 4,

5 (swearing) X AUIHETE (AN ERE R oo B S i) , Pk
M Cyelling) [R5 4% Bl VH 2 177 X At N R mg R o

®mmo

G202 */AERFT"¥EEE" Don't bang on the glass. B\ 5 A5 il B3 R Vel (B RL B 7

T OkEE. mEER, BHE.

*fiiMF A\ Be a good person. 7£ FIRST Hles ATE2638 1, Fra S AL AULTF N, HEITAME
AZEHBL

A OkES. mRER, HHE.

G203 *ERFIFIBMAIFELLE, XA EE Asking other teams to throw a MATCH - not cool. AMEAS A EIE
LR R Rk W R PR S K P AT L 36
TR AFUNTE 2 BE LB BT AR 2 1 W o1 () 106 WL PE AR LU R rh ok R AR/ BT B I R
AT OSKES, WEER, HiE.
% 1: A, B Fl C BAIEFERET—3HLL3E, Hr C BATE D PRI NTELL IR R A %
(86, FHA. BACAEAEHRSHSL . D POXFAT RIS I A BATE
FHPHA BTN D BARIHER FEAE S . D BRI R T AR )
1 2: A, B Fl C BAIEFEHHT —I7t3E, Hr A BABEFRIR AMRFTEME . D BARAE A
ARSIt e, XFE D BAtAEIRIFEL B BAAI C BAE = A4 Ik A BRI T Bk R
il 3: FRIFEAER LLFRP A H Y.
FIRST W\ N, — NSRBI 57— NS FESFE IR SR R HER 5 ST AT
4 FIRST BIMMEML, ATATZ38 PAHAS LR X Foft SRS
G204 *ZEH|MrETELFHBFELE, XBRAIEMEN Letting someone coerce you into throwing a MATCH
— also not cool. PAMALRIME Z R JE P E B BEEMALEI A B, AU FRIKTEHIK T H 3§
R AHUNTE =B BT A BA AR A& e B ot (106 B A AR e U8 ok RIFH /BT B U e
HIT: OSkES, WEER, HiE.
%1 1: A, B fl C BAIEFEHH T —37EL3E. D BAESR C ARG LL LRI S, &
A, BRI CBATEIEIRBAZESr. C B2 T D AMIER. D BAIXFEMIBIHLZ
Biiik A BATEZESE S HES BT D BARHER =R fuisg i . C BUER TIX—H#1
.
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G205

G206

G207

G208

B2: A B FIC INEZEHT— b tede, 30oh A BARERIRIEAACITOVE S L3¢
ABAEZT D BAII#SRRSLLIE, 30k D BAIGHEG BRI T B AR C BL. A B
% T X — 4

FIRST A, — BRI R — BRI, MR 4 T A
4 FIRST HOHMEM, 51298 A S LR PR S Fh e

*JHFF E O SRR AL H) Throwing your own MATCH is bad. 238 AANE MU firdst L SR 8UfidE HE4Z 2k
AR B CRHEY BRI AL S R4

A OkEE. mREL, HHE
AN FR) AR AS A A 1 R P At SRS RO AL, 1T A 0 ORTTS ZE HIR B, S8 7K
FrHLBERIT A THIHEA 7 A AT, BRI HEA (RVEE ST gk

FEARRF FEROHESS , A/EdR R R S ISR AR MBI HER D . AR & FIRST fir
BRI, AEART BAATLARAN SR X A SRS

*RESR T HE4Z 4 T R F Don't violate rules for RPs. & ASKEC M AR 53 F B, #HEERM
nm, EAEABERS RS (RP)

A HhE. BRERERBIRENSERBEIFEK
Blhn, AR ICERIBME A 52007 BB ME F I p—B0 [ FAIplas A 52
WERT, DAAEHEAERI IR, 52wk et R i) J L

B3 UR Don't abuse ARENA access. SRAERE A F887 A AN HENBRHI X g 2R S8
B ORERIEAIESE) BN CGRAET NS MAZRER M) AL LRI 8] Bl s 0 P A 53t
o METLREERPIERAT AMP 24000 T AT SMEEE

AT HME.

HARAPVEH TSR, AP R KR ). R 6.2 75
(WL 6.2 #:3520) KEFTIRSN, HARARBINIHALG . BAEFRAEIK.
TETF FBOWAR & DX 380 A A AR A TE SN BRI X P, AN BEL Lk el B sl A5 5 2%
B, MHXEHES W E102,
53 L2 LR A 3% Show up to your MATCHES. 1 B #8 A8 Tk mks e, HigmdhE
S — % R R BRI RIS IN4E R R B AR AR AR IR TR
FIT: BUH SR

Section 7 Game Rules Vo 55 0f 144



™ FIRST® IN SHOWSM
s’oRBnglcs cREscEN 00 presented by Qualcomm

COMPETITION | — e firstinspires.org/robotics/frc

Figure 7- 1 MATCH participation flowchart tt 3% 572K

Has the
ROBOT
passed its
initial
complete
inspection?

No Yes

Did the

Did the

team team
participate participate
in the in the
MATCH? MATCH?

Each team on the Team is
ALLIANCE receives a DISQUALIFIED for the
RED CARD (1102) MATCH (G208)
Team is a“no show” No violation has
and DISQUALIFIED for occurred
the MATCH (1102) ’

AL 12 2 Bl 5 0 T HERVE B/ A, BMEHINLES AR R RES 5 L3R

W LAET 52

SEHERE: HLE AR TIEIL T IR R TR 757

H

BIASEIAER B 00: N L35 R T 4.7

=

FEATHER A AT URY L 13 36 BRI S 410 A
1oz .

BARERZ:  CEHURIIMERA L3530 MEEER 6208 MK LM

R
WERENE:  GAEIIUS MR L EHaE) BUHLESEMST (1102)
SAENZ:  CGEENUSHIBME LI e Bh id AT AL,

G209 *HF—/HL22 \=% Enter only 1 ROBOT. & 3/ M FIRST ML2s A\ 522 R GEF — M HLgs A S

2024 4 FIRST Hlas N3EZE3EH (BFRHLES, —SRUNLES NIALrE, Fo& 7 RE M EanRar, thinem
TENUMA R a5 .

7E FIRST HL# N 523 2 € (Entering) FIHLES N (BRHLAS) R FRMK HAr NekE2e 3
A, DAFEEMRIIE (e 4 PP EIEGRSDD .
BARKEB L3 i 4% (most of its drive base)&—F MM, (HHLAFNT S,
FEF AL R D BT R T/ IR T . AR TEAR AN B /8 2 AL A AR LA N
RAE T HAARM— AN, MHZAAF IR LA A"

AR AZE 1L Z5 R A LAl FIRST 1 H o 5L AHLEE A T i s 2 v s
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Za R PR B -3
G210 *E[RFFLE A\ TTE Keep it together. Hlas A AT HU= M B B0 R 14F BRI 30 E
A R FREAN S

G211 *AEFREFE T EN T KIK% Don't expect to gain by doing others harm. B B & 7E 8 f# x5 BE B 15 I
FU ) SEBEART & FIRST HLAS ASERIFEM, A RVFR. DU R 7 e 8 A2 800 H
PRIk B R AT T

HT: WM. WRER, BAREM

AHRNANE FH 45 b v R BTik ) SRS, 451 2.
A, EHRENLAS NAELEIR iR )E 20 M AEILSE & X 515 CUBR BN & A\ dkfi .

B. — M EETIHEE NN AMP XL 75 58 & 2 1A 285, MR —AN475
HLEs N B By itk ok AR e, SRETTHLa A5 74077 AMP X,
C. HIrpLas Nl BB F I Il — A F A, IR B IR X AMNR LT s A

AT HRIX.
R EESRAPE AT DAL PR ) B8 ML 28 A 3] BB 00 T i ST o, il
D. A FHLA N Iz 18] R B () 4 il L 1 A&
E. O 1 NS ECIKENS NG LOIRENS AN T an s (A 4 %
RO(A121 JBRD D 7 HIRX SN T SR, HHONE T ILEEA
B NSk G423,

G212 *BHEAERRIIILI4T R Egregious or exceptional violations. 22 1538 H4 30 BT 51156 BB 3% 54Ty, BRAE
5 U ) T U AT A R sl Y

B 1 AT R TR B AT A H o R SO AT 98k, 2RI R A L SR 1A] A Ao I fend 8% 55 14
WL N BhAEBBA AT J92e T S L R 5

WL 6.6.1 21 B HEA| 1 T EE 22 VE N .
A5 FRHELA R,

AFRN & AN EFFIR DB R, DMRIERFIFHAT, a3 8%ETF
LA E L. FEAT NS B SRR, X FIT N4, FIRST 4
XA SR o 1% 24T N FE(H AR - LA B 4il:

G201 FIHEHE 5 H AN AT A,

et A,

IR EE N L, $SEROT RS N,

7 L 28 i T 230 Y STELH LS A

EIGE(PINNING) it 15 75,

FIFEE 6.5 (W 6.5 LL3E1H7r) Wi i LL 3845 R 5 i 5 FDeh s a) & 1 38k
JERE CBian, ok R DRI S & 2, BRI LA 5 R fe S o oo
ZE LRPLEEAD

G. filk vt &R A B LA HAR T 48 FMS Bzt risfE, BLA

H. JC2|5E ST .

T A B SO o B3R 7D B2 Y S AT N4 T B R AT
BRANIVER, AT AR AT ] KU RT RE T+ A SR MR B LL R . R AR I B SR R H AT
B R FE AT AR e A

mmo O w >
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7.3 Pre-MATCH L ZEFFH4H
G301 *EJE/T3) Be prompt. Fdm L ATE %t HLFE M TG 1 AR AR . 34 i F K A 5D 251 [RT B3 2 DA 4
. T L TR AE I I O, DL

FRHEEE RIS ST BIFEE RGN . FEBEX BRR GRE M T4EBKX
EELARHIT) 23 BT T EE i (A AR . S URIGERS S P T 3 23R AL AT R
B, AR AN E (T HEBAN S N EL 3R K2 38 AR N5 HEBA 35 8 4

FEGTARFEIAIA],  EEBRAG T JT- 4R 18]y L SR [R) 26 b B s B I R) BE | — 3 L2 45
W ORBAELEEIXRR BRI AR 1D 29 4 73 Bt (], DL 9k

FEVRURFR A, ELLE ATt IT AR i 8] Ay B SR 1) ¢ _EAR B A i 1) sl A 4] — 5 Bk B |
—IHEEBRA 15 Jrbh,  LARRHE B N HES

B. #IEACHVFRTHEN M, (ERESRA My bR s, ti%a ik BRI N T Ei%% /1(good
faith effort) UIVE i L FEHE % .

B2 1 G208 BiEIR 1 1 A HRH B ALY IF Cl A FEHE TN RAAIIHLES
NEAS IR MBIy O 1 HSR R, AN A .

AT Ok, WRELLENE (AIEMRFRBRE) FREM, N HELREBEAT B SR BT
Mo WRERBOKES/BARLME 2 2600, RTIREEF SRR, ERANNSEINEA RS
JURARAG ST L2, WAL

ASHUI ) H A X005 BR B SR (AT (e AR L3, IR TG A R RN TS
DT 3 BOE 2 (192 28 A 98 FR A 18] o

— EURH DK S/ BORIUM, BRI R 3 2 o0 it 8%, JF ¥ et ST A
AIBAATL > 2T I 2R KPR -

ST E B & B SR E ML AR NTEIZ M |, A TR R &S (STARTING
CONFIGURATION), FHCJFHL. Bbab, #3m4p b st % 3 R aair &

— RS, PR PSR A T R B UES FTsE AN TR A N B B L 3R
RS (RIARELE 2 L as NIIREST) o Dy PRI EU B84 25 T 850 1 B
5 EART
A.Eﬁﬁmﬂﬁmﬁkmhﬁ?,W%m%kﬁéﬂﬁﬁ%ﬂ,
B i FH BT B ALy S PRI [ 3 59, ML AAF G0 FR AR IR I 2K,

. R Wﬁ%@%m%ﬁﬁﬂFﬂ LR
D SYETAE NG G, RS N EL 2.

R AR B v £ T A8 HE S AR R BB D B8 LR ARAN FR T

. MBS NE B2,

WLEs N IEER R H, (BAER 3R A 3 AR AR e 3

MELFRUER I LE (2% LED ITHEK) J5, A —RiisdH s n EiEyt b,
BN S OE W2 AREAL . NSRBI RA RS, BUEMHAAE T iR B 1t
Frid FI PO S LA N 4 TAE,

1 FFE BRI [ LB NSNSt e B (i, REURER LS, ERisdinT bl
SR , UK

J. b B IR R B ORI 4EE .

m

Tom

Section 7 Game Rules Vo 58 of 144



o FIRST® IN SHOWSM
m s’ORBngICS cREscEN 00 presented by Qualcomm

COMPETITION

EEEEEEEEEEE A firstinspires.org/robotics/frc

BOAARATRUE SR LAt N 2 LA A PR TR (R b IRE i T A
I PRI L T B AN 2t il RSB TR B 5 | 22 4 il AL

G302 *RASRERET/F4, BiHi/FAft4 You can't bring/use anything you want. 1% 52 ¥F LR BT 51 % &1\
ey, WMER A CORF G LU TbRiE, A 7 IS 3 SART AR . AEr ke 2 E . ARG
FYTAEN DB AL . B3, B A A B3 1 () 38 S e

A.

EIMmMOO®

A i,

KB IIME T,

BRI M 5

DRI B B T 75 22 P AR TR R R A / BB 5

FEF 4R X3 CLEQfRER XD AU R I8 BRANAZ AN R B 7%
S FE R SR e, Bk

KB NG s (GIUEARTFE, BB 7R3 ED

HRHE B I0-G ISV s B SRA K b6 T 15 AR T 251

l.
I.
.
V.
V.
VI.

AN EER B IR ] K . I e3E Y,
AEDER B INE] 5 — DERELR G (G R ERAD
ANERNZE Z SN TS B AT N BEAT IR IR,
AZREAR 51 34T I8 I
BRERIT T Bl A, AR ETE LR 7iEin, Bk,
XFEEERAE RA AR, R RV
a. TR B ER R DA f F A B B AR DA S i o, B
b. I B TR o vF A b ATHLAS N 1T

AP ERRARYIEZH, KESSHE. MRELFERRABFERAALY, BHREME.

ARSI SR B PSR Y, T RO oA 1 5 A 0 2 L (LB T e
K B E.
FEIRAEH 01T AR R TR G PuB G, 7 AL B

FEEHNBSWEER R, HABIb LMK AprilTags i EM&E R AR
o

ELBREIHI T OFRERRT LR, ML FH. EFEER WHF,

G303 *FZIRAIHLEE A Start your ROBOTS. #Las A 4420 2 LA N BT A7 FL3E R 3 2K

ITOmMmMOOw>

AEIFNEL s e AL L2 N e E,

FFEFTENLE AN, Bl CEid L A A (5 R R IBIAMEN, W 10.4 Z:5]5%) ,
WERTERIR e #EAT 7 okesl, FTAFa R 1104,

PREGAT 52 &AL FHLEE ARG IX N,

S b — BN I B BRI

AFUTAI B ARE . AR,

HeEgb TGRS (% R102 f1R104) , LK

SE4 HACCEAE 1 NERF (s 6.3.4 HiATid, W 6.3.4 thitiEE) o

WIRHL2E ATE L ZETT AT HH 208 (BYPASSED), IR 2 FHHI8E FTA 4], %
HAFFRNLAE N b
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R AU . AL ST (R O PR T ALK AR e VR B LR R Pk
IMELZE, VU2 A T I 4L R 2 ) X o PRI B A 2 LB K B, I e
FERTH BN BT L.

AT WRATCAPGEAN, WILLSRAER R A BERBEH WG . MRAGRBRGEAS, WEL, FhER
AR DAEFRE. MRPRFE B RERKHFANSSE, HEERKRRAM. mMRARFE C WAER
PLEs NS5k, HAprRMIRWRI .

7.4 In-MATCH &7+
A RN 5 BTG 5 1 FLFER A

7.41 AUTO B3/

H 3P B2 LLERIET 15 &, FMS S PHIEAEMTHEAE T2, BIEHLE N R PUE MR KR 21817 A1
MBGE T B 3IF Bl

G401 *IN{EIZAZR)5 Behind the lines. 1E BB, BRARH T N B ok & 2% 44 T E-Stop i A-Stop #%4fl,

oA B ERCH R FTA FIVFRT, 5 ol A Aa 2 5 R 3 P 40 A 53 A S A2 40 2R AT (AR (TR

A3

B

o bR e DA Ad )y FOBGE R AR 2k, (B AN i B L At EE BRI i R 18 AN i
SAFN -

T i e B AME DL — M7, U SRR T a6 Rt 21 b i B
D ERXMEOLT, Bl 5w DA AT s B3 F s el 28 1 L.

G402 *iLALEE AN B C©173) Let the ROBOT do its thing. 7E HzhBT By, BRAEH TN %4, #2224 i
'~ E-Stop 5 A-Stop %41, N EAEA AT E kR S P8 N SR F & m BT A

4 RiiE
G403

BB

FEE B BIH, HLER A — KA e EL B a2 S A b )

1 AER

FERHIEOLT, HLES AT AP & 4

A.
B.

AR

XD IR YN SR 42

PR S R HE 1) BT S AL B B A 7 TR CETTEC (herding)

H5E T HNMEARR 7 p T EEEART

A. “HEL” (bulldozing) (WL#s ATEZHh RS ANE S & FFiefh)

B. “fmi:” (WsazpLes N5 EsSMNLEE NS E#TF S5 ST .

WHIR SRR AN EHLEE A L, WA EPLEE NI, R THRIIPL S AR 2
WiREASELRE PGB FRMEFRREER.,

F%HESE 6.3.4 15 (M 6.3.4 LLFEE B HHIHAR, F— 3R/ M H i E A & HEE R
HLES A\ AT BEAL IR G403-B TR NI 54T . MRIEATEHE A TIAE, HLEsA
M EAEH I EA B LS R REl oy “HE L aRHEE)” Z5 5

N 1 ERFSE —ANRAREHN.

Section 7 Game Rules Vo

60 of 144



FIRST® IN SHOWSM

w s’ORBngICS GHESGEN Do M presented by Qualcomm
COMPETITION

EEEEEEEEEEE A firstinspires.org/robotics/frc

G404 EEZ B, WRyLEs N REGAT ¢ &0 Tl %
X224k, WIASGE R S5 FF N sl g it A T Ia HE X .

FIFT: AR,
Figure 7- 2 NOTE movement limitations in AUTO H 3l Bt & 8 sh IR (B2 oNiaR X, L8 kEE R Y

SCORING TABLE

2
DS SOLIDWORKS

Modeling Solutions Partner

G405 EESI B, R AL AR
KA 5E Akt 7 g sk CEbanflod T ihsg 2 54 Jrplas N as X Aag e 2 18], ZALas ANBEARE
Sty vles N, WASRE 505 i X A i) 3 £

AT BRI,

7.4.2 GAMEPIECES tt32iE R

G406 *H1.3% A\ IZHRESRIE A HL3EiE 2 ROBOTS: use GAME PIECES as directed. H1.8% A A8k &5 b8 B
R B i A 37 4 152 Tt A 5% R 6 55 R

A 81 AERFE—NBARTEM,
Bl EAEEARR T
A XTENLES NS &

B. fiMHIHERRIHSEARE, KBS LIRS, Dk
C. ZJHEFTEIH AL & LAHAS N FIRIF I AN AMP o1,

G407 *{RIEEFT7ES P Keep NOTES in bounds. BB 47 A 83 5y & ash,  Hlas AR R B 4758 H 3251
(LR EEH, R BF It a AL SN & B R Hmah)
A 81 AERFE—NBARTEM,

G408 HLER AL R ST T (O35 RS 8idz
&%) BCHE A REBFIX .

ATl 81 A RERFSE —ANIAREHN.
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G409

G410

7.4.3
G411

G412

G413

FEFB BT, HlasA

A, BEARRETE R HSUEIXES, #HiEEd 1 ~E5F, W
B. AR EURIX CLAMKI T, Pzt e % 1] ) B ) L Rt e ) e S bl et 1 4S54

AT Sl 1 AMEFE O WREHMLE, HhE

i B Se P B IR A ) TR AR AR T, R 3 N EE 2 & 77, ELET
FEfi] 2 NECE 2 ERT . BUREES] (HIE I R R0 2 e 2 &4

PLEF NI SREC KA GBI D A IE L
AT OKES, RER, SREM. WREMKNENSEN, BEBHAVATRSERE ST,

=P FExblas NSRS HRRT, FIRFRERIAERERE (WHRREIL%. BERIERBIFKIL
PRE A/ BEFHARD -

BN NSRS F 2 e RS, s fiesiiRik. L% EmaT. 3
N BRAE B A B AR 038 8 SRR AT A

ROBOT #2& A

*HLaS NS0 % 4T E ROBOTS must be safe. #1235 AL T 517 206 N 2K 83t s AL 2% N i
AN B f

A, BLEE N IR (575 535N RAE T A & 2 Bt CFE 138 P (O I% 8] M B
IO

FARBSAT B sk, SE— BRI e 4 s,

HAMELE(FRAME PERIMETER) I — M 4h 82 (F 12 XA R401T),

BN 5 BRI A O AN o

HARBSAT S 5 B PR AT X Bl B8 T e fa) et 1), %

HER R R fER B 22 4511

Al =l

A REIE AN 28 3 (10 e S R R e v (] 5 AR E AR T
A ARAEHIRIEE, B kML,

B. Hlas NARIFEIZ SN EL K",

C. Ml ANHfT A O, BLK

D. —HIEMBAH AN

B RS A B TR EA M S, AT RS R R EIHLEE N
*EEBAT 4L T A7 Keep your BUMPERS low. R AT D206 TR AL X N (L R402)
M5 JEM.

mmo o w

PLES N /ST AR PRI AN ) LR AR — BRI

A, IEE B B E R s AT 4 SRR (29121 KD 85k
B. kA HAMEZE(FRAME PERIMETER) UK FEATS#EE 1 28 (4130 JHK) .

I T PR T A R /S A, REZ Y AN TR s AT A, 8 T BIAME DL
AT B MR EY ROFSERRASEME, BARTEM.
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et R KT IN BEA AALAS N ASAE T B O, AN DALAS N5 3 bR 1 B2 2k
#o B, — PSS ANEREE LR, SR B sehs Bl gt s
FEBRA KT o

4 ..this can
. exceed 4 ft.

Modeling Solutions Partner

Wi 1 R IC A e L OSP4 T LR AL MAMESE Y, th BB AR B R TT IS

EINA G R an &l Figure 7-4 Fril. Hlds AN A i 7X—#N, BN
BIEHRK, TMHALEEA B. C Al D %A 1 s axX —H .
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Figure 7- 4 Examples of compliance and non-compliance of this rule (examples A and B are side
views, examples C and D are top views) &AL ZEM (A F1 B AMIAE, C A1 D MN{HAL)

15

1FT. FRAME PERIMETER 1FT. 1FT. FRAME PERIMETER 1FT.

¢ < L

o
S\

1FT. FRAME PERIMETER 1FT. 1FT. FRAME PERIMETER 1FT.

G414 AR N ORBAL AR AT 20 6 T T 10305 X, WIS RE A 5 15
BB T B ORI HX

A M. WRAEHFEDERIEM, BARLM.

Figure 7- 5 NOTE movement limitations in TELEOP T-#hir Bt IS F s IR Bl (i k& FmA Y

SCORING TABLE

2
PS SOLIDWORKS

Modeling Solutions Partner
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G415 BRI Ga16) Itk 388 A (W 7.4.2 thagiE H)4t,
|| R NS 37103 51 Wl N N

P4 (grabbing) ,

##1E (grasping) ,

Pt Cattaching to) , A4 fH A B 25 R B0 S [ 1 [ e 237 b B |,
2045 i (becoming entangled with) , #l

2T (suspending from) .

A BREM. IRERLMBICAA WS BN, . mREBFIANTRSERTIR, WEHL.
LS NIRUESINRE S I LL AT, WTRERR BRI IEREE (WVHRBREAIAS . BERE BRI B
M/EEFHAL .

G416 PLES NS AT BE 26 1 AR . AL AP e
A NS HLER N Z 18] AR LA T ad s e et it S5 AR R AT D AN i S AR o

ATl 2 MEARLM. PARBHEBHAIRFRE, LREFHHR.
R B 2R B AR A ORIERT BB IR, JFIRBIPLES N S8ER IS, Bl
5 MRATEE)—F#, BUEE 1 A B Al S S T S A AR THLEE N

BEIN 2 AHLEE NSt i 2 1AV BE 2R B (0 St ) S8 2 D B 2R I AR K, X2
FRAEI . R 1 BB R IR S B 2 (1 FA 5t WL Figure 7- 6.

Figure 7- 6 Example of reducing the working length of chain J8/>'% 2% TAF & & 45+

S \
/0
~ \ -

7.4.4 Opponent Interaction F1xtF 5 5
HER, G417, G418, M1 G419 2 HARF ). HLds N SHLEs N 1A SR B A St e 1 Hed 1 26 AR RN,
AR A ] e ™ g RN SR A, i L i P ™ [ R
G417 *FIFAbHLEE ARFFEEE Stay out of other ROBOTS. Hl#§ NS A HAMEZL IAMOEH (IREGATBR
A8 FEXS T AL E N HME SR 2 B N R 5 00 D7 LA Nk AE £ 8 i (initiate contact).
FITT: JURK
FEARFM G, " E5hHEA" (initiate contact) B K & [ % T HLA% A5 .
FERERE T, PIAHLS NERE 7T AE Eah Al J7 .
G418 *IXAZAR LA A This isn't combat robotics. Hl2% AATF LA T FIEA]—F 7 AR5 F-HLA% N\ Bifd

ThRESZ 15

A FERIE RAE TR -

mo o w>
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B. ot B, i i, B LS A 0 A S AT e N T T AL g N AMESE
BT AR

DRI RV 3] A0 T ALt N\ fik T 3 A PR B D e e, BT DO A O i, AN S AR
AT BORICMATE, BE R T a8 A Bl Rk # % (Unable to drive), NITAARIEAAILLE

PLEs NFEFEFT e — I e 38, PRSI ELTE . BEORASHUN & 7L R
XL NI ™ BRI, (B2 ZRBAATIR B vt i e [ i FH LA N o

B RARE K] T RAEEA R T

A FLEANITE, e e im, BRI R R 1 FHLE N SME
ZRP ) — N ER A

B. — /LA AR EPRE R T R, xRt R, AN FILE AN
THR, FF4IR 1 FAMESL P B — AR

C. Mlas A rnd A/ B R ot F LA NG iR . BOAHERTZAL & AL
BN FRIHLEA

E AR LS N DD RERIH] 7 BB EAR T
D. ITIFXF TS I, AT TTRE, LR
E. RHXITIE AR RBEIE (ULFl SR B A, FOWWIES AN CTETED

FELEIRERIS, RIS H AU EHLEE N, DA B SR 18] 2 154 i S A U
MIAT N, WERTCVERLSEBIAE L, G AT .

