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1 Introduction ¥ =

11 About FIRST® %F FIRST

FIRST" (For Inspiration and Recognition of Science and Technology) Hi% B 5 it B~ J(Dean Kamen)fl
S, BTEMAE DAEXRHFEORIIGER . FIRST 1R —A B DMEAR KR R L ALK, 223k
EERIEFDERSH, B THg STEM #F .. 30483k, FIRST it &M m B SRRk BoRM TR
23] 5L SR E 1B 30 RS DUk A AL X RIEEE AT, TERREN AN 23] DGR R 57 R
Foi. FIRST $ A m4EH4 By L R I H :
—  FIRST Robotics Competition——FIRST Hl#s N325%, 9-12 4E%%k, 4E#14-18 %
—  FIRST Tech Challenge——FIRST BHEPkIRFE, 7-12 4E4, 4EIL12-18 %
—  FIRST' LEGO" League——FIRST HiHtse. 4hJLENZERTH] 8 454K, 4Rk 4-16 &
o FIRST LEGO® League Challenge——FIRST k&% Challenge, 4-8 4E4) (4E# 9-16 %7,
Y ] DR AN [ 6] 5 DX )
o FIRST' LEGO" League Explore——FIRST /K &k 3¢ Explore, 2-4 4E4f (4E#h 6-10 %)
o FIRST LEGO" League Discover——FIRST & H¢ZE Discovery, “SHI%E 14824 (4RI 4-6 %)

FEFREUEE Z ¢ F FIRST A1 FIRST jiFt i H f915 SiE Ui il the FIRST website

1.2 In Memoriam ZFiFdE

2019 4 10 A, &iHAI LK E SR 95 . FIRST M7s H i a1 F0 FIRST f iy (4 32 1538 (H it — 9 57 /- 3

(Woodie Flowers) f#i—+ ki BT 7 A1 RS M CAT1H N SHTGm Se A2 ) 2 R R 2O A . IR EAR,
FLIE PR35 PR S I FRAT T A XA 1 B, B FRA N B SR ECE AR = B RE S N RS 9E 4Bk R RR SR i 1 TS R A
BELM/ T k-l N

Figure 1-1 Dr. Woodlije Flowers, 1943-2019
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1.3 FIRST Robotics Competition {+4 & FIRST {18 A =&

FIRST Hles NFEE (FFx FRC) Ak H B s SR ABOR B ™S4 ST 2 A AL AP T I R B
RV A GRE LR RTINS AT AZE R, R LE AR MIE S B e ARSI
RE. JFFE AL X N $e Xt STEM R RS BRI o

R AR IERGRR Z ol BE ) (0 SR DR A4 BA AR BN IR A B S X2 AE T FUSL R TR G 3. 1
b, AR REARAER H o KL BEAIEOR I H R 2 il

BE—H, AN "FFELE (Kickoff) G s, RS —AHI. EAPREIER LTS, XEed A\ 4Ty
I L SRR B A RN B AR B Sk b -5 i An 3R N A B SR 3 ) SRR I RIS 45 A A8 2 38 TLE L gE
LI “SEVIRFEFEM”  (Gracious Professionalism®) , #BEABMLIFTEE. XitE “AfEmg”

(Coopertition®).
2024 4, FRC Tl H¥4A 90000 4 H A H 2] 3600 X FAMEZ M. ZFEPAMAaAT 4536 DL R At 57

FRC BMIK: 20 61 11X 18 3%(Regional), 97 it J7 #&(District)F1 11 &b 5 #1k #§(District Championship). It
4b, Z1F 600 SCMIKEAH TSN 2024 4 4 24471 FIRST 7 2 th#E(FIRST Championship).

SRR FE N BRI ARF AR 2024 41 H 6 HEW/S GEEZRFANED 25700 “2024 382 FRC i A"
(2024 FIRST Robotics Competition Kickoff) I &3l 2541t 57t .