FEAFN o, " Bh A" R A 0 T8 A% 0.
FERERE AR, PIASHLES NEA AT RE T ShiE x5

"Joi%#1%" (Unable to drive) 2 i i T A B4, #AFFRIEHAESBKINTEIN (—
BT KA NTRIPr R AL E . lin, aRHLES N R Resefe s, 2O eI
A, WZHLAS N TR .

G419 */N5EI{EI 22122 Don't tip or entangle. FEEA TN HIELL T, HLES AT HOSARET 615 /80 5] 5k 45
XFFHIHLEE A

AT BRI, BE IR LSS ATERE, MEARLMMLE.

A IRE BB TR AR EANR T

A, PSRBT AR EORIEI T L e A

B. 52 AEHE jE B R L A P AL &8 NBEAT DREGAT 5 ORESAL (88t I S EULH
ofifE], DL

C. FEXFHLA NI IRl a Atz L as N, SECEIE, IF R A Wz e
AT UL G o

@ME&%A%&%AZ@E%E@%ﬁﬂ R, AR IR IR AT 5 Of
B AL 2 [ O3 o 2 250 7 Las N ROBI ], AR AR

TR AR T R A %W?%&ETAEWMWW(~FM%T)hm
WNIPRITHRALE. B, WERMLEEA R Reselei2zh, sU et et sl, N
ZHLE N Tk
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G420

G421

G422

G423

G424

*ENE2A 5 FitHEf There's a 5-count on PINS. #1385 A Z M (PIN)ST FHLAR AR IS 5 7, ik
— AWl B AR I TS FHLES ANRIR S, Tl B (r e (i@t 1 AN ghhiE
HO o, NAZHL B ABOA AR EME(PINNING) . — B B LA AT— 2548, S B 45 45 3

A BB ANZ s IF a0 6 SR (29183 JEK) , I [ajd 5 704,
B. W& AMEMR A RIA B BSIT 6 L R 5 70, B
C. EMEMIHLAS AR 1o
FERRHE A FIBRHE B o, — BALES AT 6 SR, BT st =815, BRSO, SR R[]
6 JFGLEIN, MR KA 2 R
HTE: WM. MRENEAEWEER, Bas 5 Do —KEAREM.
FEFIE LA N2 R MG, A5 58 BT P A 2B AT 3 5 1 A5 170 o

*AESIKEEE, BPAEmLSET K EE S Don't collude with your partners to shut down major
parts of game play. 7EFHIERK, 2 18k 2 DNUL RPN —#E TAERS, AL B P 200 L FE ik
AT AR AR 2 B

KT FAREM. MERREEHYIE, LS5 D —IREARTEM.
A E BB TR E AR T
A, H P T S AR,
B. KA N bR B A M — /N X IR Y
C. BTN T HFEXMEE, LK
D. FHIEATAH HEAXT T AMP [)iliE

FAANHLAS N BELES FLARATL S A 2E N 37 i P 5 — XA 3 s A
2 MHLEE NAR EARSE T 57 2 SR TFHLEE AT AR o

Prior to the last 20 seconds of a MATCH, a ROBOT may not
contact (either directly or transitively through a NOTE and regardless of who initiates contact) an
opponent ROBOT whose BUMPERS are in contact with their PODIUM.7E LL 385 J5 20 #b 22 1, Ao AR
1A (G102 BRI 20 & AF () e, WANRRWET Al RIGAT IE S 1RE & Behh i 77
DI INE

AT BRI,

m%~4mﬁkmﬁ@ﬂmﬁﬁ%ﬁ&?ﬁﬁ
FHIRXE AMP XA, ZHLEE AR S35 las Nl 8182 Bk fiiid 28l & fF ) sk, i
T A .

AT BRI,

P LUME— M IHLE NS S X7 P Nl (TEio2 Bk
AT IR, e RS -

A XTTHLES AR e, B
B. 7ELLIRMIRSS 20 #0 P9, AE—HLE NFIOREAL AT &0 60 T F RIS G XN

AT 2 MEARLEM, WMRBEFEFLR, 7K ERESZZRIHALD
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7.4.5
G425

G426

G427

G428

G429

G430

Human Lz A&
*INEL#% No wandering. 45 4% R L AURTERE € X3, EARInT:

A BAR T AEEAAA T 45 LR A BBl A2 X DX CRIVIBR BR X Smli & YR IX 380D LAAMRARfrr 4 1
BAET L AUZ RS IT IR 7R, AEFRIRE AT A R AR 3l P A P 451 i

NRBUHFAFHE A AT 46 B BRI TR A X 38 CRIVIBR B DXkl IR X 40 ASM AR AT 4K
HERA LRI DR S s SR AT AR T e, DL
- PR ARl AR R X LM AT i o

TEWS Rz TS BL T, ARAEARZIR M IR ARG R BB L0 T, 7T LA Ab

FI5F: JUR.

B WU H 2R 1L A A i E 0L, BIERVE P AERR B X I N R i, A 2 10
WL HIMLE BRI SER . D T 38 G IR #R3 AL al GA A H B DXy 32 21040 5, 3RAT A6
[6] - LR FER B X 3 A ok P 45 A i PR o5 SCER A — edie o I EEBR R A i G AR LA
v, WA BRI . B, AR R R IR AR 5 H C
HAE vl 2 18] A B B I 20N R AR 0 9 B, AR TR 1 AS K

* SN HAB PAMAEA BT AR\ K1#:3 COACHES and other teams: hands off the controls. H123 A\ R it
FH BT e AL R T A /el N R BT SR A

FITT: RN, SRR R T BRE, .

FELCFEAT U@ E R, WsR B H . BRI, 2O\ 5, nfilsh.
S, /NORET DRIVE TEAMS, watch your reach. #2324 i A K A S HEEE .
H$F: JUH.

* NKiEF: FRIEE SR HH3EEE Humans: use GAME PIECES as directed. #3540 5 R AN 18 ik &4 F
bt 21 LS A B 0 -5 37 b 3% it A O Rk 6 2

HI: 1 ALRERLE - ANEAIM.

R EFIN B — Mo 2, ARBUEAE A mE T FHLEE N
*EFFiE%E NOTE delivery. & 77 R ggdd Z 5 AN o

A 8|1 AEFE—ANBEARLHM.

FE RS HIGH NOTE delivery. s R RETE LU 35 20 B0 th 3R 2R Al THI IO A KB 5L N3 H P .
FITT: JOH.

moo

7.5 Post-MATCH LLELZ WG

G501

*HiE B JT Leave promptly. #is 4 RN G 4L 3. e R R P 28 sl Hofh b 0 5h B T dRid il B K e %2

A OkEE, WREREHENEMNRERER, NeTHEMES. <
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8 ROBOT Construction Rules #12% A\ 322 &

PUF U BRI 1 &R AR, DA WA e “mn i3 & 7 HLas N EAE X S FiA kL. LA A
(ROBOT) 72 FIRST #lés NS FERMI NS I 2R Lh A€ M #5 i WL FE 4H 44 (electromechanical assembly), 4R
WS 5WRMTEMITEEARRS, Wshl). WE. &6, REATg L sh. REAT (BUMPER) 2 1itH
T EENLAR NN ORI LA, HAERT G5 8.4 TTIRIE, W 8.4 HLAE A CRISAL RN

MWSSH R RARZ A, Wi att, arfett. P&, QLGSR Bhik. By lbbrtE. X5E3RI5%
Mg LA &% 55 Kit of Parts (KOP) {57 . KOP f& 2 i 282 (X1 JT L 1F (Kickoff Kit)if . L Fr s dh 5 &, BifE 2
A 38251814 FIRST Choice 73 &4 2380\, Bl AT 383 (107 M 4RI 7 (PDV) SIS 8B 2 GERERAL)

IREER 55— B RIS LT A RE R RIEA A IR E B RS (et JR4EFL. Bl AL, L
L HFE AR AR B — AW E LRI . XK T IRITA 2 3R\ BE SRS AR R (AL s B R, IFh DRl A
A RERGHER . e O AR g R B 5 R

PLES N ERCE RN AL B R IR T B AR E A, AR AR BB 125 A B A AR D RE A5 0L T
FETCIEIRENNT o HURES H/ 2 B A R BENLES NS e THRE IR 2 5 o HUBCRE B ] DAAE A SRR 5 00 )
RIS ERAES) SRR

ATV 2 AR T R LA (COTS) o COTS 9k b 2t T 288 DA 340 P M AL I8 7 AL K2 1) o v
i CRIFEERIfE) o ZRioh COTS ¥ih, ERAFENIAELAUE T RIS RBESHPRE (228U SUR TR AT B
58y o OANEAET BAAE, (BT RE EAE R OO SR O AR RS 4 dh L9 COTS #ih, W LAEAT

i 1: KBTI RoboHands AT T 2 MWL AT, FRURE] T . i
AT H A — AR =, tHRIUSEEA . AT S — MR 85T "L,
DUk E . 55— AMURFIH268 COTS ¥, (HEE A HURF B T2l ik
%3¢, WAEIRZE 90 T/ #)&4) ih (FABRICATED) .

B 2: FEAHM Wheels-R-Us ‘A & AFF3RAG T — MESREE I, FEiE ML
W T "We-Make-It, Inc" At AT s ER A & il i . A= tH FIE A J& T COTS
Yk, BEENEAE T We-Make-It, Inc. bR FELE

B 3: RS HIEFESFI N TFIY B T AT E AR, R
P& ER I A5 ax sk AN LA A iliE T — AN AE . ot E A COTS 4

ih, A FERE AR A EARL . R AR A R TN LA, Wik COTS 4

o

B 4: 0T AEThREMARZEFRIC K COTS ANy COTS FA:, BRI T4 €
WA 237K COTS 44 J&8 T-hn TA4% .

1 5. FEBNAAHA COTS b ALFLE: 1.0 ki, (HOETEMK. R EEWSE COTS HAR
AbFEEE 2.0 hi. Wi COTS M Ab RS 1.0 WrEThAe FA5 TR, AT LA
i

Bl 6: FMEAT A% 1) COTS AZdiAH . Rk COTS ASHEARFE Ly g b5 (R 3
JEIRARAS, WRTBAER] .

BENIRT R A2 LT BT e ) COTS Wh i Bk ik R IR

A FIAEBHRBLS RN S0 ARSI R AFESE ], A 205 A H AR (R BRRT AUA: A [ S5 70 3R M
PR, DR e RIS E AR ek AL, R RS E R E A E VFaT .
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B. A& FRC BMEEBMEE AR "&F T AF". BARFTREA — L AR SR T 23 HEN R, H
S ZRBNAI IS 7 PR Ml 55 AN B 6 2058 4200 8

C. HLNIR N RAF AL 08 1 R AF B A P e 0, DMEREWS RN R HCRIA R 5 5 A TAE H WIS R
i (BIIE FIRST ) e FATRE], JEEeF AL (anas ekt gE &b A/ 1000 4>
FIRST BAATL [ B ] [/ — 2R 1T A [R]— &) T g 2 S SR 2 i K A (3t 2 7 A1 2 DRI 4 1 4 30
AR R R BLIEIR o IXFP AT B3 s - LR 7T T AR B VR A2 P BUJBAC IR o A bt m] BEANE
B A T4 L R DA il 3 e 11 E Al 7 i o

Blhn, PENIR AT RE R SRR B, BMEA SRSV RO R vt s R iR . i
N2 ] AT AT FH IR B 2R s B e DI OE IS BE R HAR IR AT il iR
T, SRJERE B IA G BT )36 B T 75 2P A I 1) SRR IS dh, 2 JA
B g A T DA A2 1N . B, Z3RBNWT APE B ORI . i 21X — bk,
BN A FRAE 5 D TAEH WM BLZLZELE (B COTS Wl i BTz —BUR
i, FERDIERE AR 48 ML

D. FPT FRC AMOARHEE ™ dh o (RS ANG BR ] (2 B 170 0K FRC TS (47 it o

X—E XM HWRRTRAG AR, RVFTAGESRIEMA, FRP kR H R
147 R PR AT AR AERF R g 7 iy, P e B AN A SR

FIRST % HE AUV 2R A Re ) 2 MG R S5 R, IR S A AR S5 7K
HIRIRIRTS COTS Wth. RIS, ZFRRAIE T BLiE G0 IR 2R (1 B PR 0 228 338 11 52 1
HAEHLES NIRE 7. FEETRE R, RN i LI RE S K i 1) 2 SE DA SR it
i, JUHJE FIRST B (77 5

HIARRE LR, BT (it N p A 4 E LA (40 Home Depot. Lowes. MSC.
McMaster-Carr §5) . i&icf¥, FIRST Hlés NTeFeFEHIEA LRI H OXK iz zs
IT-MEB IR, 7E R AE B s b S R,

&/ LA (FABRICATED ITEM)R4RAd Bud . i, #5iG. ik, sl Ghd. D%, ks,
T, filiEs B iR AT RIEIRIZ B B A B AR L as A AR 0 iR TS AR AT A B U L

HER, Y GEERZEMED G REAE COTS, AR . Fltn, —B
20 LR (£ 610 JEK) KM BEBMITIRIE 5 R (£ 152 JBK) KMk,
DA fifi A7 mliz i, (HIXEEAZ COTS (A2 MBERIRIALH R APRES) , AR T
i (UIBIFARN TR ERAE I TN S N ERS AL -

R EE R, WARBNE 7 A MR IRE] (Bl E . B RE]. COTS My it&s) , WATREx %
RS FEIRPSCAFIENI AR “mf) SRS 7 KOP # bt K& AP .

e S X FE A T SR B TR . AR T A R S A ], i 1) R I T A A%
25 FRC Z14 KOP 1B\ freparts@firstinspires.org, PASRAFIERI . WIFTELEAKM FIRST HLEs N\ e 38 rp i
FBACREE, 585 KOP HIRA freparts@firstinspires.org, FH4R A7 53R .

Z> R DN 2 o SRRV B v 1) A B RN 8 bs (B Rr SRR A AR, WniER) , DUBGHL B Al
JHHRAL A S

FIRST Hl#8 A 5e 28 0] DLsg —37 A 7o 28, RS EIE AR LSS . EIRLLIENIN B 75 PR H 5 WL a% N i pl™ &
R, (HS BN BT H I i L g A
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8.1 General ROBOT Design #1258 A& Bi&it

R101 *H13% A SMEZLZ0E & FRAME PERIMETER must be fixed. H132 A (RNEFELRIEAT) U0l —/NFMELE
(FRAME PERIMETER) , HRM#HEZEELREALN, FFENES NRIRE TN, ZHEZE hHLE A
[ 52 ) ARBRIREE ML . AN %I (296 =K) MU, Wik, SRR, JRRRAE
T, AAIMEZLH—E 5
EHIINIMESY, TETE R402 HFTIR FARIGAT X A F — R 48 T 2igeiles N CREHEIR
AT FFhiE. 4874 a) 8 H AMESEE K .

200 —MHE AR TR FBEV", FENL A AT 1R A 7o (A 1R K
FB. SRR % T IESE IR B, ATl miR, Btk A r SMELE
e M =FURN =M.

Figure 8- 1 FRAME PERIMETER example #MEZE%4451

. ROBOT FRAME
PERIMETER

R102 *H158 AREISIRAS, A& STARTING CONFIGURATION - no overhang. 7E/245 k%S (STARTING
CONFIGURATION, HL#$ ATFaELLZERS A FRIRAS) . LS AR 3070 HRANS 1 H AMHE 22 11 3 B R
Yo, AHLORESAT AN ALY Candgae Sk SRR AR 90T, 4LAr5E) BRéb.

IARHLES NIRRT ST, JF B — ARSI B AOhaEE B (PR AIRETT,
FrEIEREAL  WAFIMER (BUNRE) = 5hEEkl.
ASFRIN FoVF I/ S A2 18 S MEZR AR T AR B #RARNMR S
AORAL S NARTE 1103 T A MINIBCR B, S FRBANME % 47 7 Fr A e B P o
STHZANAD R105 [BsF 1E 0.
R103 *{l33 AEER#| ROBOT weight limit. Hl &3 NE BTG 125 65 (2156 T3) . fEMEREER, M
R plas NS ASE R ATR] BE H LA A S —BC B T BN URCR: &L 1 T e fF— e AR (L 1103) .
NHERG G HEERS, MR AOIEEA:

A BLERARESEAL,

B. Hlas AR5 H R I ) 2 P AR P AR PR RE /W TSk i — 2 (BIRRHRAVERIE 12 98~) (430
FEKD HIHZR . MRRTHIZIRA . IERIBR MBS R, DK

C. WA BN AGMIRZE (WRFFFHEMD .

R104 Pl N GG IR K AMEZE I KA
HE 120 985 (29304 JBKD , mEAEEE 4 50R (£49121 BK)
B UHENLA NEHEDS LIRS, BRI L I R, 25 EHLE N
MRS, DA IR E T B N IS HAf . 44055 .
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TRER, 26 8.4 77 8.4 HLat A CRESAT LI A A 55 By R AT e 2 X HLas N B e vt i n

BAN ) PR ) o
R105 BLAS AR H AMEZE SR ) PR B AN 12 JE~F (2930 JEK)
Figure 8- 2 FRAME PERIMETER extension #ME 428 f Ja [l
’ ____________
’ &
! i
' l
|
| <2 | ROBOT !
(~30 cm) I
r— | FRAME :
' PERIMETER I
' |
l [
\ /
By e i e S S Sk i i -

AR RET, SN L N BB R RAIEE ST LA AT OE A 1 Bk

(LRSI
W 7.4.3 BLEE N VLT fifbz b 25 X 33 v R RS ek PR A
R106 PLES NS A T B 2% AR LRI

HE (HHBEREREAE) BBt
ARHEAMEE, HS I G416, AXRE R B =B, 152 KK Figure 7-6.

8.2 ROBOT Safety & Damage Prevention 1|28 A Z&F {5 ZETBA

R201 *RE4LZHIEE No digging into carpet. 7% 5| 35 B S R A W e IR A E IR IAHE (Fln&)E. wat.
TESERIET . JeR . BN EEF SR o 225125 B AN N LATE H T ENLES AR b8 2 8]
A 34 33k 7 RN/ 8 B0 77 A
R202 *¥% 4414 No exposed sharp edges. HL# A 5 H B/ I LA N AR R R HAE X S8 %t (36
) BN RIE R fE
R203 *i# FH %457 N| General safety. Hla3 NS/ A1S G RIHIER, A 2ZaefRE ERAL SR T I
fhbLES N A -
R ARE YA EARRT ¢
A ERSY). T EESATAT HAth s B bk, BT A E 0 B kR AT
P4 B L R R AN/ BT P e A AL A8 AN RE
B. #ds. alas. AWM\ Ath = A 1 A 3 R LA BUE R T S A 4
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C. HEITHF TS THIEAMMLEE NBIERE S 2 B i, AN RS

AR, AEYh. AMNERE SRS (B, BIEREPLES A L5 H 508

H 1) 36h11 %41 AprilTags &)

RS DL EEOs IO,

SR,

ARAAT T 72 A KRB K 2 B

R I B R i

TRAS K HITF a5

FFr= At 24 £R B Y e %

AR AR 78 50 [ 58 R 3A, BFEREURERY), Wb, WERAASE, 7ELhag

SRR

K. HLEs N LA BB AESN . REMFPERAME (s o Wbkt Rl
BEATIOTEE . b At 5 s b B DA 1, DUV RT FR i A . AE ELFE TR AL
AT 75 Ao X S ARk AT N T

L. #efasdsn, Pk

M. Fles N _EfER R IR (B, g Ao %R %" 8" 3 T4 "% LED
FeUED AIRE R STERGHER B RO, IR RS T B ER DA 1L 2 53 i AT AT
FET . S ORI RF, K TR, JFTReA A E.

R204 *{EE 7T HAE A NOTES stay with the FIELD. HL#% A 220 A] PAZEAZALAI I RS R AHLES AN _EEUCR &%
75, LR M it B HUC R AL A

EEBRSE RS, Hlas AR TCEER RS, RIS n i fRaEmtRiE . fip. 24
WA ER BRI .

S FENETT R AL A N5 F& G501,
R205 *ANEy54ui7Hh Don't contaminate the FIELD. 71 R GEF T/ b AL 28 N N B RY BERE . TR A5 4
Yyl HARMLES N
R206 */AEIHIAEFAF Don't damage NOTES. 7] it 5% & f ML B8 A JCAF A5 3 77 74 iR K fE 3 .

PLES NAE BB AT, B2 PR RS, Wd i sidnik. wEl. #Hw
v B W AE T AT _E AR 1 1 S AR AT

CTI®MMO

8.3 Budget Constraints & Fabrication Schedule F1 & R %50 %1% 3 &

R301 *E 5 A A _EFR Individual item cost limit. /£ 524N 3E KOP 4 88k 44 (1 A F- T 3 (FMV, Fair
Market Value) N5 1d 600 3£76. HEZE BT AT 600 3Eo0, Ll L) Jof s sloAs n] i it

600 3£ JC.
2 FRBN N R B [0 A T B3 AR T AULT-7E 600 S 7T FRATTVE Bl 3 H BB (5 FMV 3C
(G

Analog Devices IMU MXP Breakout Board (P/N ADIS16448) %A A A4i FMV.
WHESE FMV 20, 1B A R & AR

COTS it i) FMV & i1 5 e ff 2 PR B A (R D R A QAR A% - Bl FRC
AT BEAN 45 i A L SR A RE I I AR A% i CRIVE A S0 i B 2 A
RBREMVD , BRME R TR e ik, EHRERAN S RIS A
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HIKE . FMV VI A SR AS, DNEIFEMEL. Bk, KBl 12 9T e
DRIt i 57 PR B D

COTS A FMV 2 B LR RS e B A%, H T aT WITE R FIRST S FE45 R
WA ENLZE N _EIB AT (BRI —3890) .« S S a B 88 A b 1 3
CEFEE B KOP 3L #A:) 1 FMV 25 0 £ JG.

B TS 3R (CBIEE NSRBI A T« HABZ RPN 5 A0/
FEESEMMINUIN T RR BN 55730 05k, I TR AR FMV AR/ 8057 3
TIHIOE . FORLBA R H8 W] T 13 A TR A AR ) AT DA SRR AR CRITRT I 3K
FEMEER T IN TR ES .

B 1. BERAATI 1 BE 0N FIHZ IRAZ A RIUAR € ISR o 1% W] B RECAS A IE 3 YACHK
N IEH .

B 2: — ARSI — MBI H G . 12 A FEF <L 450 ST &z
Yoltr, DRIt FMV.,

%1 3: KSFEBALL 400 LTI NFEIESE TR, JF i i — X BUon ) 247
To U T APABMEE B R, (HIE24R0 1 2 N5 55 2% 238
BAZTTE A T I IR BN A, st &SI Mo L) —#¢, FFi3ns] 400
%t k.

1 4: HSFEBALL 400 LITHINMFEIESE T8, JF B 3 — XU )
T, wINL) RSFEEIA NSRBI . AR MBS 51, WA TR
A& TS B RA Y 400 27T,

H5RATRe 2 MHRE LR R G SR FIRST iR ot . IATSIi R A
A VR BME R P B AR 6Y,  BME SR B i 1 2 5 O Sl L 4R I fhi& 57 3 7

%1 5: BN 400 SETCHITAR I SE TARE, JF i o —BMEBHTIN L. EFR
& A EA N 400 20T

B 6: —NBMELEIH B T3z E M _E RS2 4 0L 300 SE eI AR I SL T —4/N 1
H, HEEMNRELL 700 Eorms iz T E. FMV 2N 700 3£,

2R COTS ¥yl RMERAL R GEH)— &7, WA Ml e E, a4
BT 5 AR E (R4 R Al o

AR By T AR — N — B E, JF HAZAT R BB E T,
R LA P RELRAE N ) 576 B 2 AP PR S A 0 2R 5 A R U R A A PR A

B2, WERGENE D RBEEN, SERIDLIUE ARG/ EH T FMV,
1A A& F A AR 73 B

Bl 7. BERip A MERARER T 5 2 AA R NRARR S, JFrTSMhilm &R
2 AR B SMEM. —DBUEIEK 7AW ML, REReiid
A . FERIE FMV I, SR ERPRRRZEAAMALER, PR W S AR 431 B AT RT
LU FANFRIACE -

1 8: QLN B G 7 —MHUEAN, —MBUEEME A AN, B2, BRI
N 630 3670, DSLABAIITCVERE . BERIRDRE" " " A 1y B R AL
B, BPAMEN 210 Kot —ABMER R RIMIEX 3 44, REEHA
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o RRAGHE, FOSMATISEES ERAEN KA AL, HaFiiah
630 £t

1] 9: HERERS C HiBs— B AR B, B 4 AN — 4L, HEIEET 44,
SO0 P RORC B P o ZERRE FMV I, RSP ED AL, R FTISE)
T R TR

R302 *EH|BMEH R EA4EEHE Custom parts, generally from this year only. 7E 7784y 2 (Kickoff) Bl #i &
(I S A SRV R . 51 A1 L L4

A, Bl &,
B. TRISIAL,
C. R103-B ik i Lt L1
D. 1/~ COTS Hi e CUte AL sl as) FIN FUAE R SR AH 5 10 B Ja 02 Lol ) i 3 00 i
a. NETSHLENEETMENKFL (BREFBRIAEES
b. R UL T REE MG RS IE R GE: JCIREIR B, Q-4 i b
TIERRFNER AR ER BB AR, M g
c. BHCBHUEIA/EAE N R A EUEERE, DL
d. 1 R625 UM CITHERTIR, IR B A AR X AT Bk
E. 2 LU NEATHE R COTS 470 ih BT RESE 8] (140 i
a. AFThREMERAMERRAS,
b. fZ MG KRR COTS W, BRARHAS RAE 1101 g XA EENM, UL
c. T LEWAE 30 4 N A BSE RN TAF (AnfE COTS &fff e D EIIL o

EER, XEMREUATS N FIRST LIS N LRSI “maiiE s ”
FIRST Hlis A= plas A E{H R (R302-B & -E Ar RV HIERAERR AN o« AEE S
IERTFaR 2 1, FATE RS ZBREH AT N ATl DT R RS, #ifE
MES IR IR AT BT 45 2]« S 2R BA ] DASCEEARAT AR L (1) BT A SR 44 KL A COTS
A

ThRESE R KM dh SR AEAME AN D e B S LA dh AR E AL o ThRESE RPN
i/ 5 COTS S5 FHRIBL A Rl ik

HARENBIN L (BUR. BASPURSE) ReEm 2,  a RAELE i PR S FE A T
L& B A1 Y DD RE S RIS A, U5 PTAF S AR 28 1 0. L I8 23 RO 225K

Bl 1. —SCBMEAERKT BT FHIE T — D UCEASE AN SR, TF38)E, AR
FERZL RN FTA BOH B LEs N O T OIS NS s e it AffiTeese
TARTEIRHNAEELE, i/ TR, JRRIE TSI AR R g, R 2R AENLER AN
Eo X—TARERPTE S E R RV RES

Bl 2. Z 3R\ EF A ARTHLES N LROFE “mafidE &~ SR S MATHL, (HAER
2o B3N TERESS . RIEGISMEDN D, XE RV, PUOYIZHENLZE 4 COTS ¥
i

Bl 3. FEBMLEF R 7 ARTRINLSS N B — AR, 2 EA - MREEIN IR
FhARSfL. ELATHIALE N L, HRSLA A . B HATHIHLE A _ERfLrE—
HRERAM B LR, ARERGHMAZE, BT RS 30 70-6F A RLREST i DI REAH
L. FE VR, MRYE E.c B
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R303 *GEHidtit e, BIERATFHBIHAEY: Create new designs and software, unless they're public.
HAEPFE G2 U285 B 7E Kickoff Z RIATF RIS T, A fevrli7E Kickoff 2 fif
O IHLAE N KPR BT

B 1. BRI A IR B v A 3 PR AR T 5% 58 75 S AR AT DX SRS LAs N8 1Ak
MR AATIRYE IR B B E T —AE e RNASE S, I AR RR L e
FENLES N Lo XFPMEERBAR L, ROV TEAS BARZAE LU R HE ), (R4l
ARYETT R B0 B VELH BT & Y

Bl 2. FERAMEON 2019 SEMELBRIT R T —Ea LIRS, 2019 4£7 A, il
BEIF5EHE T C++ Za S ROFEHIBAE, BN T RS AR EERIThRE . fhATToREAE “ i
WG WP MR RS, ANTR BRI SRS R i 2 FIFE ] C++4
GBS NIRRT XE R T REEER ], ARV

B 3: [F—ABMERERH LabVIEW £ “mfijgE &7 5. 7E Kickoff
ZJa s AT AT A0 C++ AU D SEBIL 42 U5 P2l Ak ok U7 58 P e ) B3
HENZ%E . B TMATER SN IT R T8 LabVIEW A0S, PRI 4¢ o vr
o

Bl 4: 73— X BFEKTITR T — DRI RTT R, I RIEARITTI EEZRILES
N BT R A sERUa , AT AT — AT ) 1 A 3R
£, IRpTAZ SRR . BT A TETT IR SR AR ATT, PRI AT BLAE AL
ar BRIz A

%1 5: —>ZBMALAE Kickoff Z R F A 17— IKzhas. BUH 5EMUE, HB{i1H CAD X
PR ARHE— AP 5 W ) ALz b, RIS BT RIBN . B T Al 17E Kickoff
ZHETATE T et BT BAFE Kickoff 2 f5 8 iz vt il 1 — A58 2 AR R )
Ak as, JEEMATR “mfiER S ” Hlas N B

R304 *ZFEHAM, RAELBXITHEEA/EL During an event, only work during pit hours. 72 [\ {12 22 3 d]
(LS IR BERFIY) , SIS FELBX (Pit XD FFR a2 Zh0 LA NBHLEE A ot
BEATPE SR>, (E LB LR AN

A.
B.
C.

R302 41t i fI4ME B, R302-E.c HikR4h,
BAFT R, BLK
LRI

FEAFN S, B I5FEHERIT LG [

—  XIEFE. M7 GRFEA FIRST SR 3E: AR AT R, 58— MR Kk
B A BT IR #EAT . AnRBA AT 1 HRER B 5 e i B[], U EL 384
HEREIXTT T — R T 4 /TR

- MUUTFE: LERBIXTT AN [E]

AR ZE 1E F) s B A 1

A, CRIZEFIRANLET N B AT 18], 7EBAATL A 22 18] B AL A AR,
B. B LAERME TR HIE X HLES N AR, BLK

C. FEMBEEAT 3D ITHINLEHAL B ALz, A plas Nt

THER, E108 M1 E40T %20 ge Hif fEN L4 A BALES AAPRL EREAT BOFE i fn 1
AR -
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SRR & 728 0 A L BRI i B IR RE I 1) 25 R A 5 R A J I IR 2 R B (8] 14
AP (BRI, BERGEE RS 3R O] AE A S TARR R ELES N B 2I5EH
JHATT SHELEO -

8.4 BUMPER Rules #1388 A {RE&ATHLA
{RIAT (BUMPER) & e Rt 38 A HE AR b BELAF o AR IAT (R4 L 38 N 52 HAMHLES AR B R . S
T3 A ) AR A AL DL R P 2

R PR P 5 A DR AT R R B, s - BARE AR FF — 3,

B3 KPR RE bl 1 T H DR BT PR HME B

B R PR B2 L PR RIS AT AT R AT, BLAC

H5 R B E LR FE RO 5 3 A4 6
FEHR BEE T Technical Resources page [" BB UE" 565, 16 ] DAAR B ARA B T 22 CREGAT () B3R, L35
PRI AT 45w A HCEAI
R401 *[4/H#A {REAT BUMPERS all around. HlL#5 A\ 262045 FHARBSAT PRI BEANSMHESE . R 23k [ RA09 FAw

AP AL, DREGALAHSRER 7> 2 18] B 1] BT LN Ta5en) .

Figure 8- 3 BUMPER coverage requirements {f[ A1 75 3 B3k

OK » —>|+—<1/2 inch

ROBOT FRAME PERIMETER

NoTok A

ot

R402 *{R[GAT L ZAIZE (KA. BUMPERS must stay low. fREGAT D058 &7 TARIGAT X Py, £REEAT X (BUMPER
ZONE) 2 i S m T-HUE 7% 96~F (£ 19 JHOKD BB RIK-F R (BR8], DLBLAS A IE 5l S rE 4
FIHL T PSR ORESAT A 0 P AT

GRS N IR P BRSO TR (RSl as AR ED , TiAGZ
T LA N St bR 0 2. 514

B 1. — LB NAE AR B, HARBATA, TARIGALIX 2 4F, 5Kz A
e LR BB b, HHRRATA TIREATIXH, WARF& AR 2K .

Bl 2: PLEas N T — R E, PR REALE B REAL X 24 (Hizplas A
SLhr R BRI B o IXHE ST AN
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R403 *{RAT A AEAZ) BUMPERS shouldn’t move. AHXF T AMEZSE, {REAT A4

R404 *{REGAT 415 T 47 BUMPERS must come off. {REGAT (¥ 1T 0 ZUE TPl 2 25 Far s, DAMEFR &R
FRE .,

YRR RN, PRESATNBELE 5 708 Pl YN 22 Bds s o

R405 *{RAT I8~k T8 BB BUMPERS indicate your ALLIANCE. /M1 88 \ 2235 0 i fe % SR 41 (Bl 15
O ILRISAT, DU B, IXAEFEFHAE M 43 R B ELBERS R R rh G Frde e (an 101 LRFEI R 22D
B LLURRRIRAE, 22 IR 8% A b 225 Hofth m] O AR AR B AT FRiR:

A. R406 ATER [T,

B. R A0 B i AR B AT B E S I R Th e FA

C. 4iH{a FIRST #br, ToEAE 4%Ii~) (Z912 JHK) Al 5ues) (L 13 KD 28] (HIS “mif)
&7 EUEFPMERHE Y o DK

D. TEH:bk. MVESFEAALEE R LW A X35

DRESAL A SME SR 5 [ R T A R, AU AN -

R406 *{FfAT L hZia P\ME4%S Team number on BUMPERS. BMEZR 58 (RifRIAS) 2B RIEARRAT
FEMGAEE A B, DMELENLES AR BT E R 238 n] LT MR, Bz K2 60 38R (1829 =2K)
AbiE A oy S AN SRS, AR A BLR B Inbs o

A, RAEAGRAAET, @EED 43T (411 BER) , BEEEEDRIES (413 2X) ,

%ol (Z313 2K 2B 98 K ERIEH T K€l . N Fndes) (413 2
K BIFARIEER, WAt [, AINA BRI B AR R VER, R ERE B AT
HRSPESKR, By MR RRIAT .

B. AageidMERIRM (NT 160 ) |

AT Z AR AR 2 9] (L5 KD, PR

D. SRR B AR 2y
FEAZE R N5 BB IR BIORESAT AN R BB 70 o XA PRS2 5 B S35 I AT AL
PAMEZ. B, 3 RAHAR S ZE AR R AR S ZEPLA N .
SEFRE AU T oA T, TR SO R AL R R AL o 3 BEAE AR E AR
PASHRICH— 887, #HBU SR .

R407 *{RIGATE B BUMPER weight limit. FE(RIGAT (EFR LA EENL &5 A _LREAT S E £FF1/ 504
KD R EBEAGEE 158 (X6 T3 .

IRAE P 2 SR R G (BIIBLEE N OREAL B EBSCE0) , MK A
FENLER N LRI AER AL SR N B — 882>, TE AL DRISAL b AR R e L o O
BALH— #8730 AT AL AT & AH 5C R GEHI BT & AR o

R408 *{R[GAT #/EZ R BUMPER construction. {fEGHT ARG X000 R, i HAR# 4 & Figure 8- 6 Fias:

A. 5 FTEBRIEST (2127 Z2K412.7 22K mPRER. € FEITER (0SB)aisiA (3 A/balsa fr
A o AR IS AT () 5 ) S0 B 11 3 il K], SR VRAE A B JECAR B B /) B BR DA 4 R101
FIT Fu VRIS SEEE AN/ B 2 B A T 75 TR AL

o
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94 2 AR I RE AR A6 A2 DOt 5 ORERL AR, 5 DA (M
A iRERE FBIERR . Foftb TRAH (ST ABRsRATERD A TAEE FIRST HLE
NEFEIPRE LT 4 (e, PRULHRAR A TR SR VR

EE: wETREPOEFALIELIR T C¥3051) MARSRRRTARE. LL 245,
JT BRI AT & A TUARHER)ZEEK .

B. A. E. F Al G WIAVFAIRE CRIGAL AR A AT tHAMESE 1 3~ (2925 22K) , nf&l Figure 8- 4.
Figure 8- 4 Hard parts of BUMPER corners VY ffj ¥R #5144

T e
>1in.
Plywood Plywood
Backing ROBOT Backing ROBOT
Frame Frame
NOT OK OK
<1in.
—
<lin. i
Plywood Plywood
Biddng ROBCT Backing ROBOT
Frame Frame
OK OK

C. MM —XBI 2%8e~) (£ 63 2ZK) K. LML EON R Tkt 2" (Senaiaa) EA%
AR (LK Figure 8-6) o LREGFLEM CANZLEREATELR) sl F IR BT vkt I 25 A9 2K
3 OIR4E RA09 F BRI B 5 KL BRI A 72 DU A1 FOS vk i 25 B4k 80387, HAL AR
AR ER. BB E (nelEsOosae ) « R4 R409 KIER, b
A DL I A R R S, BAE R Ak (LRI Figure 8-7) o Oy /B SWE R, HEE
Figure 8- 6 1 (IR I 50 A7 WIS 8 (i nty s SR KL T 26 ) 5 3l Pl DASE TR o kit i 2 [
SEEAR TR o

24Tt (4963 2K IR SRR UL 2%8E~ (4 63 2K) BARH & AUkt i
%, BUEARTE 2%9e~) (49 54 22K Fl 2%55~H(2) 70 Z2K) 2 (A1 3K TR 5% -

PLEs N BT BT sk w2 L AU R, DAORSFFHL S N TR ORI 5 fR B AL B
AR ERAR EL B RCR . & A A [F G Mk it T 2 (LA A AE S HARLES N Pl e =
PR R RN o

PR s~ e B T e f 4 A S [ v 3 o PR 288 ol o 2 [ 2 NN AR TR o X — Vi

WA IS4, 1 a0 e Pkt i 2 MREAT I 4, #RIR T2, Hk T C #IM
5E o

Section 8 ROBOT Construction Rules Vo 79 of 144



" COMPETITION

s FIRST® IN SHOWSM
N\ s’okBnglcs cREscEN 00 presented by Qualcomm

EEEEEEEEEEE IS firstinspires.org/robotics/frc

D. Bx T PrfevFIRISALARICHN, MR REMASNRE (R 75 EE RN R405 A1/5k R406

SV 2 2T 4%, Arie2 & Figure 8- 6 (R TH A I el

2 AR B SAE TR E A RL, {2 1000D Cordura J& TR fikl. RFEHS

TREAT AU AR UL R RIS CAIBHs ) IR SN o

WA e 2 RATRE,  BRONAT R T B LG L IR B AL 32 A%

B2 AR AR R A AR SUE R RN B T AR

HOREAL AL N LI, AR 2 58 4o B RS AN PK T 25 MR Bl A AR T o B e G 3
M LI LEEI] o

. & Figure 8-6 s, FIGEHERAE ]G R AANECHAR K BE (T 5T B85, RS RISE) JE
At

o AR RSO (MR E D B R E A (T AT BRAT . RS SRS R RIS AT

o BOMH BB E—i2 (LK Figure 8-5) .
Figure 8- 5 Example uses of brackets in BUMPER corners {3 T VU £ (1137 4248 F 7R 1

N
Plywood Plywood
Backing ROBOT Backing ROBOT
Frame Frame

G. WAZRUE Y U2 3] 1 5K [ R SO BUHLAS NIAMEZR, DUES R4 MMESOE UK . IR &R ()

an, AR RO BALAT ISR o [ RGBT ATRENS AR SZ I I L3 . AT AT
PRE AR Cndge . B EEAE) AU RIS A — & 2>
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Figure 8- 6 BUMPER vertical cross section {5 AT 4 i

lin. (~25mm)
limit for hard parts

4.——-C|0th
optional aluminum covering

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 *{REGATIAA 7 ZEHE 7 Fill BUMPER corners. fRIAT 2 8] IR 1 2 4% 05 A0 Wbk H 26 A RHE 7S . St 5] WL
I Figure 8-7.

Figure 8- 7 Soft parts of BUMPER corners K134 £ 38 7 711

‘ ‘ ROBOT Frame

NOT OK

BUMPER
ROBOT Frame ROBOT Frame Assembly ROBOT Frame

OK OK OK

BUMPER

Assembly|

BUMPER
Assembly

ROBOT Frame

I

R410 *{EIAT L %158 A\ 37 #% BUMPERS must be supported. {3E KT 06 25 FHHLESE A\ (0 25 49 /HESE S 1 (LI
Figure 8-8) . FFMRFATAREIW G 2 HE Ko (L4913 =KD LA AMEL (a] /N T2 nit
b, 216 =KD VERNCEE. "R ANV IEE H R408-B T FE 1 B4 MIESL IR BE 1) AR LRI AT 3. bah,
T WA 5 HE B 22 ] P A AT ] 2 4R
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A REARRKTwIST (46 =2XK) , 5
B. TEEEANEIT 8 Hi~f (420 JEK)

Figure 8- 8 BUMPER support examples {35 AT 32 £ 7 51

BUMPERS

{

2" " oK
7" 7 9~
27 r— 1 /4"
-

{ ROBOT FRAME
PERIMETER

AHN T H 8RR ORAL A & 213, DU B i Wk T RE . SRtk
PLEs NToft iRl ARESKIUX — B 1, AL NI /2L

8.5 Motors & Actuators EHA|FILX 58S
R501 *# ¥ 7] {5 FH i B3 AL Allowable motors. (X #FR] LR A5 f B HLAN IR Zh 25 O CBLEANR)

Table 8- 1 Motor allowances ¥ 7] [ AL

HPLAA AR HNAS

AndyMark 9015 am-0912 AndyMark 9015
AndyMark NeveRest am-3104
AndyMark PG am-2161 (& PN am-2765) am-2194 (& PN am-2766)
AndyMark RedLine Motor am-3775 am-3775a
AndyMark Snow Blower Motor am-2235 am-2235a
am-3830 M5 — RS550-12
Banebots M7-RS775-18 RS550VC-7527
RS775WC-8514 RS550
CIM FR801-001 PM25R-45F-1004
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HPLAA R HNAS

M4-R0062-12 PM25R-45F-1003
AM802-001A PMR25R-45F-1003
217-2000 PMR25R-44F-1005
PM25R-44F-1005 am-0255

CTR Electronics/VEX Robotics 217-6515 19-708850

Falcon 500 am-6515 am-6515_Short

Current/former KOP automotive
motors

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

Denso 262100-3040

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

Nidec Dynamo BLDC Motor am-3740 DM3012-1063

Playing with Fusion Venom BDC-10001

REV Robotics HD Hex REV-41-1291

REV Robotics NEO Brushless REV-21-1650 (v1.0 or v1.1) am-4258
am-4258a

REV Robotics NEO 550 REV-21-1651 am-4259

REV Robotics NEO Vortex REV-21-1652 am-5275

VEX BAG 217-3351

VEX Mini-CIM 217-3371

West Coast Products Kraken x60 | WCP-0940 am-5274

West Coast Products RS775 Pro 217-4347

BN 50 FL(W) HAE 12 R B R (VDC) N LR TAE 1 Ha il i i ik Cln SR E S R EAT
5 24 R ER, M2z il & i b i fE 24 RS R AERD

WU, ARFRRSTANEIE 120 22K, #UE AR AR 10 L(W) (12 (REUHE R T IE8: TR

A H COTS THE 1B 2% HId AL A LB 1

£ COTS 5 i & i) 22 iIRah Al B sl il (BB REF L RIRS AL .

O COTS kL, FEM T 75 3Jt.

AT

5 COTS f&&a% (Wit Eik LIDAR. A ANAE) A — KRG bl SR IFRERIET 23840, AR

i fr RBO6 FRIERIRAENL, FIT AN A T RS2
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HPLAA R

WUE RN 12V IERVEHERT, T2y 20A BE /N KT 2%/ DRI 22

%5 FARIRFLHL, i 7E% roboRIO 1 6V HLELA itk I 2.2 CHIAThEE Ky
12.4W) . 2 JE BRI (1R HULG 3 T B £ T

BTHSANRVEHKE RN, FILS SRR T FGIENL 2 AR5 REALES A
FBES ThE . [FI A Z AN LUK B R AT e S EWLAS N I L R %, M
M-S 350 3 Wit 2%/ ST e Bk 7 28 /i % roboRIO [T FER Y. 4 5% roboRIO W HL R
F1dH PDP/PDH & FHRTHFERI FELH(E 2, 15214 roboRIO Wi HE AT T g HL It v

#£ (roboRIO Brownout and Understanding Current Draw) .

AndyMark PG A& Jis FEHLAE B B I ARGE BN AR REATARE . A am-3651 %
am-3656 I 53k Table 8-1 *FHLUE &M AN, XLERNLATLLS B At
WHH R, AT SRR 2.

R502 *{Y f 4 /ML Only 4 propulsion motors. 2% A [HERE B HIASHET 4 4. HEREHHL(propulsion
motor) & f& BefEHLEF ATESA R A BN ML, 1 B e 7y Dhag =2k /b "ii’ﬁﬁ (1) FEATLAS B 4 A st

HLHL.

AN JE T HEFE AL - EE:

A, T 5 I Hh SR T B ) 2R A e AL T EATL Cand m] H AL (swerve steering
motor)) ,
. BATHURES (B T E/ERED ML, (SRS BHEE, (HEAE 2%
JIEFEAEH RS, LK

C. 5 AR THAT U 2 B e R 2 6 3ok T A ko 3 77 7= A B K2 Ml ) LA L

R503 *AEXCEHN, (k¥4 Don't modify motors (mostly). A5 SEE AR NI AN A S RS . Bl
2N A A E B AR AR E LT B G R (electric solenoid) NS HEATARAAT 2k, {H LA RS LR 4t

mmo oW

AT IO

AT 22 2 S AR AN/ B e A/ AT B 2, DU FEAL S ALEs NN RS ) B
AIARAE FE S B AR RN, ISR B Sk DU B At e %

A LUET R ZE & HHL (P/N 262100-3030 i1 262100-3040) _E 414,

3 Table 8-1 fiT41] KOP {54 ML L ERLas A e nT b A7 20, DAJT (5] i+

] R FEL ML v R o s ) R e A s B e R B N AR .

Nidec Dynamo BLDC AL/ SR nlH 4 FIRST #£ (742241 Nidec Dynamo BLDC HiHL) i
PBAHETE, W Nidec Dynamo BLDC Motor with Controller.

AT A B M PR FROAR R AR A B 4 i . &l . DhREMERESE:.

Al LA Falcon 500 | #1 ME=E AR #10-32 46 k1847 .

Al EE L i T AT A AL

YefE, (HIUORRE A TR A RAE AR

1) 3 e AL R

AU H B2 VS MBS, ANl AT REHR AR T FE LS A e B
PER A
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R504 *H A MEEXT (KZH) WKsh2s4tE Power (most) actuators off of approved devices. & T R501
HHRVFIIFEIREAL. XS ES COTS THE B &A1& Bas — IR L2 Ak, BB #% # 00 200l Th 2R 1 15 2
B, PLEs A EME— RV R IR ShE D AR 0 B

A. HLHLZE 2% (motor controller), :
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) {{i%#: PWM [
c. Nidec Dynamo, BLDC Motor 5 fridz il %, A4 %A IK3) % (P/N 840205-000, am-
3740)
SD540 Motor Controller (P/N SD540x1, SD540x2, SD540x4, SD540Bx1, SD540Bx2,
SD540Bx4, SD540C),
e. Spark Flex Motor Controller (P/N REV-11-2159, am-5276)
f. Spark Motor Controller (P/N REV-11-1200, am-4260),
g. Spark MAX Motor Controller (P/N REV-11-2158, am-4261),
h. Talon FX Motor Controller (P/N 217-6515, 19-708850, am-6515, am-6515_Short, WCP-
0940) T4 %44 Falcon 500 &k Kraken X60.
i. Talon Motor Controller (P/N CTRE_Talon, CTRE_Talon_SR, and am-2195),
j.  Talon SRX Motor Controller (P/N 217-8080, am-2854, 14-838288),
k. Venom Motor with Controller (P/N BDC-10001) 1% FH % | % A& 2 Fa ML,
I Victor 884 Motor Controller (P/N VICTOR-884-12/12),
m. Victor 888 Motor Controller (P/N 217-2769),
n. Victor SP Motor Controller (P/N 217-9090, am-2855, 14-868380), 7!
0. Victor SPX Motor Controller (P/N 217-9191, 17-868388, am-3748),
B. 4tHi#f(relay modules),
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),
c. Power Distribution Hub (PDH) %z #ui@i& (P/N REV-11-1850) X FH sl AR UK 51 2% 1) 5
H1#%(CUSTOM CIRCUITS),
C. Szh¥= 2% (pneumatics controllers),
a. Pneumatics Control Module (P/N am-2858, 217-4243) #ll
b. Pneumatic Hub (PH) (P/N REV-11-1852).

J£i: Automation Direct Relays /& Fi[a) ). #RH#E R504 FIRLE, AR ETER
7E — iR B PR L e 2 1

R505 */INE#H#H#%: Don't overload controllers. &I 4738 B Al %4 Table 8- 2 Fia A S 7. Bk
AV, BRI E R e — AN A m

o

Table 8- 2 Power regulating device allotments T 75 2% & /- ic

Rl
AndyMark RedLine Motor
Banebots

Yes No No
CiM

REV Robotics NEO Brushless
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AL BEE
T~
st 5 i S BN 2%
REV Robotics NEO 550
REV Robotics NEO Vortex
VEX Mini-CIM
WCP Kraken X60
WCP RS775 Pro
Yes
AndyMark 9015
y EAEEE | No No
VEXpro BAG B2
AndyMark PG
KOP Automotive Motors Yes
NeveRest (FFA 28 Yes No
= N
Snow Blower Motor RZ21)
REV Robotics HD Hex
Yes (5 K
. , Yes (5K .y
Linear Actuator £k M:#EAT 20 I 52) 20A nH:ﬁE% No
%)
CTR Electronics/VEX Falcon 500 Yes
Nidec Dynamo BLDC Motor #7541 3% (IR Bz ) No No
Fusion Venom )
Compressor JE45#1, No Yes Yes
Pneumatic Solenoid Valves Szl IR No Yes ves
1) (FAEIE 1 1Y)
. . . Yes Yes Yes
Electric Solenoids EEEHI‘E (g/[\) (g/[\) (/I\@ﬁ 1 /I\)
Yes Yes Yes
TOM CIRCUIT |
CUSTOM CIRCUITS & i B3 B% &) #1) &)

R506 *%7 4= %l fA] il E. 4/l Control servos safely. fil [R EHL A AT H H A 5 51| H A —AMiEH:

A. roboRIO _Ff{] PWM ¥ [,
B. WCP Spartan 1£/& 25 (P/N WCP-0045) () PWM ¥ 1, B
C. REV Robotics fil Jx FEJEEL (P/N REV-11-1144) .