T, BT AT AT B

—  E—IHENUE T (Haas) /s 5] BB 2 LK 2024 4 “Wif)#E & ” (CRESCENDO™) 211 L 38 4 2% »
— 11 2024 FEE=ELIRMFN A2 5K,
- P -ERER TR

1.4 Gracious Professionalism’, a FIRST Credo "=ty & WiEH", FIRST (S&>—

VI AE#(Gracious Professionalism)se FIRST 1521 —&#4r . Siihm s TAE, EEHMAARME, &5
AN NFIHEX

SEVN RN RE AR I IR & XA R WA AR, BT LI %A AR E .

— LT HE 18 X ALFE:

— ORUINSEEMZRILAE XU »

- CRUIMABEMA, FERX P mAIE T3,

— A ATAERRIR AR, SR RSHER T A X 2R,
— FRUIR LA DB C 7 S A E R SR -

#FIRST &, XK I A BRI S 5 35 H 0

- FREIRA IWTESE, BTEX i R R B A E A Ry, AR
— RIS B 22 B HE R SO AL
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S ANE R 27 SN A STAITRER) §: 17l S d g 8
PRGSO RS o8 SR B SRR — 8. 2 AL DRI Gz AR, BLEAS NLLIEEA
RS TR, ALK, e BaZad. .

Figure 1-2 Dr. Woodlie Flowers, Gracious Professionalism advocate and exemplar {11 3557 /R (1 HE

"FIRST sk il DL —Fhib A N EE AN AR 7 07 B R RN HE BN TIE. EUInE
A PIBLP 26 FIRST # g e — MRIF A U B o B 1L FIRST 5 A IS 4F i —HR 4"
— Dr. Woodlie Flowers, (1943 — 20719)
Distinguished Advisor to FIRST

AL IR] 55 AR — 25 ST iX — MRS AV R, IR m DAsR k. FA @R BB SR AEE SE B p R L v 1 Y
LRSI LSRG, i, SR ER A B ARG 2 7 — SO, X SRV B R TR 2
WA TFo BT IRIATERG B b RR SR IR ORI AL FFSURIAMEL R SR B CRLE L ST Bl R R X —
A Y T i o

15 Coopertition' S{EE=4%

¥ FIRST, HXHEZIRIZES, S1ESE4(Coopertition®) LI A EHBEMME . G 1ETE S8 L AEXHEAF
AT e RMEYESESh, B T DA ELNE % EARE BRI A A . A 1SS S AL 1 BA AR S
o AR EIREINATES . BIENITRE LRI L T W BIRIERRBA o

R B AT I 35 R B RAR I B

{Hi 3057 /R W% (Woodie Flowers Award)& FIRST g 5% 4 13 T2 . 3R a2
FIRST #las NFEFER ML T —ANEEER, BATERN G/ FEEIN R B 51X L,
R¥ERAKPAREZ., REREE. XYLk,

R, BB DR VIR SRR, IEoh B RO S8 SO KRB B 58 FIRST ] LU

S ST AT S s B U R ) TR (RS 2NN 26 S0 L 3, SRRl ik
AT IR 4 U B AR
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F 1w BEANE , AT SR FAER G LI HRRE R 5 i B HKF . FRATRANE AT 18 b
SR, BOA R T 7T 58T 3 -

LBORAIEIE B CHIPLES AR R, iR R SRR e, HEMSciEthaesens . LIkidarH
WA, IS S A — IR RS BTG, LERRA TR IR RN RELL VR B A BER RIS
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Gene Hass Foundtion

Woodie Flowers

Liz Calef (88)

Mike Bastoni (23)

Ken Patton (57, 65)

Kyle Hughes (27)

Bill Beatty (71)

Dave Verbrugge (5110, 67)
Andly Baker (3940, 45)
Dave Kelso (1317)

Paul Copioli (3310, 217)
Rob Mainieri (812, 64, 498, 2735, 6833)
Dan Green (111)

Mark Breadner (188)

John Novak (16, 323)
Chris Fultz (234)

John Larock (365)

Earl Scime (2614)

Fredi Lajvardi (842)

Lane Matheson (932)
Mark Lawrence (1816)
Eric Stokely (258, 360, 2557, & 5295)
Glenn Lee (359)

Gail Drake (1885)

Allen Gregory (3847)
Lucien Junkin (118)