8.6 Power Distribution 8 /4
NT R A, AT REUNE A T EE SR P BT E IR, AU PR e LA AN TE S 3R AT B PR B Ak
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R601

R602

R603

R604

R605

* B il BR i1 - - AU L85 A\ )30 715k 5 A [E] Battery limit — everyone has the same power. LLZEHA A HL2S A
ME—& R L RESR YR, BIHLES AN, 22 1 HBAL 1T BREAN A i )2 3 SR (SLA) F s, A
T

BoEHE: 12 4R

20 /NI R R AR B B/ 17Ah, K 18.2Ah

JEIR: K

FRFRRST: 7.1 Jesf x 3 98~ x 6.6 ), BEANRS+/-0.1 Jif (29180 =K x 76 2K x 168 =
K, FARSE +/-2.5 ZK)

FRAREEE: 11 BEE 1451 (45 TwE 6.5 T7)

Ut MR BRI AR

o 1 S AR 1 P P T A 3

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

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

SIRNTER, MATRTBE 24 EER AR A L R 5) L XA Ao et (R S S A

HL R IR SIS R RS AT R . CE2 (58162 (FIRST Z&FM) FIRST
Safety Manual )

* oAt BN B T8R4 K M B 5 %% Other batteries for cameras or computers only. &4 100Wh B LA
T (5V By 20000mAh) AN R LR 5 4R 5 2851 COTS USB HiithéH. 5 COTS it 5
WA ESTAAL (B A L f it . GoPro RUAHALAE ) AT 4r 311 — &8 73 b E A T4 CMOS/RTC )
AL Il it v COTS 1R % UL K 5 COTS 1R % & AT 4 H COTS % A\ 2k %
B, HEATLIRT A LT %A

A EAREEENLEEA L,
B. UM RAME COTS ik, UK
C. AR R BGHATTE L

COTS it s &2 i I Ak B el B A% IR 2545 2 1Ol roboRIO e (Biltnn, " g
FHE"NET COTS iHHEA) «

*(g1 F 22 &% 283 A E L 78 B2 Charge batteries with safe connectors. {17 F T 454185 A\ B ith 78 L A 75 HRL
o HR I A N () 2 4 R SB 4 /4% 11 (Anderson SB type connectors)

*DL 2z 4 [ oA Lt 78 FE Charge batteries at a safe rate. /T4 T AH148 A\ Bt 78 FEL ) 78 HL 38 (1)°F 3
70 R AT 6 228,

*Ea i S 2 R A4 Batteries are not ballast. [ R601 A1 R602 R -E A AT EE AL, HLEs N _E A48 HoAh
Hth, TwH &G T4atHE,

©O0w>»

mm

rATTITOMMooOmP
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B0, ZZEASE BN B EAPLEE NS E &

R606 *[&E 47 i Secure the battery. Hlas A A JNE E 4258, DLARAE SHLES NEATRIZULIN Bivs, i
FENLAF NACR A B B E AT LT .

R607 *HJiEHL1% Insulate battery connections. A28 ALt FWrg a8 b0 RA B <o R H 5 A& 1)
B (B R, RLmss) DLAURA S a4k,

R608 *[R i FEJR Limit non-battery energy. AL#% A HFEHEEIR (RP7E LLFRIFURIHEAA R ED H Ak
K H LT R

AENRG PR RS TR, KR AR R806 M R80T #xit,

. MUERANE LS AR,

AL N A T S IAE i

3k COTS A3l (Rifk) E#s, B

P A G I DR i

R609 {2 4% ¥ - HJf Connect main power safely. 1 Sl #% AHi. 1 % Anderson Power Products

(5, APP) 2 # SB B Hz85 . 1 4 120 2¢H5(120A) £ R H NG R Wik %% (Cooper Bussman P/N CB185-
120. CB185F-120. CB285-120. CB285F-120. CB285120F &k Optifuse P/N 153120, 253120) #11
MidHE % E (CTR Electronics Power Distribution Panel, &%k PDP, P/N am-2856. 217-4244. 14-
806880 &k, REV Robotics Power Distribution Hub, fiif PDH, REV-11-1850) RM{#J] 6 AWG (7 SWG
8016 7)) B A A e, AR A HAL R & BT 5k (R625 R Vr s g RIN) ,
I Figure 8-9.
Figure 8- 9 Electrical connection diagram Hi b FEHE EIRERT, 721 AL 2 PDP, 75T HLBIE 1) /& PDH

moow»

fr ]

12V DC
Robot Battery

12V DC
Robot Battery

Anannannnt
D000 DOO0G

"SB A"\ 45 SB 2/ (41 SB-50. SB-120 %) , ik SBS siAF{a HABLL SB I3k
FIERF2E7 . FIRST $24LAATE st (& F F b A [ B v ) #B 22 2545 41 (e slopy
21 1t SB50 iE#E4:, NEHUT.

“ME S 7 KOP Hrply 4L thikidicas il 521t SB50 HEARA AL &t -
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R610

R611

R612

R613

R614

R615

G IR 1 W2 1 breaker per circuit. [% R615 1 R617 A5 LIRS, P B R #0040 FE 32 3
PDP/PDH fJ AN 52474 12VDC [ —%F WAGO i#E#zum v (Bl fi#kus v, Wi Figure 8-9 fian) , Y
HZIEFA L, MAZHE M6 s IRET fibH .

*152 \HESE G2 5 The ROBOT frame is not a wire. [ i e i 154 44757 15 41158 \KE 42 iy <
B, U KSR TR B B .

i i< U5 5] PDP/PDH [y APP 42 58 4 0 (+) B () Sk S5 HLA8 A FAT (7 — 5

7 1A 7 AT 120 Q KA 2 A R A

P @AM e A LIRS 302 PR . EATR] B s AR LA AR SR
i

TEER, Rk, BT RE RS (s mi gt A AMEIREEE) 4h
FeREM B 3 i . XK AU LA AEZ SRR, DL R &
FE o

*WN AT A %24 5 Bl/55 128 A Must be able to turn ROBOT on and off safely. 120A W% 2% 05 ZUHE AL
A NAPERPRIE 224 ik o TXRAHLA N L ME— SCVFEFH A 120A KTk .

BN RE PRI 22 S pty B2 " F) it 25 0 35 Ao A8 T AR TR PR T e 8, B2
RAER BT Ly T BRI I B4

SRZNEILAE 120A Wi as (A7 BN LIRS (hR2E, CAEDIS TR SR AE R 2
A AR IR 2

EARE WL AR LU fil B 1), (ENL5 8L 220 o B B DR i, AR 1B i oM
2 (B0, fELERERE A KA BB AT H) o

S RSG5 T2 Electrical system must be inspectable. PDP/PDH. #5645 Bk FI A TR 2%, 4%
i 25 w] WL (Visible for inspection).

KA ] L AN SR LA A AL TR ISR S AR BIX S &, {H BMELA AURELE
6 A FE A LR IR S5 2 T
*2% 1|5 FE . No high voltage allowed. {E{TEERz028H (R501 H ) R0 6 240 (R710
SED AR A I E 1] FL B (CUSTOM CIRCUIT) . 52 fhill HL B 7 A5 1) L AN 5 24V,
*#% 3 € 45 roboRIO £ # Power roboRIO as specified. H1#5 A B JEHI N D AUEREF| DL FAE— & b
A. K Figure 8-10 Fi7~f¥) PDP I ()4 A i F o+ B¢
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roboRIO
Power

B. 7E PDH (20. 21. 22) L@y 1 ANATI I la Wi as/ ORI 22 88 ) o - b 22 2% 10A IS ids, Jalas
GAEAE AR R P NE W s e A

Figure 8- 11 roboRIO power source on a PDH

roboRIO
Poyver

B
2
g
3
]
g
3
g
g
:
:

R616 *f%HlE4 radio L (—) Power radio as specified — Part 1. TLZ& MM (radio) HIHIELAIH LA E
— AT

A. tn Figure 8-12 ffizx, 5 CTR HUKIHFiEiEk (VRM, Electronics Voltage Regulator Module)
(P/N am-2857, 217-4245) ] 12V2A [ iAHIE, I HAAZIUE 32 213X L I 1 O E— 113

e

Figure 8- 12 Radio power source from a VRM

ojenbay|

abejjon

Radio

- Power
(o] o]

Section 8 ROBOT Construction Rules Vo 90 of 144



FIRST® IN SHOWSM

SIORBnglcs cREscEN Do presented by Qualcomm

COMPETITION firstinspires.org/robotics/frc

B. 7E REV Radio fitHif# 5 (RPM, Radio Power Module) (P/N REV-11-1856) Flf:4k M L (#)"18-
24v POE" LA W i 11 22 [A) A5 FH LA IR A 28
TR, XA IEE AT A A U POE M1 % radio fiH, {HIEAZEILAEH
R YR 544 (PASSIVE CONDUCTORS) ¥ VRM HiJEE N 2 C4f A radio LA f
"18-24v POE"%ii; 1 Y LAK W R 4 o
e radio it (=) Power radio as specified — Part 2. ##% R616 JyTC£& A1t A ) 4 4% 06

R617
peE s 22D N Sl b
A. K Figure 8-13 Fzr, fF PDP Kim )46 & Bilium 34k, B 7 5.4 CTR Electronics A 3#%
il #5it (PCM, Pneumatics Control Module, P/N am-2858) &} REV Robotics A ##%(PH, Pneumatic
Hub, P/N REV-11-1852)4F, ANEKEAT AR HoAth FL < 97 0% 2 213X £ PDP ¥+ |
Figure 8- 13 VRM, PCM, and RPM power source on a PDP
VRM/PCM/RPM
Power
B. 7 PDH () 1 ANREUI#A I g8l (20, 21, 22) i1 B 2225 10A IEWias, FEk s e
RIV N Wr e JiE o T2 T ANS A A FoAth AL AR K
Figure 8- 14 VRM and RPM power source on a PDH
VRM/RPM
Poyver
0unan 1nnn:
BAOOOBANGG:
g
BRIEGLEMMAMLAE S, ESH (Wfy FRC HL#8 AfiZk) How to Wire an
FRC ROBOT.
R618 *PDP/PDH E I8 &+ Rk {# ] Use PDP/PDH terminals as designed. PDP/PDH | &M 1 R fgi%

EIRTL.
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WIRTEEL ST BB EIE (B 1 4 20A H B H £~ PCM F1/5; VRM 4t
B, MDA R E Lt P £ S E (Pl 4 g% 1. s
BESEHHE) , REERRESELENG T, NEBMEE.,

R619 *#5 PDP/PDH 1 Fi#5 & Wi %22 Only use specified circuit breakers in PDP/PDH. PDP/PDH T ME— ft i
18 FH 1 T 2% 85 A2
A. Snap Action VB3-A %418l AT2-A, i 7#ER F57, %5 HLf 40A B TEAIK,
B. Snap Action MX5-A o, MX5-L &%, % i 40A 8UE(K, DL
C. REV Robotics ATO H )& A Wiik#%, #iE B 40A BHEAK.

R620 *#5 PDP/PDH 1 38 & B 8/ 1% 22 Only use specified fuses in PDP/PDH. PDP/PDH Mk — R ¥F{#
FH RIS 22 2 AR T R AR 22 (ATM B, B R:

A. X PDP Kiit, 5 & HH LRI 22 I B i) it {5 AH VT C R 4B AN
B. XJF PDH ki, {RIG2274 15A AL, {2y PCM 85 PH ff:HL B4 20A RIS 225k 4b.

HER, RERELATUERARIEFAL. WRA B SER G2 B i &
EVEEUR

R621 *[i&E XKW ER 2 {r " & Protect circuits with appropriate circuit breakers. 1R #E% Table 8-3, &4
SCHLELZTE PDP/PDH B —A HAL— BT RS 2R BRI 22 0/ 7. R T Kraken X60 $4a:# i (WCP-
1380) FUEMI B Al Wit BOR IS 22 AN R FE AT o) HoAth FL A A 28k

Table 8- 3 Branch circuit protection requirements 73 37 F & {7 3 2 5R

s BB o
Motor Controller (HHLIZEHI2E) K 40A 1

CUSTOM CIRSUIT (& il 2% K 40A JEPR 1
Automation Direct Relay 40A (*6M40%) N 40A 1

RSO A MARVRERIER COTS B | 1000 oy

Spike Relay Module (4% 8845 K 20A 1

Automation Direct Relay 25A (*6M25%) K 20A 1

PCM/PH - 7 IR 484 K 20A 1

éﬁ;};ﬂ% ‘é?%" $(Jza)r; radio S1R)/HISMEI PCM/PH |, 4o B3
Automation Direct Relay 12A (*6M12%) K 10A 1

ASFRI FAEE 14 PDP/PDH Fh A8 5 /1ML ) Wi 2 BUAE e i Rt o {6 PR A AT DR S
22 BT S AR R AR BB MRS -
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R622 *{if [l £k F4% Use appropriately sized wire. FT 5 BB I8 RAE LG MRS IR AT LR (155
AT HWL) . -

Table 8- 4 Breaker and wire sizing

VAR =y B/NFERT

12 AWG

31 — 40A W& 23R4 I R 1% X
(13 SWG or 4 - 77)
14 AWG

21 — 30A W7 23R4 I FRL 1% .
(16 SWG or 2.5 “F-77)

6 — 20A b7 E% 28 LR ) B B

11-20A {RES 22 R4 ) HL %
18 AWG

PDP £ %5+ 5 VRM/RPM B PCM/PH 2 JH]
X EH PCM/PH [ EZEHL%H
PDH #1 PCM/PH 2 |d]

(19 SWG or 1 “F-7)

7 PDP/PDH #1 roboRIO 2 [H]

7£ PDH #1 VRM/RPM 2 |d]

22 AWG

Kraken x60 £ A:F BAR (R I 1 L B ‘
(22 SWG or 0.5 *F-J5)

<5A W& 23 ORYHY L B

<T0A R 22 (R4 ¥ sE 2%
24 AWG

VRM 2A Hij# ‘
(24 SWG or .25 “F- )
26 AWG

roboRIO PWM 3 1 % Y (27 SWG or 0.14 %
J7)

554 (BELBERIA BESTELERML >1A B
(B, AIEERIRT roboRIO Ik PWM #ii. CAN{fs | 28 AWG

. PCM/PH HBIB%it. VRM 500mA #ith. RPM #itll | (29 SWG or .08 )
1 Arduino #iH)

TG 1A o HE 5 T ) PR 2 B T e A 5 IR o6 B ) R R I e B — 00, BRI S 2R 1k
RKPLARZAMMLIR
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DNIEMI A EIR LR, S 3R BN R AT BE A FH WA AR TE R B k. W SRASE FH e AR 28
MIHaEk, ZFRBANAE S AP UE WA A B B R AT S AU A SR (il L2 et A
LR B RO A5 5 2R IR

R623 *fii 4 3% 3k Use only appropriate connectors. 737 FL % A f14% COTS #ERi8%. #3k. COTS it
SRS SfSAN COTS IR EE R yuaE, R EREAS B S8 B e i & Y A%/ 3 e B I oo
MRHE R203, 2 1E4H H & R IIEH .

R624 *[fFHiEE M SL&Hf (K¥4) Use specified wire colors (mostly). FTE WA HHE(E S HiEL (B
Ak gL, H ML ) 28 BAL BAR O H H a BR AN AR LN K B R AR PR R B DL R B AR
A. IEM% (41 +24VDC. +12VDC. +5VDC %5) #Eh FH 4, . A, Bitami B A%
B. Mol R NIER I A I s bk ()
AN 4 A M T L 4
C. FHERERE IRV b ) H 2 DA A X b i, 2 P (] ZaE e 3503 0 29 A P 5 1) 3 7 A R0 B L 6
D. POE HLZ& 48 FH iy AR I [ 2k
R625 */NELFH I ot4 i 4% Don't modify critical power paths. 5 i B A5 BLRE A AT 28 A HaL L
PDP/PDH. HLAL#ZMHI%%. 4k 2% (HR4E R504-B) . HEHLMIKZN 2 (HR4E R501) KB HLmE IR skHL A A
BH RGH A O (R701 FHIEIIR K AITH ) 2 (A B JEE R . a0 B AL A f H sz A G, ja] e
P R RN N ARG e 1 = P BT e S 35 sl B b Fe i e 3 2 o
W 75 R U8 2 T S FATL 5| 2R Bk PWM 51 2R3z, BERIEMRA R T fl a i, BEAdE
RAME, HAER R712.
A[ 2 (S S IR IR LW R 4, HUF/FE L &2 —:
— AP T REQ pF)ECE /NI AER AL EE A BRI AL A N AT AL F YR 5] 28
OR T RESEILSEFR LTI , BY
—  HPHES AT FAER A A AR FEAL R PWM $2 645 5 B 3

8.7 Control, Command & Signals System 14|, fi$HIEE RS

R701 *F roboRIO #4122 A\ Control the ROBOT with a roboRIO. F#% A\ W ZiiEid 1 4N AT 4w A% 1 NI roboRIO
8 roboRIO 2.0 (P/N am3000 & am3000a, ##iASEARTF-M 1 34FK 4 "roboRIO™) BEAT#E M, Hid% L
- (image) il Ay 2024 _v3.1 B 5 E A .

VA AR AT 5E 22 148 FH B A 7 28 (co-processors),  Rij$2 /& Fr A ThE R 45 5 4% 1 B
FH IR ] i 4B A 53K T roboRIO. X 13E & HE RS CAN 2R 1 s L%
7o

R702 *{§F3#&E ) radio AHLE% \iE R Communicate with the ROBOT with the specified radio. 1
OpenMesh £ HF (P/N: OM5P-AN 5 OM5P-AC) , CERRRELFEF NRIIBN S E T 3& 41 in %%
W, IR SIS TR G M — R %

R703 *3 roboRIO 1 F$5 &K LL KM O Use specific Ethernet port for roboRIO. roboRIO LA F i 171 D6 25 % 452
FbrAT "18-24 vPOE "MHCZ MMt 1 (nl EBedEde, @it M4 e bl s: . @it RPM BBl CATS
LK REFER
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VER: 1E radio FHLAS N 2 (8] E T ¢ 1] R = Wit 3 B B H 1R 2837 _LHEENLZR A
HERNEIRE ST VRN HERR TAER —3 7, I RESE RS 5\ H % # radio
F1 roboRIO.

R704 *FIH13% A\ B WA #8545 D AN %% Only use allowed ports and bandwidth to communicate with the
ROBOT. HL#% A\ -5 #4E & 2 8] ()38 15 35 B AL 4 Mbits/#), HAXBR T3 Table 8- 5 H 471 Hi 10 £ bify
I:I o

Table 8- 5 Open FMS ports FT ) FMS S I

¥ 0 Fii& BB ?
UDP/TCP 1180- il USB 4 $&(% £ £ roboRIO If, M roboRIO [ |,
1190 Dashboard #cf ik $545 Sk it

TCP 1735 SmartDashboard 4 H] Yes
UDP 1130 Dashboard EI#14% A 42 il 4 Yes
UDP 1140 HL.#5 A\ 3 Dashboard HPIRAEIE Yes
HTTP 80 I8 NS B IE R AR Yes
HTTP 443 AL 5 NS HALIE R AR Yes
UDP/TCP 554 T h.264 RN SERF R P Yes
UDP/TCP 1250 | CTRE 2 HWiflR %% &% Yes
ggréTcp 5800- | 1 Yes

TSRS Eake 1, ZFER\ AT B A R X e 1 (i, W SR SR GE A USB #5543k, ] {4
FH TCP 1180 7EAL%E A F1 Driver Station /2 [a] 3k 4L 5538 )

THER, JCEMIMER ™% AT 4 Mbit 7 38R -
FMS F 5245, M. EMS Whitepaper 4 5 % 5 T 40 farts B AL AL 58 6 F AU HEAR(S
H

i o

HAR FIRST 28— VIS5 FiR BRI, SoVFS FRIME ] 4 Mbits/ # (194085 1%
A (H£) 100 Kbit I THLas AIEHIARZS) , (HFER L gid, LR
HE JCiZ i 21X —EEK

R705 *2¥% &M ERKIFAS Configure devices for your team number. D ZiHE4E (FIRST W28 A 3% 245 R4
AEY HRELERIFEE, BCE roboRIO. Driver Station B FITLE MM, LK N IEFAFIBMESR S, UL
FIRST Robotics Competition Control System documentation.

R706 */NEZ4T 32374 Don't bypass the ARENA network. FT G 1& 5 4ok B #RE L4, R8T 283 LUK N
RS TE DI N
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R707 *2% | HAh F54%18 1 No other wireless allowed. [ R702, R706 Fr K (TG4 815 UL K ZE 12 4L 1 B T-7
BIRMNARIFRZESS, AR ELIBEYASH TS5V HLas AN SBaiLes N 54052 5]
FNPERER

KA E 5 101 CUnBEARNL) AR S8 2 1RGSR s CanLas
N EFFAS NS M 00 "R P W R AR AL AME IR ) ANJ@ T o kil s Bk

AT S A U AN 3 o
R708 *JL4: M HF4 40 A] I, Wireless bridge must be visible. LML 225 E ML 28 N F, DUEIL TAEA R
A LLE RS WT

SIS FEBOR TR M 2 AR B P AR I B (L. PCM/PH Al
VRM/RPM) [ 7 .

R709 *Hl3% NAZ1%%(5 54T ROBOTS must have a signal light. #18% N 208 220 1 AMEAKELL 2 M2 KT
R A= 54T (RSL) (P/N 855PB-B12ME522 Fil/af, am-3583) .
{FA7] RSL #R A 20:

A RS AN L, A ERE AL AT — 20 3 JE R (£ 100 JEKD @iy et 5% & 2,
B. %% roboRIO Ly "RSL"f:Hss ¥, LA
C. REITA NI OITEAE, WIH%HE K Figure 8-15 7EXT 11 "La"F1 "Lb" s 12 [ JECE — Bk 2k

%2 . How to Wire an FRC ROBOT T fifiE#: 1%

Figure 8- 15 855PB-B12ME522 jumper wiring Bk

4

Jumper

R710 *H RVFxiisil R 4% B #1718 2 K4 Only specified modifications to control system devices
permitted. X} Driver Station %4 roboRIO. PDP/PDH. PCM/PH. VRM/RPM. RSL. 120A Wri%#s.
LS. T 36 oREh4s GRYE R713-C) 1) MXP %4 4k a s GIRYE R504-B) . JoZk MM,
PDH/PDP g a5 MITRK 22 DL A Rt AN DR 7 AT B0 B el B (Lot dmehfl. vI#. Ml
T B, PR, WIS , HERUF RSN

157E 7, Driver Station /& — 7T Dashboard ¥ FIFEF . A&
Driver Station #f4:, 1HZ &P\ n] & #l|H Dashboard #4-HIAKHY

FH ] [ 5 X roboRIO H AT 4 FEA AT

FEL AL 1) 2 P 4 B P 9 v ) 0 B R A T A 1B o

R T B E A LA H 2%, I H YR it T

W N EgE N E, HrJRse H Hf4k i 8% (Bridge Relay) FAEE227] FH 1 4 VB3A-20A 5 47 iy
MR
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R711

R712

R713

B.
C.

wIOOVOZIrALTI®MM

HLZE. HLIANE 52 T e LR B AR v S R AT R

R CRARG 7D R i [ € 2R A om i lLas A b, BORE HLSE I e B i b
G R R] e vk =

PRV T AR Ve ad . R ThEetERESS

A DA SOk 2R R BRAA L B

"M\ Jaguar HILEE A LA T IRAIT B, T2 fil I BR AT % L ER AU

A ) 3 i B A 1 1 S s i A

UL Rl 4% L A3 R 3 20 mT ABT IR . RIBS A/ BOE

- REBEEB R e PR RENTILRS S 4R AT e R, it n] DU B gt AT 4R 12

AT LA Talon SRX #4f s 1 HU R 75 1

AJLE TS LR IR PN B8 A AR AR R UG RS

Al DL BE PDP S N 155 N8 IR arfL e 25 ot oo k0% PDP i 735) -
RoboRIO 2.0 SD <A A # AL A& 1] SD R

7t PDH/PDP 7 % 2% A4 W 2% AR 25 T4 s in4a 264 Kl

FHIhRE 5 R e 2o 1 & et ) R IR 2 7 (1 RSL HLFERESS) ©

TR, BAARVRLER, HIZBHSEMEIERNRIETR. SN BTRELERS
P, FE R E AR ORME BGR P £ TEVER, SHTAI4EB R EE AT e AR H
A o

BN 0 Tl MEL{E R, 521 this OM5P-AC Radio Modification article.

*E 151 B4 S BEELZE roboRIO Don’t connect motor outputs to roboRIO. [&$85E 1 12VDC #iA 4k, 12VDC
YR . 4k R3S AR Bl al i L% 1) 28 4 HH NS B3 % 8 2 roboRIO.

* M roboRIO 4| PWM #2422 Control PWM controllers from the roboRIO. &4k 85t (fR1E
R504-B) . ] iz HLHLAz il 25 A1 PWM HLATLE% 1) 45 35 B 3% 82 22 roboRIO - [FIAH R o 11 (4k FL 28 R 4k vy
PR, R IR EALEE R 2 PWM 506 288 2 PWM 3 1D, 7] B a%ERei@ i+ WCP Spartan 14 /5%%s
Mo, sUBEd &M MXP %48 CIR#E R713) . B2 Nidec Dynamo Zyikx i 2841, eI 2R3
s SRS, %3 H A L JE L 2 roboRIO #74 N\ /%i 42 1 (Digital 1/0).

* A YRR MXP %% a2 #3X 38 Only approved MXP devices can control actuators. {1 5 i& it
MXP $ I AL, FLDh 2 2 B N AtE i DL — Ry vk e

A.