Matt Fagen (4253)
Christine Sapio (2486)
Mark Buckner (4265)

1.6 Spirit of Volunteering X E¥EHH
HEEEER#
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AWAEEE FIRST B "B M B 45, REGIELNLS R FIRST i
WINPT . I B AL 1A 5 DR A RS -
It 2B ERE?
DWAEAT BE TR 2 A2 2 ST R
B Ay H o R S A R O A
JE A RS B AR Ry B S AR ET TR — R4y
A T f# FIRST ) N\ 4r % FIRST fyar iz ib
¥ FE o FRF I 1 5 A BA
FEGAR IR E T, R E L T
RN K
HAAI FIRST A A BATTFEARAT ! AR%ENIE FIRST XK N AL FIURIZE R 0 L& B P BE AL o
WANEE" B, I — AL RS N RIS . FIRST MDA — L8 5 (1 00 T i
2 5 Hr, ZER LN B B 45 I ] !
BRI TS
BN AT R HCE, 5847 ERREEIEER R R S5, AT a),
AT T A LSRR B — AN R 8L @A b ge. &IEE & FIRST A ardk, WA A Tk
WA FIRST 4 Ko FAEFRRAE, EU LS MHZ FIRST MM — . X2 —Fhki
R AR RIAMAE. EEAN AN KA 015 e — SRS, kb))
TEARMT GBI SR VIR L bR b . AR RATREIE LR S 7, Al — M AHREE) &
AW PR o
IMANFEAT 2024 3825, Bk FIRST Hlgs ATEF6X — & NHELVEFIIRIER —# 5 | B2 5k
AL I H R . FRATHREEAIA .
WA AR BANEEh, IR E R R EE A
T J#: Chief Referees — Aidan Browne 1 Jon Zawislak
B £ 4 Chief FIELD Supervisors — Scott Goering 1 Ayla Delaat
B LAY 72 Chief Volunteer Coordinators — Laurie Shimizu #1 Sarah Plemmons
%129 Chief Judge Advisors — Cindy Stong 1 Allen Bancroft
HHEHLAE A E 52 Chief Robot INSPECTORS - A/ Skierkiewicz #1 Chuck Dickerson
B4 45 /E 51 Chief Scorekeepers — Alex Herreid 1 Andrea “Duckie” Tribo
% FIRST $AR i i) Chief FTAs — James Cerar A1 Mark Mcleod

Section 14 Glossary Vo 10 of 306
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1.7 This Document & Its Conventions Z #4551 —2Ei5 45

2024 LLHEFMHEFTA FRC BAMEIREL 2024 FEZ=/1H Haas AR FEI “MafI#E &~ HSAH S B kIR, 5
SAETIM R LU 45

“MEES” AR BRI,

“MWRES” AR AR,

AT “WIRISES 7 LLBRIKA A,

BN (HZe4n. 178 38 R, SEREA RPN , M

LS FEIMAAE 2024 FEFEHFNBATE T A T3

AT A TR AR & LS HTR N A B2 — 8 1R RARE AR I 0 BB 715 L 5 IS AR 1 v ]
RE H IR DL B SR AR A . AT WA AR R A ZR sk Bl o QSRR EE B T AT A N2, IRELENE T
—4,

AFWAEH TRER TR RN E S EEFOL. RERMEIE. XSRe TSRS EEEEEE, B
35 By AT DL 22 42 1 7 FE A5 A UM AT N o
HARTFMHABE TR SN SCREFRIN S5 s DL FRIZ R, #l:  blue underlined text.
¥ FIRST MLt NTEF8R “MAIER S 7 v HA R & U Al 7E 45 14 &)V R(Section 14 Glossary)HiE X
HAEASCRE o LUK FBEFR I
T AKC T 4 5 I THE R RN B N DURFEZNT PO . E RS T A 1

- QETHE6.7.1 MZ&[X Section 6.7.1 Question Box

~ G ET Y7 HLFEMN Section 7 Game Rules

- RBTZET 8 HLEABEMM Section 8 ROBOT Construction Rules

— IETEY 9 ML AR EF@E T % #% Section 9 Inspection & Eligibility

- T BT 10 $4rFE5EH| Section 10 Tournaments

— C BT 12 “FIRST tH A Mk 38”28 Section 12 F/RST Championship Tournament

- E BT 13 38H AN Section 13 Event Rules

TR F RS EI IR/ )R T R EAINAEZ DT R AR . B 1-3 4 R710  RACERA S
8 FALAs NIEEMN, 7 AR 7 /M7 (8.7 1=, mAHES RS , 10 %K 8.7 195 10 4.