HAEGEBSUERT PWM 5] A

TR PWM 5] BB 6544 (PASSIVE CONDUCTOR) 4%, &L
1 AN SV A RSS2 (ACTIVE DEVICE):

Kauai Labs navX MXP

Kauai Labs navX2 MXP

RCAL MXP Daughterboard

REV Robotics RIOduino

REV Robotics Digit Board

West Coast Products Spartan Sensor Board

g. Huskie Robotics HUSKIE 2.0 Board

ToUR-F AR 4R H D REA R T A% SR/ m i A 8 i n - B B R R AR A e 6 B R
B (LR, Bk, A HURIZERBAIREE) .

AT RS/ PR e 2 R A AT e 538 1 S A FL ) B 2 A A R/ B 4 FL REIR PR 8L
o

~P Q0T
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TCIR R 2 A E S T 1] F LR A F L H ) PWML R 51 BT, X RBRE, BRI
WA IR BLEER R A MXP 5L, FEA PG Al MXP 5] 142 18 LT € £
B .

R714 *)\ roboRIO #54| CAN H L% 25 Control CAN motor controllers from the roboRIO. £~ CAN H 1%
il 250 L6 2548 F >k B roboRIO [FME S i T4, @it PWM (R4 R713 i4k) B CAN &2k (H
Bealamid i —A~ CAN B2k &bt ) 155158, (HIXWHME 5 AFE R — i & LRI A 28

B CAN BRI &0, AETSIRHF K E roboRIO f.CoBk, #t ] A#H CAN H

*ﬂf%J%&EfJFﬁﬁlﬂﬂhﬁ% Thhg. (HmtZui, M roboRIO K HIIEE . & HATEE
Jiifi CAN %*ILT“%J%&I?H}U}'ZEQT%M’E K ERAFE R701 IR

"B % 28" (Wired directly) B 3@ IS AT — RAITCIR F 28 (R e v eI 548
HI R EL AR E) -

R715 *M roboRIO #f| PCM/PH Control PCM/PH(S) from roboRIO. £~ PCM/PH £ Zii K H roboRIO 1)
B SN, JFiEIT 5 roboRIO PE CAN f¥) CAN M4 s (HESERE0E 5 — /> CAN MW &%
TeHEERE) o

R716 *i%%: PDP/PDH | roboRIO [f] CAN 5.2 Connect the PDP/PDH to the roboRIO CAN bus. PDP/PDH
CAN 2 0 5 Z5%#23) roboRIO [N B CAN &2k (HEGEHSGET 5 —1> CAN SN & ER) .

H < CAN B L&A T ER XY, 55 W, How to Wire an FRC ROBOT.

R717 */AZEE I CAN &% Don't alter the CAN bus. A fUFE R T8 2285 BH KT roboRIO 5 2k F )
PDP/PDH. PCM/PH F1/a% CAN HiHLI5 1] 2% 2 (8] 38 1S 1154

A Weldmuller CAN iE# 8 um T L RN —IR S 4k. ¢ CAN SR B
277, 153 % How to Wire an FRC ROBOT.

R718 *Ju¥F{#F] USB % CAN [f¥54#2 2% USB to CAN adapter permitted. f{i/i] CTR Electronics CANivoreTM
(P/N 21-678682) USB-CAN & ¢/ 4%, AN roboRIO 7 INAAMK) CAN s 2kiEH .

LA 5 SR FT A SN CAN e R #RAF & R714 ISR (RIVAT LLKE FR Lz i 48
EREFIZHINEL LD .

8.8 Pneumatic System S51 & %
N TR A, AR R U A T SR A A BT R, T AR LA AN TE SR R AT LR (R

R801 *{\ s F BAM 4 F] (IS, Zh &8tk Only use explicitly permitted pneumatic parts. Jyi# /2 5% 4. —HME. &
AN PEQIHTE S 2 EER G, BRAT B VIR AR b, HLES NASTSE FH AR S B 1

R802 *FLEHISENEE, FE&RIKEHBEM No custom pneumatics and meet minimum pressure ratings.
FiE S8k & A& COTS [shifkt s, I+ HLAuH & L NME—%&1

A. &R S R 1508 125psi (21 862 kPa( Tl +), 8.6 Bar) ok
B. ZISTE MRV TIAE (0. R809) W NifF, 4k 1z 70psi (~483 kPa, 4.8 Bar) .

(ERTE S, " TARHE A" B AT A" ORI 71 "4, AT I A A
HIER
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It is recommended that all pneumatic items be rated by their manufacturers for a
working pressure of at least 60 psi (~414 kPa, 4.1 Bar).

R803 *AZEK #5212 E Don't modify pneumatics. FrA BN ofF A ITEJR2E . RAEMBHFPIRS NEH. #14
RN U

A.

moow

S E AT

PR E NRA TR, DS RS,
FEFHIATIREL, 2300 Pl R SRR AE T Bl oot
MWABNEL BT 258, (HABEARFAFEE), Dk
AT PRl s g, e IRtk RS bngs .

B0, ARXT BT AR REAT A B . HUBOIN T BT - IR 2 8%
FRAE R AR A

R804 * X HEfdi 4% E S 512% B Only use specific pneumatic devices. H1.25 A\ _FME— ¥ FH IS B RS0
DL

A.

o

m o

Srxec—-ITom

S ieZE R, HIhft S KOP #2450 s il Ik e & R AH ) ,
57 1 IR 1 40FE Parker PV609-2 5; MV709-2.
R 5 KOP $ 4t ) itk 1 D) REAH ],

A2 IR ] 4% Norgren 16-004-011. 16-004-003 5 McMaster-Carr
48435K714.

W T T ek AT 2 125 psi (~862 kPA, 8.6 Bar), JFAERIE /D 1 scfm (~472
cm3/s), A ReEIAYIRESEF

FLREIR, e K I EAR N 1% 9o (AMER 293 Z2K) 1 NPT, BSPP & BSPT i [, Z/MEA
%t (AFRBERZ) 6 =KD MERPGEE %8,

BANORBETE, RKIMERN %I~ KRB, 416 2=K) ,

JE ARG TR R EESIE CREAE "EHRYD  BEEAERRLT (B FE COTS Ash U
HE)

BT R AN RGEHE SRR, BTS20 2 R813 IR .

S RIS, AT R 0 R AR A . (B TRy = IE e = IEHES D

JE AT A oK T AN S 60 psi (~413 kPa, 4.1 Bar),

SEL R BNERPEHEFT R REHEAT,

SEhfigSEE CAEE Clippard it < P/N AVT-PP-41 BR4M)

1 5774 R806 bR EZENL,

PR EEER OK) 8%, DARRE R BEER OK) iduEds, DK

C X GE: SO R S B e, AU T A . AR AE T A

A T, S LR AN 52 S S A T BR D

PLR &N B TSshke s, AN IR S ((ELAZRRF A AT A At R0 ) ) 22
XKD

A FPAEAETSHEEE,

B. HM¥ COTS A3h (Rifk) BERS,

C. S (R"3h) &k, UK
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D. MEANTEARGH—EH KB E (RIS E s

) o

R805 *MMBEFHASEIRE, FEIXLIEM: If using pneumatics, these parts are required. fn 5 {3 < sh 64,
LA R 35 H 0 G E S sh Bl i — 4y, I LA 8 A<= () Bk A ] . W& Figure 8- 16.

A. 15 FIRST HL#s NS SRR Z6HL (4R R806)

B. JitE/EAIR %R OIRYE R804-B) JF O AHE (HiHE R811)

C. —/>Nason JE /JJF% (P/N SM-2B-115R/443) #i1/5% REV Robotics /& /J4%£ & 2% (P/N REV-
11-1107) , %H8 R812 AT a4k,

D. Z/b 1 AMEENETHHER % (R4 R813)

E. fS/MEAAEJIRMIAEE 1R OIR¥E R810) , BALK

F. 1ANEET/EE /A2 (HE4E R808) .

Figure 8- 16 Pneumatic circuitry <.z 5l %

!4— Pressure relief valve
8 StERE

TFESETRS

Air to working Working pressure

components

/ {cylinders, etc.) / regulator
ST

S

&S

Working pressure gauge

TIEENE

Pressure switch

EAFR

Ejjj?”i]jﬁ% Pressure vent Stored pressure gauge 11% J_jj%

plug

R806 *{Y[RHLAE NEZEHLIRMALHI K452 Compressed air from ROBOT compressor only. 7E AN ZEH it 2
B, LA N B RAE S S AU 1 SHLEURZENLIE M. RAEALI RS AEAT AT R ) N A T
12VDC F 1.1 3L 73R/ 43 (£ 519 S5 EK/FD) HIAsFRii =

HLEs A ZE AL AT UL i HoAt IS gL AR, ELES N — IR BE — M€ K R4 4L
HLES N LB P 48 7 S 0k H — N 48 AL

vE: Viair C RAEZHLIHK TAEE J1o8 120 PSI, #isg (8l &% /1 K+ 125 PSI,
IR L FRF B AR P 25K

R807 *fiz S /1 LR Air storage pressure limit. HL2% A _FIAEiESEATF KT 120 psi (~827 kPa, 8.2 Bar).
A FH TS N A7t SR i B AEALER A S
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R808 * T {E <& _[fR Working air pressure limit. HL#8 A\ L3 TAESE (HT IS &SR AR KT 60 psi
(~413 kPa, 4.1 Bar), HHau@ A F AT ik =05 7 T gt . oAby 8T A2 T
AR T o

AJ 257 () 18] 60,45 Norgren 75 #% P/N R07-100-RNEA #1 Monnier P/N 101-3002-
1.

R809 *1 T /EALHI#%& FR# Limited devices at high pressure. R E45HL. WHER. & /TP, KK
S R AE. B AR ERES . IR A ERRC A T DAL TR AR L i R RS s
SRV 1 4% 130 v i Bl BT B K i A e AR R BUE AR 20 115 psi (~793
kPa, 7.9 Bar).
R810 *Eﬁi@ﬁ‘ﬁﬁﬁf'ﬂu Pressure gauges must be visible. [ /73 06 Zii 22 55 76 18 FE 2% WA T 50 BInIAL
BRI R IR AR T 13 ZILL psiv kPa Bl Bar AL RN 7]

R811 it/ B 25K Relief valve requirements. itk /20 L EGE R B R 45 ML L, B30@ I 82 21 R 48 WL Y
ErAURERC A CandEd . e s &

25 FE RN ZBUHG 75 A/ 53 T S 1), (s GAE 125 psi (~862 kPa, 7.9 Bar) & /1 PR . I IER At
SR\ I T e CARHE, 0] BE v ARRE
W R AU B AT 2 (S3hFM) Pneumatics Manual.
R812 *[& JJFFICEL3R Pressure switch requirements. [ /7 JF ¢ A AUE R R S 3 B B = RO CRIE AR5 882
A 5 DU BB (A7 7T
B
A. Nason P/N SM-2B-115R/443 (ln k48> Fl/8k,

JEJITT R 1 2 M 4 e 20 B e B ) R 4 ML) PCMY/PH F T S8 A\ o, 4n SRASE H
roboRIO F4k &84, MIZE42 3] roboRIO. U1RIEHES] roboRIO, MWZ%T roboRIO #4725
e, DUBROT RS IR R AL Bt i gk s i, 71k R GEs i e

B. REV Robotics P/N: REV-11-1107 (i bprid4E4)
A SRR A AR i D6 2 B B B B R R AR LAY PH CFEME Ay 22.0.2 BFEHD AR N 1]

0,
REV Robotics 40l & Jif&Bgs REEH T PH i bHLa5H], AGeR T PCM R 4iblas
Gl

R813 *H S ZEE K Vent plug requirements. {£1] & 1 HES ZE #0445

55 HgEE, DMEETFIHRIER, RefEA& BRI E A A RSHES, LB A A & 0,
PA K
BN SN b, HTEWR L, D7
R814 */NEL¥ Ho i IR 4y H i iZE 82 7E — it Don’t connect solenoid outputs together. £ 4™ HL R & (1) 5y B 25 SO
&It
B RIEFHAMAEG I M ARRRE, BEme] el gl A —%E,
WANE SASHEI o
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8.9 OPERATOR CONSOLE # {2

R901 *{ F+& € i Driver Station #{4 Use the specified Driver Station Software. National Instruments #Zfit
] Driver S #2281 B n fE Sb AR 21D RME— o iFfe s HmbLas N R iEiz il (BRI A3 By F30
ER) FHSATIRAS CB3h/ENL HIN FFER . Driver Station R 0AZ05E 24.1 BUE B .

RS FRINES ML B kTR EE T E RS CEICAHN. Pk
25) 334 Driver Station #ff.

RO02 *#R{E4& LA T2~ The OPERATOR CONSOLE must have a visible display. #:{/E 43 =& —E H
BAEFR/BANETR A T L8 AERTE 2 AN E, DaaFE— BT RREE, HTER
Driver Station A2 IIE B . 1% B BF DAL TEBRAE L i Y, DAMEZEA LA A L BRI TT LAY 2 1 2]
i AT VI

RO03 *¥ FMS F UK M B % E #/E 4% Connect FMS Ethernet directly to the OPERATOR CONSOLE. 3%
4 Driver Station #FI ¥ & H eIl BB SR AL LUK M 2R 5 FMS 82 (i, ASpeidit 22
ML o SFRBAATIE T LUK R £F sk ot 1 LUK A8y Candr g, USB DL M4 3#2% . Thunderbolt
DA B e gs ) o A28 b 0 DA 9355 11 06 515 F- e 1 1

SREI A FEINIE ] THEBE FMS 19 LUK o0 11 BB 2T, iR R LR T e
S B, S 24 I AR 1 66 B AR

RO04 *#R{EZ R E R OPERATOR CONSOLE physical requirements. #:1E %4 A 15

KFB5HR (£4152 JEX) ,

REEARIE 1 R 2 Ji~F (29 35 oK) ORNEFE LS8 1) 3V E F 15 s AT T4 5D
EHLE IS 6 PR 6 BEsf (29198 H2K) , B

K EII7 M (58 5.6.2 Fi AR MOAIA IR B 4h, L 5.6.2 #E4E0E).

PRAES S P ZE g — K 4 JER 6 JE~F (L9137 JBK) | %8 2 3a~) (BRRfED
IR CRR"TED , TR R E L e 4 b, W 5.6.2 EEEN SR8
EA R
iR, BRKAEEEERS, HEERT 308 (K13 Tw) KEEXims
ZRVGAMOK R, RONENRATRE s A 2 e H1E I .
R905 *{Vf¢ fi7Hh T4k (5 FIELD wireless only. [z 4L R G415, A4 A HALE N EL@EES
PR L ATIEAE . MERE LR SRR IEME . AIE SR 2 PN I 1(E

ZEIEAE A I TE 2 RS EAEEA R THGE LM R AR 4. E FIRST Al A
oA, MRS (RN Kinect) AN@ T R&EE®RE, RVE
M.

R906 *ZkFH %24 I#R/EZ % No unsafe OPERATOR CONSOLES. #:/E i EHLA S8 F fa A Bl iliG, NEE
e, AMBIERA R, AT AR H s AL A A BIEAT .

©Sow>
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9 Inspection & Eligibility #1285 A& 2 Al it % 4%

AR EH RS MR . EHFETTRN, TCieHlas AEAE i b, R AR T — 44 BA 63 Y BLAE TR B IX 35
W, ZBAES N T EE3E

TERFRELEET, HHEMLEs AR A 1 (LRI) ST EBAE . HUMEE B sl as A& A & v e Bl R i T b
B E R A LA A, DU R AT S iSRS AT HLEs A RS B sk a8 N & AL B AR 5E i), 1%
WAL Z L LRI

KA 2T LU BOEAT, BIFTRESBUNBMERIZR A 38, i) i B AR I AE T 5. fEREA R, ]
AE 2RI 2 PR I T B AN R ARG 2 03 o 2 3R BT 4T R ZERAS AL A A 03 B0gkis 1 T L as AR 2 53 2 5 L As
N

BIRETRIRIERT B X S RN BHAT B B A RUE Ry, (HIEEHLT, REASAN RS A h#EER, 1E
PERE R HILR 45 R B IR SR BURTT a6, ST A L NBEAT A IR IR A, LA B IAKYE 1104 75 ZE AT RIS T
AT AU

A A2/, RS ASINTUERZR>13€. Hi2, FTAL LRI BCERFA AT RER A E bl ds A %4, JREEIE
HARB:Z M2 38, HRMESZIA IEM/ENla BT E. 1 DREMPEENRA DREMERIAT, fRISALH
B (R401) « = (RA02) FIBEALIH (R408) KEFFEERK,

FELLITTAART, AR FTAL LRI BEEEAHE O BT & 2 3R 5% (L8 AR S A1 " 205" (BYPASSED) IR
SN R 1102, , HLEF N EEHUS BEA 208 I BARLATI AT B A% 3R A5 B RS 8R4 70 BTRIK SR 1500

HLEZ Inspection Checklist (BHiFHIBHE MR A 2024 EHGR) WHEHSHE
INZEZERT AT AL N BT H R . AN S RERATH TR E.

9.1 Rules 2 A ZEH N

101 *XERECIMERIPLE A It's your team’s ROBOT. HL2% A & H - EH UM B/ F EHIH(MAJOR
MECHANISM) 2445 1 FIRST HL#% A 55 28 B il i

T ENCRE B — H A/ SR B A, TR 20— T3kt Hlas Afeah. &7
B i it E, AR R HAR LA AN PRI DL T AT — ] SE A 55

AU R LA N B e = ZA U B th H ARiE, (B IR AFE L BAN sl A BA AR
RALDEY (Fan, #ETo. BB, RERM. HE EERNg . RULE A/
BN B

F BN B 6] EREEAR T LT g
A BAEERT,

B. ¥fEpiinR, LK

C. TEHINEIINLEAN .

— AN EEN MRS, K] gEA AN LR s ((EARRT) A
INCECS

A. KERFEAALE,

B. BT EENM I eI, PLKL

C. COTS Y.
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1102

1103

1104

1105

TR AL A FEAEF 307, HEAIE BRI SE R, B EENBERER 2
DL SFENISS TIRR . AU B I 2R 2 R AR S Al fth AT T 75 i 17
PLES N EEN U E

A BRI 2R UM B e P iR Sed iX — 2K, BEARF &AM ks, A
P56 FIRST HLER NSRG4l 7 A B 64

A HURHABMOIR BER) EENUMEE, COTS EfFERSN, AN

B. MIHARBMIIRAGEEA SE RN L EHN, B DR EE—/N .

*ZE SN /MK E 2 BB WA Get inspected before playing a Qualification/Playoff MATCH. R &
MNP NS VISR, A RSN EmIRSE, IR HER 2 st 34545 .

AT MREHRFIFEIRI, ZABBUHRS, BERRSNiZgE. WRERFETEE RN, ¥
ANBREBRAE %3 LB P A A pE

TEHVERULIE o FIRST HLAE A 38 FE B L6 20 ORI IR B A pidid ki A . AR ok
WA ARk S 2, WBCEA AT RERR AL E S . S AR AR Rk A LI BRIk At
I LL R AT B AR i e A

*EFTA ZR B A £ VUL Bring it all to inspection. fERS AN, ERAEASmMIPLES N A2 EHLEE NARFELL
PR A IR E (BRI B PTa ) - BB, ToHERiedE (RYE
1104) , HEBAGHEL 1508 (LH68 T . GEE, RARLAFEMKE 150 B (468 T7) K
PLEs AU L, (BAE LESE A AT AOBLES NEEL A3 R103) o 38AF 2% 3mA1 R103 A 51 (K] M L
AT EREN.

*BRAER CA T AR E R, B ILES A BT B AR L 5 E 78 2 AL & Unless the change is listed below,
any change to a ROBOT must get re-inspected. 15 & Hic B AL 8 AR TF & B Mlas N g5t ae ],
MIHLAS N AT LA RS A A 2 E OIS B 1 T th g . RA R R A TE FIA LSS B n] DAAE P I LL 3§
Z IR, B RREE AL E, M TRARIE AR E A A . IR ANl — s G B 53T Tk
e, W DAUE B B A A S S N3 .

BIAMERSIT A E F #r (BRI SBWLSE AR EE. Stk e kAR R .

whn. EE e s RRREE A LA, R RIEED

PRAE PRI RN N, FEahak 2Bk,

BT LA AR,

FHAHTEI COTS #f4- & 4 COTS FiF
FIMFEIYIMEEE (R BE. MR By g, DLk
W0 PRERERE AL B O 4% 1103 A5Gt I H LIRSS B TR VLEE A .

*NELLE BT A )4 T Don't exploit re-inspection. 238 AANEF A 1104 HF 152K F2 5 K38 1103
) B R 1

PEPR ) TC R P A Z A€ AR Bl AT RC B (Bldn, i T IO D s LA 5D .
IR NIEL SR NE R TX—HN, LRI G5 ZS AR, LT AR
e, FFEELMHBLT, LRI SIZS RN EF M —AiE, %S EKAE
FEHWIAME I E S 5%

Bl —BHSENEL TR E (BEIEEE A . AR5, ERMILER
KA E B, HLEEA. AfIB ERE/NT 103 EERS], HAT

Mmoo w>
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R103 M= ERHI. R 1104 ZOREFAEN N, AN RFRHLEEN. AR B
AT A, REE, HLESATS A BB —ES )RR,

Bl 2: —BHSENEL TV RE (BFEIBERE A - 5, HMERERHR
BN E B. Hlas Ao A B REEREY 1 1103 FHERRS. XHHE

EHLEIR 1104 HF A, Jk A HEERFESL, LB 1103 MESKR. HBIA T, ZBA

PoEHeE] Ao HLES AL THZER 1104 EHGE, ZABAE RN,

Bl 3: HESIEAIERHA A . VNS A TV E B 2 LsE, e aEE

N17585 (79 T3 o Hlas Nl | A KvB ke & FikeT 7 L€, BAMTHe®) B,

HrEZ A, JEREATHER, DMEHRE A, EREmE, AT ISR,
PAMLifele] B, ZSRFEHkA. B, LRIMREEZAA ed R 7iX—#0, 5%\
BEAT T RHE, DAY IR A ea . BRI & TR MU, LRI 2 54T
ELIEFE A BB, DUEAEFRIAR 1 EL R A

1106 *HLEE A BFXHFHITHE (KESHEM) ROBOTS are off for inspection (mostly). 5 7 Fr& #Hx A 7
M24s, PLas NIEWT .. Sl ERINE . #Eal A ig g2 B AL TR IRARRIRE (kR dE it
R TR

RAEELR R BRI L R G RENE BAT AR E N (EfH R &S At f2 . 4B bl A
MRS . QRAT G LU PIASRRAE, R 53 m] S vepLas A4t e Y 13 280

A HLEE BT FR IR e A RER B, AR ANLER AT SRR, DA
B. MM T LB E, LA RAMBE O # 17 1) E

fER AR, AT HE & ZER A A A R X SR B i o

107 *PLENE LI F4ZS5 No STUDENT, no inspection. Tt & TAE#BLAINE DA — 4 54 BATL A5
B FILAS NEAT

IR0 BRI, WSRO H . BT A R A, T4
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10 Tournaments %15 3% &4

2024 4 FIRST Hlés N Te €M I H AT LU RS T AT . I bR E04E 3 MU L8 2550 3¢
(Practice MATCHES, AN—EfEJrA )7 #€(District) 38 b idf47) . %% #E(Qualification MATCHES) Rl Tk #¢
(Playoff MATCHES) .

FERARIITIRZ AT, GRAFENTN SRR ERAENLES A2

TS FE UV AR AFHE4 4 (Ranking Points), #E4 24 v e A AT 171 F-1- BA (seeding position) 7 &, F£ 1] BE{HA
13RI S IR IR TR A%

HE/E ST RE = TR

10.1 MATCH Schedules Lt &g 3

b ZEIT 1B 22 B TP i e i tb 2% . & Figure 10-1 A48 7RI EIZ4H7515 B, Section 10.5.2 th#e 224k
T A4 RACFEFE(SURROGATE MATCHES).

Figure 10- 1 Sample MATCH schedule Lt ZE 7] 6 25451

BA{RF/E4IHE T ALLIANCE BARRR B EiL
Red or Blue DRIVER STATION number
Qualification Match Schedule 1,2,0r3
BARROLL IR Event Name \ [
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
Thu2:37 | Qualification 2 2 7 8 9 10 19 12
Thu2:44 | Qualification 3 3 13 14 15" 16 j? 18
MATCH Start Time  MATCH Type LEEBRRS Asterisk (*) indicates * SUEIZPAE
FEEFHERTE ppsmsmmiER MATCH Number SURROGATE MATCH  FIHUEIE%

10.2 MATCH Replays Lt R =&Y %)

LIRS FER, AR B L e T AR . SR LAY R R IR SR LP R A Le 3 . IRt B IR 3 Tt
YR sl N S E s b LE 38, s IS M. 283705 (ARENA FAULT) &8 28378 T st iR, F6
EAFRF:

A, HITRUTIRR, i B oA
a. IEWH. ORISR DA
b. HlL&s Nt FEmxt 3/ 2E4 R,

PRIATL A A\ FH 37 1t Ve T3 A PR3, R B B SR 1L e AT A2 IEK B T B B8 4
R, WA JETZ- .

BRSO Rt O 7 S S R T P
FMS S0 424,

S SR H I (6.8 7 HUE Hh BB IIERAL L DU
LU AR radio WiTF, M7 A HCAMLAE ABRAEATT 8 Ak,

moow
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AR SRARE RN HIWT, A T o L SR R SRtk e, HA2 R B AR AT AT SR TR, U LS AR
FIRST SRR BAAE S THHAIN FTA VIR, X A A= REm L R 45 R A 283 4 i EL 83047 S ZR AU BLR .

GRS, LRI, AR T RN A N BR AT EL RN/ BHEA 3 1) 23
P, DL ZREE K 52 20 .

AR DL FIRST ANy 2 R He A 70 20 e Bt F T HEA2 R dERIAS 207 A2 ERRY
WA FRIEE R, U] B SRS R 52 B .

THER, RYE ERA AW, AWML RO HIEA S FEL R EE. FlT
BAEEART:

A B RHE A, AT A CRENLE NGRS, I EA SN SRE R,
e AT IR FE T

WA B L I 8% -5 383 TN A8 AN UL,

XA T AT A BE IR (BFRAE AR SR D, BLK

. FEHEERJR 20 M2 AT L G 1E 5.