Section 14 Glossary Vo 71 of 306
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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

B EBRFTAE DR ARES . HEEVEENNNE. BREl s ER

LR JE 3R . PR AR SRR RN B RIS B, 0/ S St 32 R 52 1 ) 2R 45

BF ] RE R ) " B R S R

RARTEHE N BT —&R5r . AHENIEAEA SLhrAN A RE (a0 RN 5 H

HEZ R AEZEM S, WHFNBRIERESIIES) -
FEYEH R )G S5 Ho2& T FRAR 20 IRST, DV A 20 W PR RN R a5 . JER0IN A i 23 il 4658
(I RAY) DU TN BB R, ™7 S (2943 JEK) "R R 4 Jeof (4193 JEK) "o Fiml
) 28 il DY S TN BIAF A RN B A TR (Bl RE R TSN, Se/MER EEETN) o AHl3ECh
g%i?gﬁﬁ%ﬁ FEAHER S AR A T E X B AR SR AR S il R (BIRSRIRII AR 2 DL F Sk i) B2 7y U
BN o
FUNALEE THELTE S, WARONFRE, B BRI SR 4 ) TG IR A o« B A PR AR o SR, B
TEA R ZEZEPARSAAS RN, SR, FUN G5 Fbnd H 4k iR hr e, tEan bold green text. "%}
AR AR ) B B B R TE I RTEA R R Z I ORFEAAS , (B LL SRRy BAR S 3K 0T RE AR 5 kA T 5T
(i, FERLE 025 53 7E LB AV VIR L6 2K V0 R R 00) oh s " RE B L O T o X SRR R A H E Y
Tk, EHEHAN G S IEA R TR AN LA Frf AR Ar 4 (i i el ik, tein .
FUU b A A RE VB S S B2 R AT 2 S — PSR, BN R R R AR IRIRE IR —
Bz Ab, g LU A FkA] firstroboticscompetition@firstinspires.org oA T 23 B IE 4% .

JEFrE BN MR (B0, FESEF PR EM R R MHHS R PLEs NSfe 5 ma i
BA) WI7ELLF MR : F/RST Robotics Competition website.

1.8 Translations & Other Versions [t & F IS FAEH AR

“mf)gE G FEFELIRFMEE T MG SGER, ARSI EAMIES . D EHE R RE A IEEM
FRC BMIfHEF . X4 =R Ai7E L FULHE: Translated Manuals page.

BT AR RAAAE BRI L, AES L. METHELSER. EKR FIRST Hlas A3
EMMEAK LR, BET R T frcteamadvocate@firstinspires.org.

Section 14 Glossary Vo 12 of 306
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LSRR T AR AR RN B 6 A T T i, DL “adiE G FEZ=R) BRI CRESCENDO - Season
Materials web page 9 & AR 9EE PDF SCRAHE .

1.9 Team Updates FPAE#

P BA B8 T 50 FIRST Alas NZETALIXA R BT830 (NPt BARE) rBTT sl =g . H
I L7 A i T 22 HE A

—  IBNEE B R A R R, TR B (Kickoff) 2 fE IS8 — AN ZJF4a, 25 1 8 (Week 1)38 5131
F R 485
- WEB VDTG R ma — i )7 SR IR R F A A, B R

DB\ G B R ATAE “W) 3R &7 FEMER T CRESCENDO — Season Materials web page , #7635 H %%
HREF 1) R4 5 ART A A

HT S, A1ASE B i T 454

— IR EE L E OSSR, i This is an example.
—  BEMBRE N BT EMIBRZE . Lhln TFhisis-an-example.