T201 *EFEMIFEFEIL]R Replays will be the same. 75 5 28K 4837 M5 0l 37 Hh 3 PR s i bL 28y, MR —1)
GRS JTRNE A R 25 28R UL, X BRAE 7R E IR T AR RTAL 48 A\ 4k 2% 1 BA LT 25 2% Fh 0 e 20
AT WA N TN 40 R R R AR o B E LT L BRI 7 =

AT EBREBIYEZR, WEAXTFSE

moow

10.3 Measurement % &

FERAN ST, SR BRI A AT 2D TP 30 708h, FESLHIE], S 3ERA AT LABY S AN/l B dyits, IRRHLES
N AT A IRERAE . FEA TR BARIS (ALK AE LU BRI @ A 228 A . S 2ERATT 1] FTA 42 AR r) el
e

T301 *HL23 A\ A GEJEHLAZ]) Freeze, ROBOT. L3 b F il & #A 0], Hlas NI CLash, (HEEARER SN, ARefH
JEFE L ANENELE, AR S SR, e RS, B AN B & A B (Bl 215
Iy HEBh. B
A OKELS, NMEEFRFEHROEMEFERRERTIBE T TS, BHEEL.

10.4 Practice MATCHES %> 3&

GRAPAC TG TEZ ATHAT o SRV FEFERNG R AT, (B T4 FETFahRT. X T Xk FE(Regional), FRiE
RGN, ZFERERILWAE FIRST Robotics Competition Event Results site F AR FIZELRHRAE . 25 5] 222 BEAL
SR, SEENAF I CLZHRIS 3R FRIESRAEE TR UL S S E e 6 Bfk, BNE LSS
B BC B EI BRI ) 5. EXMIENL T, FMS SBaNLGE S T M2 ) 5%

W3R8 AR ZHERI PR, A ORUEAE 7 SR8 F kAT 25 > 38

10.4.1 Filler Line %k &AMy %k

AMER T AN 2 HEIZR ST BRI 2 0, BIAN D HEGR S BRI SR H T 00, AMZ LR B IS 3R AL I e 3 58
BRI, AN AR IR BIBA B K 2 ZRBAAE GRS B B T B2 A AM ZR BB AR BGR T3 TR ) 23 18] o

HATH L BLTR BT 25 (11 A A BEA% e AR 2K

A AMIEN P L ATEE A O IR ZR > JRI IR 38, AT ARBRILEDR) |
B. #RIEHMIGHLEE N —IMAFML L%,

Section 10 Tournaments Vo 108 of 144



https://frc-events.firstinspires.org/

FIRST® IN SHOWSM

M s’ORBngICS cREscEN Do M presented by Qualcomm
COMPETITION

EEEEEEEEEEE IS firstinspires.org/robotics/frc

C. TEAMVZEAN, ZIEBAAFIRHALE NFEAT IR,
D. ZFEAEAMILP LA EAGET 14, Bk
E. WERZFEPEAHBASINZE 3R, WAF R INAAMIL

10.5 Qualification MATCHES % #% 3

10.5.1 Schedule %% &0} [a] 3%

A FEIT )R/ FERE R AR A A, AEASIHE T SRS ST 40T 30 708 BREFIRIGILAL, SRR E]— 10 485 Rl
A, HH7E FIRST Robotics Competition Event Results site F# . fANEAEEEFEH — R B S HM, B
B EE AT 3

10.5.2 MATCH Assignment k38224

FMS S [ TilE EVE AR S FRBA IR TR 3600 2 DN ERBIKRE, S IR RIS RS I8 IC . 2 VAR
LU HZ AR S HEB R AR

INATL I 37 LU 3% 2 18] 14 [T BE K90 52 1) B i L S TR] B sy 1R (IR SR U T 57D
I\ A5 [) BAATL ZH RSBk B3 Py v e /I
A ATLIE DLAH R v s M
R IRS I EESE (SURROGATE MATCH) R /ME (B FMS BENLIE A 84T — 378 A M ) 5245 5%)
INATLAR 43 1) 35 €2, 556 B A0 21 €0 106 B fh) i B 3
AT 43 BB ERAE Sl R IR B 45

BRIEEZBERAENEZER, E M Idle Loop software’s website.
TEZFENDT 24 LR E T, AL, HirvE 5 AT, DRSNS 3R TE K L @k B 2 [0 32 #1
REL, AP
FT A BMILI B8 2e 4 8 SR B ], AR BME A TR LA EL 2834 5N RE ok 6 B8 . EXF BT, FMS &Pk F
— UM BHAT AN ELSE . N TR P INHEAS, XS e NS LSRR RS . W R B E AR SR S
%, NWSTEFEFER IR, Z SR L RIS =3 Tk 28,  LhBRs BANZNIHER A, Aid, 7E4R
T 5 o, 1) () 2 BRI 2T 2N B S 1 B

cahwhN=

10.5.3 Qualification Ranking ##&ZHEAL
HEA 3 2 Wi 2 2E B\ T 8 R BEAE AR e P R I A S BRI BN . BRI BRSNS A5 & TS I BA
3z vH4 5, Wk Table 6-2.
HEA 53 4 B BB A ME DLl R

A, BMERAREEZESS 0 HESA s

B. 3 e N HE S M 3RS 0 HE# 47 .

C. #JH (no-show) i) BATLKE 4 B 137 LU SR P B SR BB ST 401 (G208) .« iR LLFEIT LR, AR

P 2 R O IR R B DX 0, A2 B B AT Dy SR AT

— S RMAAE TAS RIS I HER 70 8 o B UABAT 4T Se R EL 383 Ik QR EATATAREERE) , SRJE#lb B/ NS )5
£, BARMAIHESL 2 (RS, Ranking Score) .
i 2 k& S I BB HEA 4 AT HE A - WERSFEDREE N ", WL 1" 2" n"HE, "1 A o s
B\, "n" NHEAL o i AR T A
fERER 10-1 o T PRdE, XT3\ THEP, UL Table 10-1.
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Table 10- 1 Qualification MATCH ranking criteria %% ¥ ZEHE 4 ¥ v

JB PRt

1st HEf7 4> (Ranking Score)

2nd FRIEETE S

3rd BEEE HE A1 7, ANEFE UM BRI

4th WK B P R R 20 0 B s B #5520 B 84 03

5th B 5y, BB 2 IR BEX & FF15 5 (1 2 43
6% FMS FIBEHLHET

10.6 Playoff MATCHES ¥k 5%

VR SRTE VNS FE G HEAT » TEVEURTET,, 2 FR BN TE B S P 0 I 195 A 2L P S T B e A7 b, 9 5 00
RIS SEIRIEHEA Y MR LLIERNE . BT RS RIS 2L

F1 2 ) S T R (I I BB B AR IR FE LU 6P 3145 0 45

10.6.1 ALLIANCE Selection Process Bt B3k i iE

TAGIREE T, HER AT 8 ALK AT R AT RA (Lead) . HEG SERT IO BRAK UORICER 1. 60 2 &5, HEH
8. JEILAT iR B R AR, AR BN 534 2 ST AABATTHI IR B

T601 *IZIR 1 & %4 B4 AR B B Si% ¢ Send a STUDENT representative. 4537 2 A L FE TS
SE PR B RN () GRS 2 L3R IR — RIGARI R 2 /D IR — 4 2226 S M MEAR R AT = 383
AR F R 2R AR AR R ARy BE P K (ALLIANCE CAPTAIN). 7EBCBE B AR 2 18], 2RI fes
KA.
APt TN HERIMMLESE B S INEIRE

U SRR I BA AR SRR B R AIBN , W BT A HE 2 AR A B BR A A BB 2 T — A HEA K

e PRI BT FH B EE 8 45RA .

R E R PR FE PR, FEIXWAeH, BB AK AR & I80E — CHER IR T B M B S .

B R fRMERER (BT BB 8) , RNEREBREAE — SCOMEAN AR L . S2 BB AR LT 32
GIEIEH AT

AR BMEFESZ AT, iz B B AR B3 SR 32 1 i IB AL 10 o — NIER B U H 1 3giis U AT R 44 A1
(I IER E QSR ARE B T 1 A HEAL e HRAE 1 BT RSN 5 8 T B4 «

9 2% FRERITTEN TR BB B KIS a8, (HRSr e, HKHE 8 Jeik, B 1 HJmik. X—idiE
g SR )\ BRELAS 3 SR

T602 *fE4ui8is 21 5 4t 51% % 4% Declining teams can't be picked. B B3R\ 153518 T 45 244 30 B %15 144
A2 IR 28 $E 4385005 1Y) LB B2 4% B B 41 BA (BACKUP TEAM)

HITT: PR RAC A A HY 1 B e
P15 28 I At Bk B 38175 1) IR B ATUOA 7T A BRI EH CROIR L, (HAS O8I I AR B
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FEBRBIE RSN G, HEAL e R NIEBMEA BEAE BN B #MBA, WL Section 10.6.3 # 4RBA .

10.6.2 Playoff MATCH Bracket ¥ 7k Z2 5t (4 &

Wi Figure 10-2 flizr, RUBEIRFEELHE FE X AR X BABCHE —IFG#EE — A LR X a8, R — 5k
SRAE BRI RS — it 38, ATt A B R B X i — I be e, WP N EIX (OURR
W) o FEXHEE L AU 5 T EEZE (RIERRAN) A REAREESINELEE, Wi, — BTN EX Mt
&, AT S BEIR R .
FESE 1R, HERBGS RN B Bk . FERE S RO LEZE D, ORI B IR IR AA I B0 HE A ey, HRER
B 1) 4 B W Figure 10-2 AR

Figure 10- 2 Playoff MATCH bracket (£ taJk 83 £ 45 A e i E_E )

ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 FINALS

Match 11 (MT1)

latch 3 (M3

UPPER BRACKET

Match 13 (M13)

Match 10 (M10)

Match 12 (M12)

Match 5 (M5)

LOWER BRACKET

Match 9 (M9)
Match6 (M6)

N &l Figure 10-2 A% Table 10-2 fror, WIKFEHT 6 FELUIRALG, Sl ) LAE LR AR IR Z A A1 B, ARSI 1]
M3 3R IR JE TG . W C AN 2Lt a] B A s B3 37 K B LU 38 22 B R K BURI BRI 18] . T0UE LRI T T4
I 1] B B 18] 2% AR B RIS TR BT — 3 B AR 45 A5 15 70 8h, DA & i

AR IR TR LU SR 75 2L I 10.2 LS8 S SENL ] AOMUEREAT AR, U 2t o A BRI A) . fEEESRZ AT, BRARPT
A SRS ATHER L, /D EHEIR 10 70 PSRN E i BNl Ao SEREM I LLBR A JIAE T — R LU BRTT
G
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T3t E
(L3I (BRI )

X/
THX Red Winner Loser
1 kX | 8 | 1 M7 (1) M5 (1)
L2 kx5 4 M7 (%) M5 (%)
3 F¥KX 7 | 2 M8 (41) M6 (41)
4 | B 6 3 M8 (%) M6 (%)
5  FEX | L2 | L1 | 024 ] 0:33 M10 (i)
, | 6  TEX | 14 13 015 024 M9 (i)
7 | ERKX W2 | W1 | 0:42 | 0:51 M11 (41) MO (£1)
8 | EFIX | W4 | W3 | 0:33 0:42 M11 (i) M10 (1)
, 9 F¥X  We L7 024 015 M12 (i)
10 | F¥X | W5 L8 | 042 0:15 M12 (1)
T
, 1 EEX | W8 | W7 | 0:27 M14 (41) M13 (4L)
12 | FRKX | W9 | W10 | 0227 | 0:18 M13 (i)

15 7TRPARAR SN R): BREEENR . BRAEXH . BIBMSHIAE 75 /8 & K

TS he b wiz Lnoome oo e

15"%#'%”% URIA]: HEhgiE. mEECIE. RAEEMN Tkt

G4 wia wit ote ods  Mis i

15“%#' MEARERSTE: 20T, SBTR. BRI RAFRR

G T wia wit o1e 018 Wi e

5’\%ﬂPw\TW\ LA B A ﬁ%‘féﬂ\ TAE R R x>

3

mﬁ Fl 4%, W, TEFM FIRST B %

* A
** PDP 1] PRk H TR B B AT AT LB s R SR UK -
10.6.2.1 Playoff MATCH ties Yk 23T /58I pE 2 o

WA B P B A RS 0 A, UARYE SR 10-3 R4t (AR, B HERIHI A RS hriE B, W, Table 10- 3.
Table 10- 3 Playoff MATCH Tiebreaker Criteria 1 £ brH

s
19 R O B RS
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L 732

2 B EEE B
3 BREIERISY, B A SRR
4th Hﬁ%i%

10.6.2.2 Playoff Finals Ja;x BHIRE

— B AR DR X AR — MR EE, XK B N TR EE . AR R R R ST RS P LU BRI BELRE O AR
Ve = =R

IR~ RFFUFREE R, T RAAGEMK Table 10-3 FribrAEFIWE T, LRI TR, R —DEETE 3 3
HER R TIRBRTS 2 L3R (BUMETT) , IR EEEAT I E 3 S MTANek3E, ROV 38, E2—NEcH i
3 2 3 ouak. QR ANERER RN 2843 0 M), UIARYE R Table 10- 3 [RbxiE o e it ZEMIHE T

10.6.3 BACKUP TEAMS # #}BA

FEVERITRBEIANA], TR Pk 428 05 e DRI M LA BB A vl R T 2 R LU BRI 88 N o TRV IR FRMA],  ph LHLES A%
B B R 53— WL AN BA A BAARLAR 9 B M BA

FEIXAPIFOLT B B DA AT AR 36 AT Y A E kit — SRR e MBI A LR B, S InF — 35 te 8. ditt™
AR R 4 SCAMELAH AR

PR BN R AR SRS MRS (a0 10.6.4 BXW EIHMERATIR) o TEBAMAE—1
TRFELIRZ )5, B B3R mT DLk 4 SCOME P AR 3 SCRMBZH A

10.6.3.1 BACKUP TEAM Coupons &%

FEVRIRIEIE], BENEREETERS 1 5k B AR . W AR A ZE P8 NTCIE R, BRI Z0AE 12 R R A b B8 o
FAERT 2 4> (FEE 14 Hlas A Ltk

254: Av B C =S BB B Bk NVRIRTE . fEH A —I7WIkFEH, C BARIML
AN Z 4. BB A v Lk D PARE C RS~ —iztt3E. ABL. BBA. C
AN D BAFRIHT I AL R R FE I AS T EE3E. ABL. B A C A D BAAR#RIAE
ek ZE B B s B AR AR 2L il o
BrAEZE EHIRH T3 B L NFTEARIBA =, FE BRI AKIRSS, DR R AL Z B AN, — B3R
AN A, B AR R B A R
T603 *EFEAAEE HP\1H No BACKUP TEAM for replayed MATCHES. BX B3NS ER BANA S INE SR, ME—K)
BIAME AL, RPER A B, R BT 2 s S SR R LA N TGvE AR 51 & .
HTi: BPIEHIEL.

T604 *FEIKNEE —IHABE L No BACKUP TEAMS for 1st MATCH. 7EE—iziaikE 2 |/, BB ABHIE
BANBA

AT BEPIHERIEL.

T605 *E4hASZK -1 BACKUP TEAMS play when called. ##MALAZEL & AERIR B AR 532 /5 0 — 4 EE3R Q)
BEZEH

Section 10 Tournaments Vo 113 of 144



o FIRST® IN SHOWSM
w s’ORBngICS GHESGEN Do presented by Qualcomm
COMPETITION

EEEEEEEEEEE A firstinspires.org/robotics/frc

HTF: ERE AR .
IR EHFIEA, HEATREN G, Wi A B AR 5 X A i b3 R A 1
Ul

T606 *ZiM5i7E L EFFMETET 2 2480123 BACKUP TEAMS due 2 minutes before the MATCH start time. & %}
F5 W20 i Bk B BA KA B AN AT 5 B3 O EL SR T AR B TR AT 2 40 h 4R A0 48 B (BB E AR &

AT BEPIBRIEL.
IR FEHANIEAT, HBcA e NG, W HIBc R A B AE 17 5 X A B RS B b o7

10.6.3.2 BACKUP POOL #%Mth,

FERR BB, HEZ SR — B &k B s, S R A B T & . IREHER I, #H)
BAIE T AR DAL FESZ B AR LN B ki, B 2 I B 7 06 BN E VR IR ZE IR I N IR B AL, ELBIB A 8 SPA
sz NIk,
T607 *UZifEI% 7 e A M\ Be there to be a BACKUP TEAM. R FfEB: k2 515, AR
SR IR N 5 i
HITT: BAARL SR 22 N P BA B A%
T608 *# #MIAJR—4 87 3 HiZ1 Send a BACKUP TEAM Representative. HE44 Bl 2 18 ki B\ 26 5 7E Ve Uk 2 401
YR E A 1 L2 EAE (AT IR 1 2R S ) b (48 & X 45
1X 2 AR AT [B] 2 1) R4 52 e B A K B 5 M BA BRI o N SR P S BAMAL A A — SN T BB ER T %
I, BN HEA R I B R AR R . — EEB NI 4 TN BB I, AN TR
RO, A BRI A B
HT . OKEE, B4, MBEESHEMNERNTEYIEXFEN, N ZANE IR
R EH T RE SR T SR A — B X ek, AR AN R HEZ AT 1 AT 2 AR
FRENARN, DMEEYIR SR POE . 5 i N3zt

10.6.4 LINEUPS EXEE FiZRER

ZINEIRFE RN BB AR v CUE BRI L — 1 L3aBEZ, HApFIH SN 3 SZBMA S Hdk 2 ek .
L HUE S G 2 0T, PR R, Jmi AN R R S #2  BLEEBA 54T b

10.6.4.1 LINEUPS for 4-team ALLIANCES PUBAE£ B2 F iR

IR AR 4 28 (RO 3 BB A4 7 — OB AMABZ 3R 352 FIRST BLRk3E) , W e vr RSB
EI R AR Rk — A AR NER 16 BIRE R, (HIZARRL I % AR IZ AR 5 i BUMRAE EL
b BEIHAEH SR

10.6.4.2 Default LINEUP FOAFEZ

T609 *[EZSRiFE L EFFIERT 2 284 3E LINEUPS due 2 minutes before the MATCH. B B B\ K 06 78 it b 2%
FFUEITA] 2 2347, DA T IR E AR R H .

AT @RI, FNABRERN BT REE
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IR FEHAIENT, B iae NG, I Ise B A B AR 1 5 X AR EIaalE st

Ul

USRI SRR RS, Bk SRR 4 23 IC B R A0k 2, 196 WA v o0k AL 4 20 iC 31
PEuh 1, RIS BO R MF S 3. WRIX 3 LSS N IR — NS
tegg, BRBRMAUAR 24 (HEZE 14D Hlas AShntisE.

24 A By C =SCRMEA IR NGRS . £H A —I7IkIE+, C AL
WANKR . BHYELL D BRE CPA. CEMEE THIEEN, ATRMRE AL BELD

BAZ i Ja K 3%

R T B AbIr, (ERIRACT — BRI, BE LA T idtds 7 & AhBA, U
il PR BRI AU 0 B AN BRI R, R 5 e BA 2 HEAE L B A I BT A o B L

T610 *EEKNIMNBEAEZHRMES (KEZHIEW) Forreplays, no changing LINEUPS (mostly). 11 th & F %17
R A SE, HIRMPEAE NS IR LA . o — B AME DL, R AN M S B4
NTCEAE R, Ay 5 e B2

HTF: FHREABIEL
10.6.5 Pit Crews PAAZEEIEH R
FEVRIRZEIIN], T2 S4B X L AR BE BB, AT e A BN 5278 LU 2R [ B0 ML ds NREAT 447 . FEBA iR
Z RV 3 A4EE NG, LTS B HEAT L SRS AR/ 44
10.6.6 Small Event Exceptions /NEUZRERFISMER

10.5.2 AR 24 Hhatiid (Mg HESL I wT DUR B/ VIS Se i LU gg . B0, 72/ 24 SCBME SRS, ATRES
P EET L3,

24 37T E /DI 2 H AR SR B BUR O IR SRR a0 AN T BBV IR 38, IX L8 SR g i 1Bk B i AT UK 3t
17, SR BRI e B 3 BABKEE, [N =BT 1 AN E&BL (Bln, 24 BOIEHAT QI 7 DECEE, 20 BAZEF T
A 6 MEKED .

-1
3
HEIKFE S A& Figure 10- 2 FiosATAe] 5 AAEAE (U BCEE xS ol = S8 gE (RIEBIE R T —5) o #irmEFh
FERIBE R S W0B1E ((EAE A TERIKSETERE M FE e i (] N AT S5 5 (DX SRR A M) .
T FINA] (Draft Order Acceptance) M5 8 0 (FR4E 11.1.2 O e P45 L) RTS8 5 BB 1453 4 48
M BRGSO, 28 2 ANk i =Fh BRI BRI AT 3R/18 3 7)) &
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11District Tournaments i 5 & &5

ZFENAE ST S 07 R TAA IS 38 . X183 (Regional) B J73% (District) . A5 424
T M SRR AT M Kb R b B T R 2 B M R RS
11.1 District Events It A FREE

Hiy 7 FEBMMILAE BN T2 b (O HE 4 B T ABATTAE BT A 243t 7 3% DL A2t 7 Bk SE P SRAB IR o & BAIRIAS /15 0
wr:

Table 11- 1 District Point Assignment

i

R T — BRI T 38T 5, TR FRIR IR D FTERAT 4 700 X T SO 38 3, IR ATER

224 )

AR &9

R

BREHBAK 7 RPN TS (B, 14 7 ARREKEL 3 SR .

EFIRFFATT | 5T 17 WEIEFHFIFFA T (BN, SBIARBIERIAG 1270 .

FRAE - BAS IS NVRIRFE s I LS B B e B 5 2 it 43 . 1L Section 11.1.3 Playoff

IS e Performance .
FIRST B Mm% (AT EEH) 10 4
%ﬁﬁﬁ%% TR R AL 8 4
B A Ho At F H i AR o S I %45 5 4
2024 FHBA, 10 4
BA %

2023 FHBA, 57

RAEHTT SR FET ARG IR T LL 3, RJA SAEM T FE P RAF IR AN, A5 BB R R & 8 5 0
AR BN BRZ A1 28 2= i AR AR, W42 DL T HE P AR e BEAT HE e

Table 11- 2 District team sort criteria

L O 3

18t TEIRFERILSAT I

2nd LIBUE = 85 JEREHE 00
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1172 R 7 3 :2
3rd R B VP 45 SR B )

4t o dElig s LN brid | (S VNCIIQHRICTIE &2 15 o 7R 2B k=2 AT DI

5 T TER Y,

B
St
|

6t BRIy, LRI KA R IEE 2K
U

7t BRI, ORISR A SR SR 2 TR IR TR
gt IR =m0y, OIS KA B FEL A IR TR T

gth BEHLE %

11.1.1 Qualification Round Performance F+#&&ES&k I
B G R BT RCR SR Table 11-1. S (ORZERED o xS AFH 7L E:

o R-TEFMIRLIRNT, SRHPERFHHITHEHL (B FMS 5D

o N - BINZFEFE RN FIRST HLEE A 75 T HE

o Alpha (a) - #2518 (1.07), FHTHUTEE A S04 1
R —AR, E—WFEFES, BEERG S SIEERBIIELIES SN, KREHSHENIREF, mikE
e B R IS 2 A D
# Table 11-3 &I/x T H1 40 SZMES I FEF A FIHEL DR B BAE BER I 7~ . RGUEARIE A S 2801
HE2 12 ZE A B = E B A A B 5

Table 11- 3 Sample Qualification Round point assignments

He4 1 2 3 4 19 20 21 37 38 39 40

B9 22 21 20 19 13 13 12 6 6 5 4

11.1.2 ExE8 Selection Results BB R 4L R
X — J& P B Ay i B BT TS A 28 A1 DA R B, i = [RIAT A T

Bk B DA AR L BEAR ZE A T AHEA SRAF AT . 2R LESN 0SS R, B H A5 2 A BIARIETE, BEHER
HEAIFITE DL . ARBE BB B il 2+ RAT I AT o EERZROIANIR R, BTBA R R Rl 0N 1% BTN BAT BEAE 0 Jg %
NI RN I3 A2 XV JE AL ) — R S . — SCOMILIEIT LIz LSRR B ORI, FTRE B K 5 Fh-7-BA
WA, RIVEER AR b T 7E I b SR R IANE M BCA SBRAE A o ISR A P RER R D HN
WA NS R BN o A SRy BN R 28 N RE T2 FRBAFT BE 2 picaderhr,  DARP 78 Hofh HL At B A LSS, AT SRR
kg 2

ETERAE, B ARG AR > 5 R A AR A F o 40, 55 =4 BB VKR FAF AR > 528 = m
WARIRHIAR A . BAE AT SRR PR AL, BVER B B AEAL 8 A EBETT T R I 5 R S MR A I M ZE A2

TN ANNIEFAE R, IR B B AN R S5 4k SRMUAR AR R AR 73, o] DA I B A 2 8] 42 32 U T B8 (R3S

MTTAERT 8 44 Z AN BB L2 2% S I8 iSO BB B DA R 25
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11.1.3 Playoff Performance Y& k3 &R
B AT B B — 4 O BMTLER H

PN FRAF AR 23 AR B 2 JL I BR 7R v IR S8 b ) R RE R DA S NS i be 38 CRRIE AZ37 LUSRIMFESS ) (PSR 4
bt B S AR sk Table 11-4.