1.10 Question and Answer System [B)& & %t

125 24t Question and Answer System (Q&A) &XF 2024 “Hifj#E &7 #FZthFETF 2024 CRESCENDO
Game Manual, ¥ Awards webpages, B J7izHE4L official FIELD drawings, #1/8% FRC $&5 1) [X

WA T FE G FIRST Robotics Competition District and Regional Events web page R & HITEE . A

AT LA R AR SR B I AN 2, o mT DR BT IR R ) @] LB SR, DAVET Al a5 2 A0, BL T

fir eI 2 1) R 9% Z A Xl o

A% RGTTIT 2024 41 H 10 H 412 s CGEEZRERI A o W& RFEMATIE VIR “ai)iE G ” FE: 05

BT the CRESCENDO — Season Materials web page. [a1245 5 a] fit 2 S 8306 IE R T ) SCAR AT BT
(BT Ja ISR IS 1.9 5" FIBA BB iR s B AT A1)

125 RGP AR AR LR TP A SOAS, (BERITHEBRFIE Z A —8 2 Ak, BRI R G R AL =

LA TR ESFRFERIE, BT 9 FHLE A& RIS %% Section 9 Inspection & Eligibility P&

6.7 WAEFH. FIRST AR 1) H3h /73 Section 6.7 Head REFEREE and FTA Interaction iX #i4™ &1,

DHFFIANLES N R A R AR A SRR RIS U Pk S g 568, i@t DUF 7 = s

FIRST: firstroboticscompetition@firstinspires.org.

2 A G R P 2 S B T W OA ¥ e DL 0 T e

= XPBURIE LR R,
- ARG e R I BEE, 5L

Section 14 Glossary Vo 13 of 306


https://www.firstinspires.org/resource-library/frc/competition-manual-qa-system
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https://www.firstinspires.org/resource-library/frc/competition-manual-qa-system
https://frc-qa.firstinspires.org/
https://firstfrc.blob.core.windows.net/frc2024/Manual/2024FRCGameManual.pdf
https://firstfrc.blob.core.windows.net/frc2024/Manual/2024FRCGameManual.pdf
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— XIHLE ARG ST T A
WSS RELE Tz SR/ A BN S % . W R A2 B A
AR/ Bet- A ?
X TR OLIE LU TR A LRI, ) ey ) 577 2

HA A 7]
- TEE A AR

U TR — e 2 W B ER AR R B e s BB RN, FFERAE RSP R B — AN MM . 1% R S
HAAT E 2 (81 FY el 4

—  RAVEZBIENLE A AR — PP S A 28 AWG40 2%, XREGFFE R0 R.HU?

- MREAHSSAAMT X, LEPEABMBT Y, BRATSEEM AN G? Rk — T2

—  WUCRHLES A TR ERIBIE, ERBTEMIX AN ARTE E ORI S 2
Hi”FRC 99999 Hip MR L BRGNS (. K 51%5) $RIMNZ . di FIRST EI%, JFiA S5\
AR R

<
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2 FIRST Season Overview FIRST #=4 %

FIRST IN 3"" :

PRESENTED BY QUGICONVV\

Lights, camera, STEAM! ] 5%, 41, STEAM!

B HR TR ZARF% S (STEAM) L THRBIARE. KRIBRfFEhRENIE 1. FATREREM A TA T
AR HEARTALS, BRATRELL R, ARATHRE R, HFT31FAT.

TE @\ F R 2023-2024 FIRST #£ZE——"FIRST IN SHOW"HE =1, A5 STEM EZ A il /E
M. iHMERAFR SRR —A i B T RE A . Aok A 1E

<
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Section 14 Glossary

Game Sponsor Recognition $& 2% Bh i S0 &¢

FRESEMTED BY M

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!