Table 11- 4 District Playoff Performance

FK A ARG BREAE R

REMS 5
WE 20
%34 (13 HKED 13
#4442 (HLF14 %D 7

FERZHENEUT, BRIEHES T 2R &G, S-S IR E PTG 1 100% K Ik3E, Pt
FERIBy 85 T HIB B S AU . IR —SCME A 100%S LI B A5 VR IR SR LU 28, TN VR IR SR LR
oy 55T HAETR IR SRR FE R 7> (H) 1-13 377 EU38) BRAT AP 5 AR 70 3 LLIZ BN 2 T 1) 1B AL B 45 P TR UK 3
FEE, Fn R AR . BN, WS X AR B AR U EE2E, (H X BAA SN 7 R AR 2
pteaE, RUELZE 13 AIRIE 1, ) X BARIHIRIRRIA )0 20 * (1/5) + 5= 9 Jp o WIRERARLEEL, W&
N BB AR BT AT SRAS IR R 2R 70 B FROA 30 7 (RUMGHEIRE 20 73 + tR3E 10 70D -

11.1.4 Awards 32T
128 T 2 A BAAE VS 30 HR PR H 4 A BA 22300 5 T A 2R B

R ARG, BRI 1 73 BOF AR IR A2 i e i e, th AR FIRST PR3 i) 4
Pl VP27, BIABOE PSRRI, JCHSZ FIRST sgmide, TR AR 520 R Gy 368 %
FEEFZRID , REEHEEN, BTN RGH LIRS M TN E. IR ORI 7
e, RN TS ZEBGAIR R FIRST K4k 4k "HBALEE AN ®", SR AR SR, I PhBIEHEA RGP 3k
RS FRNFTHBIARRR S FRNZ L.

Z: RPN R RESRATAE LU ZE VT tH 0 A SE TR 3 2. SRRV 2T Clon B A5 122" JERIBA2Z I
B 22") BiARTE LEZE PR 3L (an UL BREh "L ashmi") , ARSI

11.1.5 Team Age fA#%

X —JEPEARCN T 38 75 B EEHT B AT A BT T i 49 PR X

N 2023 A1 2024 FHIHTFE BIAMURLAR >, DASREZAAIHE ST LEE BT i i A ks P e, RSt A 15 B S RIAL
AN ESINHTREFE RN = . SENTETTRALIH SR, XN B AR AWM FIRST Hlas A
SEARMIH S8 . REERBUMERTITIRI UL — K. B 7R YE FIRST ANS SN H B FE 015

11.1.6 Regional Participation #tt 5HZ NN X EESEH

W7y B85 ZEAEATAT DXSRZE T R IERA S TAFAR Gy, W BOA BURSAE 2 DXIRFE T IRAF AR FIRST A PRIETEHEAR
M BFRAE o RMITIRS R TR, MRS S T — M E SRS 28 R AhAT
FENEBE T, FRIRE KR, AR gk,
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11.2 District Championship Eligibility ith 75 SURFES I B

SNy ZE A BN AL LA Ao i i) — T RV TR A3y A DR IR B «

A. HiJ73E FIRST f E5om )13,
B. iy FRHEZHES GETTERT 2 N EIpHh 7 T RS R 2%, I Section 11.1 Hh 7 2838 H),

SARBAETEE D SN S = IRE LU 3 T7 38, DASARfT 3 75 S8 X SR 223k

AR

IR SCMIIR LA 52 AR S by 38, W =30 44 5 _EHEA YO IO R 52 B,
RIS, H 2R AL .

C. HITFE TR KEIRGEH (A EKMAZIZETD , Dk
D. s 3EFHEW EIRFEE (A RRMIZZETD .

BT SRR A B K Table 11-5 Fran. &AMTT S8 0E A RS I T SR SE M EUE . X LE[R
BT AMEER, CREEAR T RO SN DL, W R ESE.

Table 11- 5 2024 District Championship Capacities

W7 SR 782 7K

FIRST Chesapeake 5 545 | 64 | 1
FIRST Israel 175 5 o 3% 40 | 1
FIRST Mid-Atlantic #i7 4#%& 60 1
FIRST North Carolina Ji 5 ¥t3& | 40

—

FIRST Ontario 44 = th 3% 100 | 2
FIRST in Texas 5 &t 5 86 @ 2
Indiana M &R 32 1
Michigan M| & 5% 160 | 4
New England #h75 & g 3% 9% @ 2

Pacific Northwest 31 5 St | 50 1
Peachtree District /| 2 e 50 1

11.3 District Championships with Multiple Divisions 443 X fitth 7 SR %

IR BRI SRR L, TR 23R NE SN 12 538, WA ZFHR B LN X3E.
XEEFERA 284 DrIX RIES BRI E, WK Table 11-5) , FAMrIXZIH 40-60 X 24\ . FIRST
KU BARM FIRST JF A L NS ZEBA 2 BL 20 X
IR AL, AT ARR TR

1. HUT3ES RN i R RS Rt 7 SRy, BRI 111 7383048

2. ZRIRIEHA D AL (B, SR AR HEA AT 25% HIBAMED .
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w

3 DXy e A AR I B DY 7 (R H 1 S A o R BEATL = A 1 o
B XU 3 b HE:
a. Py oy XM R T7 2883 SRR P 20
b. sEAo A 7 X ARG ZE RUE RIfEB L (SNRD o {5 BL A THER T 00 T

2
=10 (Iog —2>

= 73 X305 FERR I B S ARP 25
o = 73 XH T SRR (AR

c. TRBMHMISE S rAn: o0 XSS — DU BT ) 3t 5 28 B (1 SNR
5. BANPIX 3 TARiE S HAb > XA AEEAT UL, A0 R B0 B S AR T Hofth 7 B AR 2 2280 3% Table
11-6 PR, WAKE &R

Table 11- 6 District Championship division evaluation limits

24X 451X

SERRE 1 2
o AT 1 2.5
TR BMARISE S15040 | 1.5 2

6. IR 3 WIbRERI TG, FFANE RS KAMES . WRARE 3 BbrEP AR —30, WHRIRSHIE
¢, AR AP 3.

P

11.4 District Championship Playoffs tth 75 SR FREE AT
TEIXEEE LT

— o IXE K B AR M Ty SR FE R IR FE A B RE, SR A K Figure 11-1 F11&] Figure 11-2 F s (GR7ER
Table 11-7 UL 57 FEAXT RIIFELE, B 20 € FE MR .
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Figure 11- 1 4-division District Championship Playoff Bracket 1177 & Y 3£ /3 [X () 1k 7E

ROUND 1 ROUND 2

Match 1 (M1)

Match 3 (M3)

Match 2 (M2)

UPPER BRACKET

Match 4 (M4)

LOWER BRACKET

ROUND 3

Match 5 (M5)

FINALS

Best 2 outof 3 !

Figure 11- 2 2-division District Championship Playoff Bracket 77 2t 38 873 X & ZE H) vk 7%

Division A

Division B

Champion

Table 11- 7 District Championship 4-ALLIANCE Playoff MATCH schedule $h 75 s 1k 3¢ 4 BATEEER HVRIR L 48 F2 %

IR

(5r%F)

T4
(L3I (R

HE))

1T | E¥X | B A

2 | B D C

17m 24m

Red Winner Loser
M3 (1) M4 (1)
M3 (%) M4 (%)

, 3 | bFEX L w2 Wi M6 (£1) M5 (1)
4 X L2 L1 24m 3Tm M5 (%)
5|
3 5 X W4 L3 17m 24m M6 (%)
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Bty LR/

15 43Pk B
R 8*

W5

W3

17m

17m

T4
(EL2EI T (BREE ()

* U

- BESCZIN 2 73 Xy ORI IR B B K B A AL AT 3RS 10 7

— T 4 P IXHUTT S RIEEIRAE, e I B A RS BB AT 3RS 20 73, LA RSO 3R 10 7).
- WRIEAET - ANREE S TSN, IR R S B IR SRR I S A T AT 0 e, L 11.1.3

VIR FR R I

— ARSI B R S IR SRR B R ARYE 10.6.3 AP BAFHSFEE AN, TR B A I e L0 [X ) 2 A 42 R
HR A S HE A o e (T AT IR B
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12FIRST Championship Tournament "FIRST 5 2R FE"& Hl

7t BAE £4i/A 7 701 2024 4F FIRST 553 (FIRST Championship) 7, ZZEBAE 5% 8 N3 [X . 4rAC
Z3ENFTE 2 X AR A

1. HFATEEREHL IS0 X, KRR —a X B oK. =0 K, B X. BhrX. BN
X HEaX NS, REHEEBE X, BRFFNEH DX,
2. ZHPMHESLE.

AN DOBZIR 10.5 RS SR A1 10.6 KSR RIAUEBEITARUEEL SR, DA X ZE . FMRYE 12.4 FIRST i gk
YR ZE RN, X 8 AN FEIX 6 ZE K3k N AE 2 IR 3738 3837 (Einstein FIELDS) 2847 B ZE Ik 38, LAV
2024 4 FIRST Hl#% A\ 7a 38 (FRC) At L7t 72

12.1 Advancement to the FIRST Championship &%k FIRST SURFEMNEH

B RSB FNITIRE SN FIRST Bk FEE & HIVEANE S, 1517 FIRST MR FEEME M TL:  FIRST Championship
eligibility webpage.

12.2 4-ROBOT ALLIANCES PO#/1z8 A BXEA

FIRST R FEAN B 5 HMRA

BUMARZ I, R XK AT, %08 10.6.1 BRI BT iR i e B B Ak B e B, (HiZfife <
BT = R0k R, BRI,

B35 BB AR IR B SR A FIRE R vk, ORI BN E R, B 1 Sk, B 8 mEik. X
FEsFEAE T 8 ANECEE, BB 4 4NPA.

1843 X IR AN el oy R L 1R, e BE AL T DA LR BE ) 4 M HLas NP AIE R R 3 MR LE S . Bl BAME
F 8 10.6.4 BB 17 25 AR S B A8 EL BR A 2%

12.3 FIRST Championship Pit Crews FIRST SURZRAIBAALEEIEE R

FE 73 R IX I3t A 84T R BB 2 WOBITE], FIRST 2 Bk B A 70 A B . IR Se s N B ul N SR gt 7 3E A3

Wy BEAT VAT

C301  *lIRIR ) 547 8% Wear your buttons. £ 7> X ZERIERIKIEIE, A IS A GBI 1BA 61 4 BEE A\ 38
Y.

AT EERMIEZRT, WERASHE. TEHNSBHIALABETRS.
AT SR G Ml AT T AT RE S gl it vh S B EE , e BB 0 A2 2 BT 5 R U o R I 1
Ja B TAEHH e TR LB B A K HT A DT AE A H RS0k R 53 o R
12.4 FIRST Championship Playoffs FIRST SURZFERALTE

8 N FEIX (17 Ik R H [ 10.6 T JRAR U BEAT WUMCIIIR 38, LUk i 2024 48 FIRST Hlds ASE 3815 E
%o Zh0 FIRST SR TR et 2 W UK 8 R BATLRE 3R 15 EE SR A 2 I W) o IBC BE S0 2R 4n /&l Figure 12-1 Foi.
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Figure 12- 1 FIRST Championship playoff bracket FIRST i 1 2 55 Vi Uk ZE ) F 3%

ROUND 1 ROUND 2

L =

ROUND 3 ROUND 4

UPPER BRACKET

Match 8 (M8)

Match 4 (M4)

ROUND 5

Match 11 (M11)

Match 5 (M5)

LOWER BRACKET

Match 6 (M6)

Match 10 (M10)

Match 12 (M12)

Match 9 (M3)

Match 13 (M13)

FINALS

Best2 outof 3

FEZ PR BT R FRIIE], SRR A ELBRAS 0 A A, I EORgEAT BE 8 . FERXAMFOL T, ATELEE S BIafE .
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13Event Rules FEZE I iz 3 N

FIRST U TS2Bl A ZRAPEAIGANE, ik, FIRST 20y BRIBRALEA MR N LIRS BUER] . RS 3%
W EAETES TP IRAMER], B SRFIMN TS EWE, SAERFARR I F R, DI ORI Ot
Ao ARG SMF DA 23 AN 6 B (A TR M B 5 RS 22 4 i R, s 3R 2 T e o0 SRR A e, B
R LS H AR

ZEIRLGER AN, V2 RUWEGE N TARIERFE @I, DRETE2S
B 34 A

FEE AR N G730 3 T 5 2 S 5% 1A IR A e 28 TR AE AL

13.1 General Rules & BN

CUR UG A 3382, BDMBLER NZE A TR IR BINL AR N A TH AR

WRAATRY: BRAEMBEEIIZANEEZE O LES . ERS KB ERA. GRS
R (LRD A/EFEFEHETITLE. SHEANER, TEARERENT AT RSB S RIPRBHE,
M- FBURTH IR A%

Hohis SR e O AT N Cani& A S AR R — 51
E101 */ A% 42— Personal safety comes first. fli & b\ 53 200 7F 2/ S8 3 (R <7 DL 22 R

A. T3 N A FIGEAE X i 22 A HRAE ([UFR ANSIEAGE. UL tAiF. CE EN166 tAiiF. AS/NZS AiiF
gt CSA WIEMAEEY IR BT ) « VPRI (LB fr, E A N AU RETE JE M BIIREY, 25 1Rk =t
BiF . BNTER GO SRENS LG RAER .. ME—Rps SR, SENESEEKIRT 10
OyEhN, DL SRS Y RS TS (IRT 10 2050, HEARA TAE SRR 28 A\ B B 415
Wi
AN TR LA R A
EM%AﬁEm%Am%%MﬂLﬁ%EIWN,%&Eﬁﬁo

AT IR
iZJhE/\ HI:ATiE
ST FRF AR 2 TR (iR O

HRFIRSTHIZS N e R FH R ENELZER, BSH (Z4&FM) Safety Manual.

E102 */3% Be nice. fEZ /Il FIRST ML \SE3E3EHWIH], FrA S 38 E LAUGARFERVIN LA . AT
VERMER Z 385 MU A SCUAT N

A ZAT NI B EAR T

A, BT & AR A ST,

B. USRS [AE I A 2 388 BOU AR FIRRLR (BN D3 7E B3 SCHF AR DA I [ 252 A
bR EVAPAE AN, Bl
- FETTRIRLAR R DX AR T VL T-IupL a5 A B 387 1) 28 ek g

HEREE TP T EAEEAR T RS AR ML B B AR AR .

EEHNBBMEEE R, LRI LRI AprilTags iR T A
U

mmo oW
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E103
E104

E105

E106

E107

E108

E109

H] AE T EOE AR E B R R AT N B (EARIRT) BUR 5T

Zilr, FIIIIZRVEARfE A (R ICRERD

R, EERNE "R R RN, B URIR R " SRR .

BRI, B, R S BB RS, AR B RO A RN
Be, BNt AT B SKkE F ik NRSE H C A

ZE, plan, HIRERAEAEIIAZEA BB
AT X T D e 3 i iEd) , &

- PRI B H A T XAl A KR

FEEHMNBBMEES R, HHBJ38 LR AprilTags R EE B & RS RA
FRIU T kL 375 -

* ) B FiA K AFEE Children with adults, please. 12 % DL R )L 2 A8 2% N B [R1HE N 4Ef5 55 o

*E HE171E 77 Respect the venue. ZF A LT 7 AR, BFEEARRTE S R, 5
BEL RAFEE,

*BAMILA 7125 3] Teams must check in. BAMIAY B N B D6 UG T B2 4 ZETTURHT 90 704 2 4E iz X 5
vk (Pit Administration, {8#% Pit admin)Z5 21,

T ZBUKESBREBEBIRAREED. REIWMITTRTESINEE.
FEEMBEREI TR WA — R LA/ B3 — R 5 BB X8 B AT .

— H SRS X EF IR T (GERERM%5i43) (consent and
release forms) , 32 5 FEBAHKEUS BIABA T ()45 d2 4H AN 22 4 DA KB

*— 1 2 B IRV R S B\ {8 F] Some event resources for event teams only. R G EMBMIZEENS
FAA RETHZFEF LA, 25037, &A% HUBIN T2 (8] (machine shop) fifu # . $2 LS5 =137
U/ BCHUARIN T 42 18] B2 35 ) 24 i BAAT AT DA I S B30, AR M 2 0% 38 35 i AL R4S LA

*AE SRV B H 5 D fo Y BB TR] N 25 3] Practice only when/where permitted. 232\ R G57E B C 415
X\ 48 E FIFEFL ] X Bk S 38 i LR NEEAT 455

SINARELEB SN B H QISR e, EYEBIE NN, W2iR 2 e
BAL. WRFEFEE BT VOB I AR IR B A Z A ST 1 B 4E Bt st
BESD, WS R 1L %5 S .

L ZEFE 5E [ X IRAE . Work in designated areas only. 7E L 28373, S22\ R BEHI7E LU T b T

A, TEABATINGEIEZ X
B. 7EIR1G 5 —SHRARTMIEOL T, EIESNNLEZ X N
C. TELLFEIAHERL SIS HEART (T3 A IR, FERIINER RS |
D. FHITAENRIRENALM X (WHRIKFE4EEIX ) , 5L
E. FEFTA 238 P\H AT 48 H RO H LN T 42 18] N 2047
* B R TG AN % L PIE FE § Some things don’t belong at events. i% 77445 5% F LL R 90 5
A. TEIR
B. EyFEMR (hoverboard)
C. TAWL
D. JHZeAHE Cns<ED
E. WE[H&&EME G, WERESAE. DA/ ERH

@mMmMoUowp
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F. BiEdL
G. X% (scooter), (HATIAME N L HIAE E BRIk

E110 *AEZHHIMNIAFE %R Don't arrange for additional utilities. A2 M 718 IR 42 (LR b 22 HE
s HECE NI 2R, A ENA R3S B iR 3408 BLBCERE (40 FMS B 2% 7%
) .
El11 *AEEEZY 5 Don't sell stuff. Z23EAANBAERFHIHITHE. ROFHEERRTHESE. &6 BT
M. HERL K. BUCRE KRBT A
E112 *AE/5 %% Don't give out food. 2 FANEAETLFHH MMM AR EW.
E113 *ik FIRST Mi5%, {HAFR#| Make FIRST loud, but with restrictions. /N 5 SR I35 R BATE WL AR I
o ANERFHEHEINE Ko
E114 */0»E3:A1E Hang banners with care. B iR B2 H fth A .
A, A7 TG E0RE Bl O B I A A B B o AR
5 AR BN A 53 0] 2316
ANELPH P AR AL -
TEYEAEIE AN FERIR 2 7, T SCAESSRFH A A F
DLz 4 1) )5 s bR AR .
TR MR AEAE S A A IR AR 25 P79 R (2.3 F7K)
BATSN S S BAIE T DA/ BhR 8, DMETES B M 4EE 5 A1/ 5037 1 X SRR .
W FIRERER R, ER4EBXE G,
AT IR T AL BB VAR B AR RS . SRBEL R, 2B
FEFIH T B AR . R 48 158) .
E115 *[R#IFEINAEEFT R ~F Limit flag and flagpole size. FEBRHFITEFFANE A A& B R <] A &
ENfe S E N, SEFEIRR TN 3 R x 5 TR (4591 JEK x 152 JFEK)
HE/NT 28 (L4907 7 . SEAEMKEASET 8 5t (4243 HK)
HEAMIL 3B (41360 %) .
E116 *Z5IE{F 52 No firearms. 5 IL7EFTA FIRST B H (AT A FIRST S8 (ML, MAREART7E 1L
RAGHI BT A £ FIRST 1% 3h(all official FIRST Events posted here). ASBUEANE T2 A\ 7 847 1H {4

nmmo oW

YN P
E117 *§H% 352 5 EE 8T HLH Inspection for Practice Fields. 2 [\ R fgilifit 7 ¥ 2 MR A 158
NAEFZ53135

13.2 Machine Shops #/1#i0 T Z[g]

AR BN T 2200, FEREER M NI (S WAREHRER) , WIS FRPEEAHIELES A PN T
e la)iEH tH NASA B3t A B . BARNUROIN T2 R IE BL AHIE . (H FIRST 55 (e Ty il sh e 7%
AR DR T A

FERZHEOLT, IO LA ARSI, P 238 AT LABEIS BEN o W SR 238 NS N ) 28 S A HLROIN 1 4= [4)
AEI, WA EEE RTTRILES N2 A BN T4 6. AT, SN 4 (PLE:
[ HER) » BENLES NSRBI —iIZiE, DUENUMZE ) 1 AR RS IS Revs 12 A A O Fe s AT R . 38
JSEAE I VA AN UGN 26 18] 2 TA) 2 S29A3E 75 30, DARTS Y B AT ) A
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E201 *H18% A% 85 Bi4E F#un T 405 The ROBOT goes alone to off-site machine shops. ML R A5 [F) &
JE SIS N — &R S T

SRRV AT PAT IR ERT AN IR L8], (BT A 22 4R BN R A AR 248 — 2 K
ANBEFE. #R¥E FIRST H/D LR 11X A0+8 5 R U the FIRST Youth Protection
Program guidelines, Z3ERARIARARE B NEE = AP\ 5 o

13.3 Wireless Rules T-25 &R0 M

E301 *INE#EITLLIE N No wireless communication. 2\ BEZEN EHITIEE
802.11a/b/g/n/ac/ax/be TLiE{E (Un4 A ok ad-hoc M%)
R W%, B5k. A AS G I TS A AN 45 .
R A AL T BA R E O 8 BN . ISR R B SR H B AT EALAT
X% IhRE .

E302 *ANETIMTLLMZ Don't interfere with wireless networks. 28 EFAEFH. REFI R EIEZT
A HoAth 2 38PN BL FIRST Jo£Ritifs, (HONTESRIAELE )3 b SARBANL & N 473045 10 B A oo vF 4% Dl
9I\ o

F i 2EBN W] FIRST BRI (FTA) i 35 nl 8E 04k 2 2w Cn R 7EFE 0
%) , B LT R A FIRST #ik45 firstroboticscompetition@firstinspires.org.
A MERER, WEESHIKEH REM/ SR E R EERIERITE.
E303 *{EigHh/ 4533540317 & B #:1E Tethered operation outside FIELDS/Practice Fields. 125 A\ 7£3%h 5% 2%
A R aelid R4 CHLiER) #1E.

E304 *Z5{UEITRE L EE Hi#IT LR E(E Practice Field wireless via event radios only. W1 7E%:>13%
AT R, HLAS N U FH ISR AL — N5 ) I R 2R B gk AT IR A

13.4 Load-In #128 A\ 1%

PTEHWE 7 EAARI S, A ESEHE R L, #IE SIS X IE TR L8 NI A ZE S
X

XML E I KU, BT RE i oRIE ), (H IR HE & AR AT DO IS ). Sl B R EAE AR R T B
B BME I TIUE BIERS TA], AT REAN SRR AR AT R A . BB AR C ) A B S e 24 SRRk, FdiTs
JIAREEIBUR] A 58 R B A M ML 5 Hofb NI &R, BA A2 T LASR A B, IR AT REAEARAT TR 22 71 A
GAE

E401 *FE#EZ RIS A5 Load in during Load-In. Z3EBANAGAER E M BESIN (0] 2 5 KB &5 N Les Aok
ANEYy. GIAMEDLI T

A. R302 51| H 5 AME

B. JEAEl

C. COTS ¥

D. SHHKHEMNAERILFFE

E. H3irniser

F. TERRERTEOLT, SFTCIEIERI Y, O SFEFE A0 T 28k .
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B A AT AL U B R )41 o AR 3E S 8] P9 T N 37 VR I o o

WRFRH N AT FRER LBCAIRENIIS (], WG E NS (8] AN ZEAZ 38 T 750 T
4, BDTRATTIG 4501

EEFERET, BMEARIRT—R5EM, BATSSh M AT REf = R M & 4.
AT VIR NSLE.

E402 *BE7P\ AR 5 A Load-In person limit is 5. 7E4EMSub T TSCRT AR FTESA I 6], 4EAEIX RS AT A e
5 4B (i — RN .

DT BRSBTS T35 18
E403 i3 H AR B ©RI4E23 Load-In to your pit only. 238\ R BER AR A JF B FELERZIX
AT BMESBERBITEBRX.

E404 *4EE3EA AL T 240RAS Pit must be left in a safe state. fE4EME3E SIS, S BN LS E B T 22
RAE (HMEE SRS MARTERD -

E405 *—Hit7 55, SLZEFF Once done, head out. FRAEIZ IR AT N A MEE 5 PhBh AL S 3EBN, BNIS5%
PN ZBAE SE A RHEE S fe - (BTSSRI B4R B LT, TEMEERE) S mE.

IR R HAELEE X I AT I AT — KRR _EAT R E#RE T3R AT A B 42wl A
6], T2 2B AT LEIX AN 1) B A b A0 A B, (HARE AR, 20 A&t 15 B
SERE BT

HIF: BUESBERBETFEEK.

13.5 Pits BA R4 &34

DAL e AR 2 S 1A], EH N 10 FOR x T0 TR x 10 R (A 3 K x3 K x3K) , PAEATAESLXTHALAEA
BATHERE . FADSINEA — DA NS K. XA TR G BAMSIE BB B SCOMER
UERE T ARA — TR 7 R A

3B\ EIE#E . FIRST TAEN GG e 4B s fE S KR ). R/ P LB oL T, S5 IR Heph BT I AR
HBho WhEEIE, A BOAE AL I G A R RE AT 4 2

FEVFEBMEGE (3t AL AT G B 3 B 6 sUNEH U DNRFUGE I — DT DU R SRR AL, BFEEA
RTINS AR & B R AT L

E501 *4EMEX 705 H BT B TG4 B Pits are unavailable if closed. 7515 8 (1 4:4& X FF It Rl 2 Ah, SBEIA
R H CRI4EB RN .

E502 *FTAZRTUHNRAE4EETS N Stay in your pit. ZIRANRR AR R BIARBNGE 0 2 b (B A B4k
B3t 1Y) LY B X 2% 2R SE AP B (] oA X 3D, AR5 HAMS SRS e 20t AR OB shas
IDE YL

E503 *{{HpEIEE Keep aisles clear. T i Wi {# R 1% .
E504 *¥% k4% No sparks. 25 1B FH 2 7= A K AL B K I T H

3 S R ) T R AR AR T HARNL. BRRHLRI A BE R, A5
E505 *Z% k7T A Nothing too big. 2% -8 Fy& i ) T A,
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ES06

ES07

E508

E509

B RIS EAR T ERTEIR A 645

ATl BERSEIBREAEHEMKX B TR, EAH FIRST TEAR . REEHEIMITHN/RGHE
RERRANAN ZEBEANRF &S YRR

*T4T 4R BRIE4E No brazing or welding. 22 1 E4T 18 /183

AT BERSENBREAEERNIER TR A8 FIRST TEANR. FEEEEIM/BEHME
RERAMAD ZEEAFFE SR A LITB IR

* 1 o5 FR 4 .8 T B #4724 Solder with specific tools only. #5245 X R ff F Ha AR &/ FAR b o

Y. AEfTHE FIRST TAEAR . FHHEEIMITN/ RS IE TSR RN ZEBANFFE I B ER L

*EER L1424 Structures must be safe. P NFFLE Sk T @il AT o] S 4% N 5 A7 O i BRI 454

Hi: T8 FIRST TEAR . BHFFHIIM/RYHB RSB A NANZERATFERIERAEBILELE
R A IR B % P2 224 Secure team identification assets. AMTiFRE . FEMRFI R 7= B8 00 45 22 [F] Hh 22 35 77
Yrfsuhi gy b

Hfi: T8 FIRST TEAR . BHFFHEI M/ RYHB RSB A NANZERATFEMEREBILELE

13.6 ROBOT Carts #1585 AHE%E

REHSFENERN LFOI R PRSI N . HEEAZ DTN, EEmFZEEE (DU ER AR
Piv FLER NsdE LA Gl o Bk T RS AR AE, FATIESR A IS RN HE S LA SR 5, 5
% (FIRST %4=F/Jt) FIRST Safety Manual "3 KHLa NIRIZECRKIA L, IHFZRPRPLE AR L #TFHES:,
DB — &4, Rl B .

E601

*HEZE B4 5 T8 Carts must be safe and easy to use. #: %071 5 T #IMERAE, 3 HEAS

E602
E603

E604

E605
E606

*HEZE R ~FASRGE K Carts shouldn’t be too big. #EZE 04 i RgidiT 30 ZE~F IkRHE .

*HEZENREELIE L Carts can't park anywhere. fE ANV FHEZRS, $EENIUHENRLEBE (A b 3%
HATE], DU REAEHE AR XD) .

*HEZENRERIE MRS No noisy carts. #EERNEH &SRB s it Rk 3, BT 224 H bl
FEAHMBEERS (B, EME AL N RTENLZE N EERES) .

*#EZE H GEF#E No motor driven carts. ¥l25 N H#EZEAR1318 FH 3l J#Edt

* AU /NRILER: A HEZE 3E A\ 373 Small ROBOT carts are allowed on the FIELD. 7] /hF 2 R 6 Fi~}
(£976 JEK) x 3TN (491 JHK) HINLES NHEZE N6, DLERBIWLAR N cri Bk, (EASB N
EE, WAEM ST HAh 22 4 fa

13.7 Ceremonies (Y=

TN FRF AT IR R R, UFREAARE K IR, DI, I, SR RIERAE 3 1 2RI
AL N LSRN S35 R . MU0 iE 23 NANL 2 AR S E . AR SR #E
Wi . FRFAE R 1 PR TR R T B IR SR LU R 2 ]
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FEREEAL T E, FIRST R ) R HL A BB A S A2 5 o FRATTSE I A DAL A 5% I H 8 A, I R0
S Eie R DI e e i

E701 *HW SRR NFEEBY, 5FE%# If in the pits during Ceremonies, shhhhhh. 7E &Ik 2 LA AT
AT, GEABIE BN A5

A FRHEsT A
B. flifmA KFshTH BET. 175
C. Kmgokm s mmmsms, Bk rEiainshh £RR .

E702 *WAYBIE], fBuki ALPR$IA 5 A Pit person limit during Ceremonies is 5. 7E ¥ K 2 LLAM244T
WAL, B AT 5 44 PA 0

E703 *Z[FHIKI {5572 & Be respectful during anthems. 7fEZIE AT A E K, AR CHIEBEEL4EEIX KB R
MR $EfefE g, TEZEmfrf B K i EERES, S3ERA G N A [ RS . BNE . ERPE s R i
B WIRBANRAEFA, MATEBOXFE, RELRRFIUER BAHE R ELEP AT,

13.8 In the Stands Y X F S
E801 *IN{ELE{# B T No saving seats. Z 2R\ ATE IR 37 (I BN 52 4% B3 B G 5 R AT

SRS BRSO B AR T AR € BN (BRHE LAE N SV IRERIF Z 57
R THa 2 AL RORAE . AR5 .« AR AR, WERILERERER/ES
Eo RIS R, HELEE QM LERERERTT, R ATRER 5 FR [
E=a=p

FEEE IR NAT N AME RS 53 TR R

E802 *AEMNEE EH5Z 7 Don't throw items from the stands. 18 MW AVE #5695 o

<
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Gene Hass Foundtion

14 Glossary WHLR (FEXNHE)

ARi& SE X (FEICHR o HIBE#L AR TR0

any device capable of dynamically controlling and/or converting a
source of electrical energy by the application of external electrical

ACTIVE DEVICE % JR 5344 stimulus
A ART BE A 3B &1 P RS A 28 1 R / B e 4 L e R 1) 2
ALLIANGCE E:5 a cooperative of up to 4 FIRST Robotics Competition teams

% H1 4 > FIRST HL8 A\ SEFRBMEAL R & 1427

a 26 ft. 11% in. wide by 9 ft. 10% in. deep (~821 cm by ~300 cm)
infinitely tall volume formed by, and including the ALLIANGCE WALL,
the edge of the carpet, k¥ colored tape, guardrail, and the AMP wall
H

ALLIANCE AREA BREEXCBR | o063 11 36t 74 9 SER 10% 26+ (£ 821 JEK x 21 300 J&
K BITERR S E, hERIEES. RS, PRl BE R .
By & X BRI R, X et o

The designated STUDENT representative from each ALLIANGCE Lead
IR EEL TRA A E )RR

separates ROBOTS from DRIVE TEAM members in the ALLIANCE
ALLIANCE WALL Bt5g 3% AREA
TR A X 3y ML g N 5 g 41 Rl 04 o T

a structure used by ROBOTS to pass NOTES to the ALLIANCE AREA
MLats N F T4 8 1 A 326 2 T0G B DX 380 45 )

a10ft. 10in. long by 1 ft. 5% in. wide (~330 cm by ~45 cm) infinitely
tall volume defined by the AMP wall, guardrail, ALLIANCE WALL, and
. ALLIANCE-colored tape. The AMP ZONE includes the tape.

AMP ZONE 3 & X AN 10 R 10 Bk, 55 1 SR 5% BEF (29 330 JE Kx# 45
KD LRGSR, By 3 X, 8. BB RS A BT B B ) B ta i
W o I & X AFERHS -

the state in which FMS increases the number of MATCH points
N awarded for NOTES scored in a SPEAKER per Table 6-2

AMPLIFIED # Rsx FEBCRITIL T, FMS 4RI 6-2 SAITE 5 38 o 1345 10 5 1 10 L 38
(SP

includes all elements of the game infrastructure that are required to
play CRESCENDOSM presented by Haas: the FIELD, GAME PIECES,
gueue area, team media area, designated TECHNICIAN area, and all
ARENA %1 equipment needed for FIELD control, ROBOT control, and
scorekeeping

fLE G Haas AR 23U “mf) G LIRRT R BT A LR LAl i
JuE: . HERE A, HEBAX . BMEERIX . FReEAR R X, P&

ALLIANCE CAPTAIN B:BERA K

AMP ¥ & 2%
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ARi& SE X (FCER 2 KB A TR RO
Wyl Hlas AFE BN BT B P B

ARENA FAULT £z & an error in ARENA operation #£17ia{F 4

the first 15 seconds of the MATCH, and the FMS blocks any DRIVER
control, so ROBOTS operate with only their pre-programmed

AUTO Bz B instructions

FELLIRIET 1570, FMS BHIEAEfFT#EAE T2, DAL N R et
Pt Ok RO e

the group of teams willing and able to join an ALLIANCE during the
BACKUP POOL # %pih Playoff MATCHES, if needed
FELEIT,  JE S IFRENS 7R UK ZEIIA) I Bk B A0 BA AT 2R 4]

The team whose ROBOT and DRIVE TEAM replaces another ROBOT
and DRIVE TEAM on an ALLIANCE during the Playoff MATCHES
FEVIRZEIIA], AL AR A HUIEE B b 55 — LA AT #2241
BA

BACKUP TEAM % #hBA

a required assembly which attaches to the ROBOT frame. BUMPERS
protect ROBOTS from damaging/being damaged by other ROBOTS

BUMPER £ 4T and FIELD elements.
FEEENLAE NAEZE A B A . PREGAT AT CRIPALAS N G5z At L A F0
Wy A

the volume contained between the floor and a virtual horizontal plane
7% in. (~19 cm) above the floor in reference to the ROBOT standing
BUMPER ZONE {R&&#T X normally on a flat floor.

MR S BT 7% SNl (2919 JHOKD B RE UK 2 1A AL A
B DL N IE S b LA FoAZ R

a state applied to any ROBOT which is unable or ineligible to
participate in that MATCH, as determined by the FTA, LRI, or Head

BYPASSED 2 REFEREE
HRAE FTA. LRI BUERAIRIBAE, & T IR s B S nix LB 4T
faT L A HIR A

a white line that bisects the length of the FIELD

CENTER LINE 372 TR, R —

COACH # %k a guide or advisor & 5 5 Jii 1]

a black line in the ALLIANCE AREA that extends from the end of the
COACH LINE #4252k ALLIANCE WALL (AMP side) to the edge of the ALLIANCE AREA

FEIR A XAk A BRS80S e 28 BB B X 30 25 1) FR 2

any part in its most basic configuration, which cannot be
COMPONENT #H14 disassembled without damaging or destroying the part or altering its
fundamental function
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ARi&

SE X (FEICHR o HIBE#L AR TR0

ARATEB A A BB ARG ), SREDIN AN 2 4R SRR IR 2% B B A H A T

&b
He

CONTINUOUS 42/

describes durations that are more than approximately 10 seconds
TEAS IS 2] 10 AP 4R EE I [H]

CONTROL =i

an action by a ROBOT in which the NOTE is fully supported by the
ROBOT or it intentionally pushes a NOTE to a desired location orin a
preferred direction (i.e. herding)

Mlas NHIEE, FEiZahfEdr, Hlds N8 E 1,
5 o B B AR A 7 1R CRIBARD o

A BR SRR

COTS NI B

a standard (i.e. not custom order) part commonly available from a
VENDOR for all teams for purchase

FITH 2 38 AS AT G B2 A AR SK AR vt CBIARSER]D &1

CUSTOM CIRCUIT 5241 B

Any active electrical item that is not an actuator (specified in R501) or
core control system item (specified in R710)

AJETIRBNE: (R50T HFTid) BZ L] R H (R710 i)
AT AR P HE <0 H

DISABLED {541

the state in which a ROBOT is commanded to deactivate all outputs,
rendering the ROBOT inoperable for the remainder of the MATCH
Ta WL g N4 A KPR S, AN a8 A\ AE B SR I 1) N e ik R4

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

DISQUALIFIED HUJH a4 receive 0 MATCH points in a Playoff MATCH
PAMALTE B ZE R IRTT O LLBRAS 40 A0 O HER 7 IRAS, BT BB TE
THIRFET IR 0 LB 1R
a set of up to 5 people from the same FIRST Robotics Competition
team responsible for team performance for a specific MATCH
4 . .
DRIVE TEAM #2441 7l FIRST L2 ASETEBME A 5% 5 AZLREIAML, 15ty
N3
- an operator and controller of the ROBOT
DRIVER #{F 3 HLER N HO B GRS
1 of 3 assemblies within an ALLIANCE WALL behind which a DRIVE
DRIVER STATION #:{E ¥k TEAM operates their ROBOT
CHARE N 3 M ) 1y, BRI H G ERIENLEA
a scoring achievement in which an ALLIANCE has at least 10 STAGE
ENSEMBLE & &% points and at least 2 ONSTAGE ROBOTS

— AR ZDIRAF 10 MR A IR 2 DN A 1S5 B

FABRICATED ITEM #i&%) 5

any COMPONENT or MECHANISM that has been altered, built, cast,
constructed, concocted, created, cut, heat treated, machined,
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manufactured, modified, painted, produced, surface coated, or
conjured partially or completely into the final form in which it will be
used on the ROBOT

R og . @G, G, Wik, sl Ghd. TIE. #ubEE. i
T, Bk, Wi, AP RIERE S A A LA N R
il P25 1A B A AL e

an approximately 26 ft. 11% in. (~802 cm) by 54 ft. 3% in. (~1654 cm)
carpeted area bounded by inward facing surfaces of the ALLIANCE
WALLS, SOURCES, AMPS and AMP pocket walls, and guardrails
—M) 26 FR 1% FE (49 802 JEK) 3¢ 54 R 3% i) (£ 1654
JEOKD HUMMERIX S, DAMKERSG . . ¥ & A5 X D ARER R )
R A S APy 7

FIELD 373

the collective group of people working on or near the FIELD
responsible for making sure the MATCHES are cycled through
efficiently, fairly, safely, and with a spirit of cooperation, Gracious
Professionalism, and generosity of spirit

FES b s A TAER N SRR, M AT SR EE B m . AP
ARHPAT, FHEAATERIR. U RSt A AR A

FIELD STAFF £ E#H

FMS the FIELD Management System 1735 i &2 4

a credit of 2 points towards the opponent’s MATCH point total

FOUL B YEXF T 2 43 H 2454y

the part of a ROBOT contained within the BUMPER ZONE and
established while in the ROBOT'S STARTING CONFIGURATION, that is
FRAME PERIMETER #}MEZ2 comprised of fixed, non-articulated structural elements of the ROBOT
FENLa NEIRRE T, mEER . JERTILE NG A . 7
TR N ER XS A I LAs A &R 7)o

FTA FIRST Technical Advisor FIRST 5 A Jii 1]

GAME PIECE H.&i& E A B T

a state when more than 1 ROBOT is ONSTAGE via the same chain

HARMONY #i17= 4 5 AL 2 NI R 2 £ I R 2
the same size, shape, and material as a NOTE but also has 3
equidistant pieces of white gaffers tape that wrap around the circular
HIGH NOTE &= &% cross-section
H5EFMFIRSE TRARFIA R, (BF 3 2655001 A ki SR /e ]
TR
HUMAN PLAYER A\ KI5 a NOTE manager &% #8 ¥ il
INSPECTOR H1.3& A5 5 a person determined by FIRST to accurately and efficiently assess the

legality of a given part of a ROBOT
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RiE RE X (RIS Bk B R RO
HH FIRST #ffi i€ (¥ B S AE R A RO E Al L35 N4 E 3 & FLPE I N A
KOP the Kit of Parts (KOP) #1442

LINEUP L37f%%

the 3 teams participating in the MATCH and their selected DRIVER
STATIONS Z/ntL € 3 S PAME K Hoide & H)# A il

a scoring accomplishment in which a ROBOT'S BUMPERS must
completely clear its ROBOT STARTING ZONE at any point during

LEAVE & AUTO
Pl N FIORISALAE F B Be b B T 6 25058 4= B T FeHLds N g gR X
AEFRAT BT 00 5o

LRI the Lead ROBOT INSPECTOR

HEHLAS N &

MAJOR MECHANISM
EEHMRE

a group of COMPONENTS and/or MECHANISMS assembled together
to address at least 1 game challenge: ROBOT movement, NOTE
manipulation, FIELD element manipulation, or performance of a
scorable task without the assistance of another ROBOT.

—HAHGIE— LA/ B E, TR0 2/ — T 8Pk bk -
LS NFe3 . BEFFERAE. vt sRlE, BEBA HAL 28 A prBh s
LT 56 B IR 58 B AE 55 o

MATCH L&

the 2-minute and 30-second in which a ROBOT is enabled to play
CRESCENDO

££2 73 30 FPRURF (] A, HLas A2l “mafisRe ™ .

MECHANISM Pl E

an assembly of COMPONENTS that provide specific functionality on
the ROBOT. A MECHANISM can be disassembled (and then
reassembled) into individual COMPONENTS without damage to the
parts. SR HEHLHE NKFE ThEE IR AR A . MRS B AT iRE (SR )5 B
O AT, A BRI

MELODY Jief& 2L il

a scoring achievement in which an ALLIANCE has at least 18 (15 if
Coopertition Bonus) AMP & SPEAKER NOTES

— AR EDAF 18 (WH G2, W15 i Has ek
PP s BT IR 7 S

MOMENTARY [#[d]

describes durations that are fewer than approximately 3 seconds
e/ T2 3 RO RS [H]

myRIO Expansion port, the expansion port on the roboRIO

MXP myRIO ¥ ¥ 171, roboRIO _E [ i i I
an orange foam torus with a 10 in. (~25 cm) inside diameter, 1 ft. 2 in.
NOTE &4 (~36 cm) outside diameter, and 2-in. (~5 cm) thickness
H

PR BIER, WAE 10 96 (925 5K , MR 1 R 2 36 (4
36 H KD , JEREE 2 35 (295 HAK)
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The state of a ROBOT at the end of a MATCH provided it's only
contacting:

D. truss legs (pink shaded elements in Figure 6- 3) via

ROBOT BUMPERS,

GAME PIECES,

F. chain-facing vertical surfaces of the core (with regards
to the chain used by the ONSTAGE ROBOT, green
shaded elements in Figure 6- 3),

G. carpet facing surfaces of the core (blue shaded
elements in Figure 6- 3), and

H. asingle STAGE chain (highlighted in orange in in Figure
6-3),

I. another ROBOT qualified for ONSTAGE points,

J. another ROBOT awarded the ENSEMBLE RP because
of a G424 infraction, and

m

ONSTAGE & &
an opponent ROBOT.

PLEE ANTELLZEAE BT OIRAS, T2 6 R 5 DU Wi

WML N RESAT BT R (B 6-3 FR R A )
E. lb#i# A
F.BEGZOMBEREER (58NS EHNERAR, B 6-3Hhi
B
G. %L M EE R (& 6-3 it BRIy ) » UK
H. ARG (B 6-3 B bRt .
l. =R G B BB
J.H GA24 FHM M RAF & B HL I — LA, LK
—AXFFHLEA

the set of COMPONENTS and MECHANISMS used by the DRIVERS
and/or HUMAN PLAYERS to relay commands to the ROBOT

BT/ BN R AL s AMALIETE L 10— R B E AU B

a state in which a ROBOT'S BUMPERS must be partially or completely

contained in the STAGE ZONE at the end of the MATCH (more

specifically, per criteria described in item C of Section 6.5 Scoring)

PARK =& and does not meet the criteria for ONSTAGE

TELCFRAE T, LA AN B IRBAT 20050 73 B AR T 58 65 X BFPIRAS
CHE ARG, RIEZE 6.5 717 C HifndirE) , HAREE SR

OPERATOR CONSOLE
BRE &g

#E,
PASSIVE CONDUCTOR any device or circuit whose capability is limited to the conduction
ToJE Btk and/or static regulation of the electrical energy applied to it (e.g. wire,

splices, connectors, printed wiring board, etc.)
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FIRe A PR T 4% S A0/ i A 71 N P T 1) F R AR AT 6 B R B
(g, Bk Bk, BIRIZERAAREE) .

PCM Pneumatics Control Module < zh#2 i it
PDH Power Distribution Hub it H13%

PDP Power Distribution Panel fic. )

PH Pneumatic Hub <./

an action by a ROBOT that is preventing the movement of an
opponent ROBOT by contact, either direct or transitive (such as

PIN &0 against a FIELD element)
—M L g Nl B B AR Al (5 — A oAl PH AL
LI IN: 2ol EIE
an ALLIANCE colored HDPE panel attached to the STAGE leg facing
~ the ALLIANCE WALL
PODIUM #34% & A PR B R Z AR, SRR G R L, T
L2k

a penalty assessed for egregious ROBOT or team member behavior or
rule violations which results in a team being DISQUALIFIED for the
RED CARD 4L ji# MATCH.

Xof % HINL s N BB 53 AT U R AT, 33 2RO EE 2 A%

=23
g8

an official who is certified by FIRST to enforce the rules of
REFEREE #: 3 CRESCENDO
i1 FIRST VAERIIAT “mafnsE & ” MWK E 7 AN+

describes actions that happen more than once within a MATCH

TR — AR R AEZIKIAT

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, and movement about the
ROBOT #lL88 A FIELD

H FIRST Hl#s A\ SEZERMEHIER DL LM, T AT AR LEF 1 LLFE,
BFERNZS SRR EA RS-, WBE. 6] REATA
TEY b b [ 3)

a 6 ft. 4% in.-wide by 23 ft. 8% in.-long (~193 cm by ~721 cm)
ROBOT STARTING ZONE infinitely tall volume bounded by the ALLIANCE WALL, AMP ZONE,
HL58 A RIE X opponent’s SOURCE ZONE, and black tape. The ROBOT STARTING
ZONE includes the black tape and excludes the AMP ZONE and
SOURCE ZONE tape.

REPEATED EX ¥
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ARiE BN (FESCER 7 BBk AR BR300
—ANTE 6 TR 4 gisf. K 23 JER 8 Hisf (4 193 JH KxZ) 721 JHE KD
FITCPR R AR, FHIBREE RS . "8 X 0T Y XA B iy R e o
Ml NG X B E Bk, ANEREY & XA SR X PR

RP Ranking Points HE44 43

RPM Radio Power Module Radio/Jt 2% #% i1 fit B A bk

RS Ranking Score HEfv7 4y

RSL ROBOT Signal Light HL#s A5 547

SIGNAL LEVEL {5 2%

a term used to characterize 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 Solenoid outputs,
VRM 500mA outputs, RPM outputs, and Arduino outputs

TR IES <A HHFEICERME >TA R B, AFEAR
T roboRIO 3E PWM it . CAN {55, PCM/PH HfiiR%iH . VRM
500mA %t RPM #i i F1 Arduino it .

SOURCE & &

an assembly through which HUMAN PLAYERS feed NOTES into the
FIELD

— M, BT, ANRBSRETIEAG

SOURCE AREA EJE X 15

a 5ft. % in. wide by 15 ft. 10% in. long (~154 cm by ~484 cm)
infinitely tall volume bounded by the SOURCE wall, the edge of the
carpet, and ALLIANCE-colored tape. The SOURCE AREA includes the
tape.

—AN B PRTE. 15 K (£ 154 JE K= 484 JEK) (1 T0 PR = A

B DA RS . HERIL G BT R I B B s Ao U XA
i

SOURCE ZONE & JE[X

a infinitely tall parallelogram shaped volume bounded by the SOURCE
wall, the opponent’s ALLIANCE WALL, and ALLIANCE-colored tape.
The SOURCE ZONE is 1 ft. 6% in. deep (~48 cm) with respect to the
SOURCE wall and includes the ALLIANCE-colored tape.

—ANLIRE ATV TEARER, B SRS 0 3= (0 Ik B R P 1k B
PRI iy e 2 U XA R T B YR 1 SR 6% D5~ (4 48 Ji
KD, AHERT R R KU

SPEAKER #5828

consists of a SUBWOOFER and all elements above and behind the
ALLIANCE WALL

H — A A 2 4 7 A R R L TR =TT FA) T o 2 R

SPIKE MARK £ & SEfitRic

1 of 11 marks used to identify placement of NOTES before the
MATCH. 11 MFsid, FF#e b3 aT& F s E i B

SPOTLIGHT %47

a scoring achievement for a HIGH NOTE on a MICROPHONE
522 w0 R BT v R A 03 B
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a 3-legged structure and 10 ft. 1 in. (~307 cm) from its corresponding
ALLIANCE WALL. Each STAGE consists of truss feet, truss segments,
STAGE £& truss junctions, aluminum framing, and polycarbonate sheets.
IR, BERS AR AR RS 10 S RT 3e~) (£ 307 JHoK) o BB
BUHMTHER . MTHESCHE . MTHRREREAL . AR SRR SRR IR IS A ZH 1 -

an infinitely tall 6-sided volume surrounding the STAGE bounded by
and including the ALLIANCE-colored tape

STAGE ZONE & X AR 6 T, SRR BLFT R e it I
RN SRS

STARTING CONFIGURATION | the physical configuration in which a ROBOT starts a MATCH

IR BL#E N FF UG LL R0 I BIRZS

a white line spanning the ALLIANCE AREA and adjacent SOURCE
AREA that is parallel to and located 2 ft. (~61 cm) from the bottom
STARTING LINE #2#52k square tube of the ALLIANCE WALL to the near edge of the tape.

— SRR I B DCSERT AR A8 R DR 1 2k, AT AT IR B R R AT T
FHTIAS 2 SR (4 61 JEKD At

a person who has not completed high-school, secondary school, or
STUDENT %4 the comparable level as of September 1 prior to Kickoff
FETFRACCRTHT 9 1 H AR FE s v & sl A 555

a team randomly assigned by the FMS to play an extra Qualification
MATCH Hi FMS BEHLARIR 34T 534 TE I N 8 1K AT

a credit of 5 points towards the opponent’s MATCH point total
b 2E R 25X F 0 5 731553

a resource for ROBOT troubleshooting, setup, and removal from the
FIELD ML Nk RR . BB A AL IZH [k 1) 555

TELEOP FEhB: the Teleoperated Period iz £ {E R Bt

SURROGATE {RHE %

TECH FOUL £ ARJE#

TECHNICIAN A R

the volume bounded by the 4 square tube segments highlighted in
Figure 5- 10 and the plastic panels covering the volume’s front and

TRAP [&BFX back
B 5-10 A 1) 4 AN J7 T BRIV S CE AR AR 10 SRR BT LA 1)
IEREN
a legitimate business source for COTS items that satisfies criteria
VENDOR 5 i defined in Section 8 ROBOT Construction Rules
FFEeF 8 BT UPRUERT COTS #15h A v v Mk kR
VRM Voltage Regulator Module Hi [ i 5 #i bk
WING HE X an infinitely tall volume bounded by the ALLIANCE WALL, opponent’s

SOURCE wall, guardrail, the ALLIANCE colored line that spans the
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width of the FIELD, and AMP wall.
BB T I U SRS S M TR T B B OB
A X 358 1) S 110 I PR v 1) 2 ) o

a warning issued by the Head REFEREE for egregious ROBOT or team
YELLOW CARD #j# member behavior or rule violations
TS L HIHL A N EBA AT Y BIURRAT A B

<
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