Vo
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==t

=E T

HIGH NOTE
(s e

2
PS SOLIDWORKS

Modeling Solutions Partner

PN 56 4 10 B2 AR I TIAE R Z B B AR5 00 AR 4895 TESRE LAUS IF SO SOBKT PR R 3X
PR FR o0 T IR 55 50k T BRI B TR A AR 2R il

HI1S D, Hlas N T BB B, A HAE TR SIHOLT , Plas NBITRIGK, B e mE Gy Fa it
NERAFT, HUCRRIENE 2 B S 1

TERI T/ 2 43 15 BN, #RIEFEH B CRPLE Ao HLES ATE T AR A AN RIE TIEFRF, JHENY T asf
B shas. Y MRETEHY E R 2 A8, AR T LUBOR A 75 & 10 B EAY &
K177 R B B AF LLIE AR E 775 S h SRR E 2 0570

NRBUF A LB 5% T 1F, BEHANERY S8 PR S A . WREABREHTET- 201 B wT 45 PPk
TEMETE AR —AERF, AR MRS R A A SRS ) (Rt 17E LS i
HEA) TR ARl i 5 B AR A R 2 D

WA I R, MLas AT e RV s L ARG, JFm ISR SRR 8 515, M RALE A (oA — R4t
FHIBLEN) FIRAFHON LN AR NBIuR I g 4 b7 2w X% BB AR AR A HRILER N, WLER
NIRRT L1557

500 B 2 (VK A AT L3 !
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4 ARENA #ZMH 4

TE3(ARENA) L E Ity ] IR “WAMISE S HIEI i i A LU IR B2 5 s HUIRIE AL, HEBAIX
W BVELBMAD S HEREHOEOR B XL R sl WL Az RS 20 B it B0 BT A B o
Figure &-1 CRESCENDO # (i HIBA K 5k, $iA 53 X s A BA (6 [X 350

A
am
1 AR

2
2S SOLIDWORKS

Modeling Solutions Partner

YR ABYb ST, FELRRm AT Sk dlde . . IRERIZH . F S BB SRR R R 2N
FILLFERUR L B4 . RATER—UIE IR G K LLIE P # R —3 (H2, TR AR MRS EH
AR AN, HbS B —SRUNIZESR . A RAZEANZMIEAGEER., 1555 2024 F815 RAbric F
2024 ARENA Layout and Marking Diagram. JZh A2 it XX Se 28 AL AN BUR I HLES A -

AT AR SR A Tk T ISR S T EES A — AN BRI E I T R, TR RS RS R AR
iR S ZERLEHATT, iESMIERREYR. BB, CAD #RIDIK “MWsEE " i\ B i %R A
iR B 4% B AR AE FIRST Wbzt i . the CRESCENDO Playing FIELD web page. .

4.1 FIELD btz

“WAIEE G A RN 26 SR AT (4821 JEDK) X 54 JER 3% (41654 JEOK) HyHL
BEDCHR, DUBCRARE. I ¥ E XY X AR DR AP R A K T ORI R
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FIELD at l
the AMP

2
2S SOLIDWORKS
Modeling Solutions Partner
Yy o5 LU B
- BAEE 1A ES,
— EANBEE 1 ANMA R,

A 1SR, A
FABHEINEES

i a2 HiEE . 45 N Shaw Floors, Philadelphia Commercial, Neyland Il 20, "66561 Medallion",

Neyland Il #IEETLIENSE, &R FRIZE7F7 M4 Shaw, Philadelphia Brand, Profusion 20, Style 54933, Hifk

%A 3M 1 Premium Matte Cloth (Gaffers) Tape GT2 iy 2Ll HWE YA 3L i (gaffers tape) [ €7

GBI b SRR KL . PR 1 JeR 8 S (£ 51 JBDK) R AYIE B SR BRIR R AR (Fifx PC HO

T HEREIM . PR R 40E], DAdr AN R R HBCE R OENLES N o TIHTIFIRIETE YE 3 R 2 Jeof
(£397 JHOR) o TEELFEAN], [ RRPAFIBUER
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https://philadelphiacommercial.com/products/carpet/details/profusion-20/54933/plethora/00520
https://multimedia.3m.com/mws/media/1217295O/gaffers-tape.pdf
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Figure 5-3 i N[ (Gate) i

\
o G aw 5

SCORING TABLE

2
PS SOLIDWORKS

Modeling Solutions Partner

L B8 4l F AP AR AR A S A B A RROAR o e VPPV HIRCAS /e 2024 4F: FIRST ‘B J7 7t B 485 2024
Official FIRST FIELD Drawings & Models #. 7 —#H AndyMark Wit fid . SRR ITIEA AR, HERIE
RAVH, EATR O R PERE AT P A R AHIE Y . AndyMark B4R 48 A /£ AndyMark
Kk b AndyMark website. 2 B BT 4 B o B A R AL St it oA

4.2 Areas, Zones, & Markings Xi#, X##ric

T B A XIS (area).  [X(zone)Fiibric(marking) 45 gk . BRAE B A, EEAHNiRE" &
7K WG eSS R 2 3k (415 JEk) () BM™ Premium Matte Cloth (Gaffers) Tape (GT2)#y, 5%
ProGaff Premium Professional Grade Gaffer Tape J#s, B IIME A0 B R4 o
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https://www.firstinspires.org/robotics/frc/playing-field
https://www.firstinspires.org/robotics/frc/playing-field
https://www.andymark.com/products/andymark-field-perimeter
http://multimedia.3m.com/mws/media/1217295O/gaffers-tape.pdf
https://www.protapes.com/products/pro-gaff-tape-premium-professional-grade-gaffer-tape
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AMP ZONE

CENTER LINE ?J-‘-:é:z

SPIKE MARK
FaEhnric

& : STAGE ROBOT
ALLIANCE | : ZONE " STARTING
AREA | |

STARTING

SOURCE

SCORING TABLE

>
paN=) 2S SOLIDWORKS

Modeling Solutions Partner

o IRIAXIH (ALLIANCE AREA) : fBXIASS. MiEEhZ:. FrRBc B G Ry . RS & X B Y
26 TR M H~F (4821 JHHK) $5. 9 R 10%E~ (£ 300 k) FRAITCHR & 23l

o ¥ HIX (AMP ZONE) : K10 3R 10 #~f. 95 135K 5%~} (4 330 JHkx#) 45 JHk) TR E 2
M, YA R, BRI TR B R T . B X AR

o 54 (CENTER LINE) : —&¥Hp K BE—4h I 2

o  HZkzk (COACH LINE) : 7EBCH Ik B RIRS (P8 X)) AR UE o 2 6 B X 3k i ¢ ) R 2%

o Ml AAZMHIX (ROBOT STARTING ZONE) : —/5 6 #5436+, K 23 # R 8 #in (#1193 JE k=2
721 JEok) MIRREASE, HEBRERE. §E X R IR B R . Mlds A ARG X S B A
W AVEIEY B DR R X R

o KB, (SOURCE AREA) : %55 SR %H), K 15 #R 10% 3 (#1654 JHk x £) 484 JEk) ToFR
WEZS ], DLE IR NG . HBE I 20 P 1 R I B CU R A i R o R XA A R

o HHIX (SOURCE ZONE) : —/NTERR M FATIUATE ], ph R DI . S35 Ay Bk St o s Bk B
(I Sty BB o U DKM O T B R X R 1 SR 6% 98} (29 48 JEK) , i P s Ik B (R A (o e e

o SEEENIIFIL (SPIKE MARK) : MIAMRICHY 1 AMRIC, I TIELLIERT I E BAFRIRL B B
SHRTTE Y 3 AMPMC R EREHE L, Ik 5 MR B armdE. (W Figure 6-2).
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o ZEHIX (STAGE ZONE) : —ANEMREH/NILA W, BLESER, LITEBE MBI R Ail 5
5 1 P Ik B (A B

Figure 5-5 Blue STAGE ZONE ¥ )i & X

o j2lfitk (STARTING LINE) : —ZBiBs e B HRIAN AR E VI UM . 1410 P AT FIE LA G 10y
B TR A% 2 3R (4 61EK) S

o X (WING) : HBCBLHE. tfFIT IR . Rt BB 0T R R IR € ety X
40 T L 22«
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4.3 AMP &5

Figure 5-6 AMP 35 2%

2
DS SOLIDWORKS

Modeling Solutions Partner

e (EFRAMP) 2H1ES A T 1 BE R KIS AL 80 5 Fr R G54 . FAECEA 1AM S8, 80T S8l —A4
R 3%IET (410 JHK) « WI1HER 6 T (46 JEK) « FE2 R (L 61EK) BEE O, HEKHES
HIFE 2 R 2 e (466 JHk) « AT Eas iR ESE 4 JER 145 (4126 JHXE)
T ERTA AR BRSOy S e AT BEA G SE S8 R T . ¥ BRI TR B
B T35 B (AMPLIFICATION) 8 & 1E s 4+ 5 T8 . S E S s T e s e A B 5e 4 7 T BUS I &
AMP 487/ kT HIAT A& LI R :

—  JREFE AT BREE 1S ERCR (AR TS) SR

— PATRISSE . B 2 MRS (HP 1 AT HTFAESS)

— TRIAERATCL 2 R 2Z AR R NI st ek & & (WL Section 6.5.3 AMPLIFICATION).

EAESE SR AT AT RS ST
— BRI THz: BUEALT B S Bl Fah i BUIAT 45 70,  HIRBIEANS A 1R 56 S8 B 4F

-

o WIRAETHNEAIH 45 B, JKTUHMI T T4 1R T 34

o WML T FHBEAH 45 5, OB AT A T T4 (3 S
LR AESEAIE T, ARSI

YEFRETFRAN AMP 515 RS 2 ja] K P22 T —AN G4kt (Uline H6277BL).
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https://www.uline.com/Product/Detail/H-6277BL/Gridwall/Gridwall-Panels-2-x-5-Black
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4.4 SOURCE &R
Figure 5-7 SOURCE &3

2
PS SOLIDWORKS

Modeling Solutions Partner

BRG], AR ERE PRI . F IR RS, RS IEE g — T, iR XS
HFHX . SAEEBA T 6 R 3ude -t (K191 8kK) « B 6 & (415 EX) WIFH, EffEdiz
FFOFENTA IO EERIE B IR 3 S R%de (2993 JHK) o —A 50 i, FrAiEIE(CHUTE), i@
1) R X S FRF o YR TEIE R 2 YR X, AR R X T 1 A I B s R 4 SR 4% (29134 8

}K) o
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45 STAGE £4

Figure 5-8 STAGE £ &

2
2S SOLIDWORKS
Modeling Solutions Partner

TR B S SIS, BE B R IR B 10 SER1 ) (29 307 JEK) o BANTE G ML, HiZREL.
MIZRIERAL . FRHEZRAN PCARALS . PR G I T SR OBHEEMZE b, FRHIR I B 2 SR 4ndi) (472 8
K)o B, FELRHE SO TEE O T IA AR 8] B/ IN M T AT AR BT SRR BRI AR, S ] Bt
2 BER BpH; (71K .

W1 Figure 5-9 fi, 3 ScaE54r BIFRN"2E4 72" (STAGE Left). "#£4& 4 "(STAGE Right)f1" J: 44" (Center
STAGE), 1 | BN A Z M2 ). 40— MR, M IREARAIMEE 107 4 R (4122 &
K) AEHIENGERE RGNS o HEA TR HRAR R BB L 2 e R 4udi) (72 k) |, BESMERSE O
OV TR A%3) (4142 J8k) o 48R 5N Va-in. Grade 43 zinc plated chain.
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https://www.perfectionchain.com/products/welded-chain/high-test-grade-43/
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Center STAGE

D
|
|
b
1
|
1

Center STAGE

STAGE Right STAGE Left .

SCORING TABLE

r
2S SOLIDWORKS

Modeling Solutions Partner

P56 MO G5 — A T SR BRIR AR FOBE BEBE 2500 6 THIH:. = WMARCERBERES A — PO, iPithasdt. @ sk
BB (TRAP) . &4 IF YRR B HIES 4 JER 8123 (£)144 JEDK) o FEBFIX 2 Figure 5-10 Hi5¢H
BRI 4 A TT A BRIV 512 25 6 i J5 A 2R AR i B RS 25 1] o

Figure 5-10 TRAP highlighted in green Wl X I 4 (o = Bow

2
2S SOLIDWORKS

Modeling Solutions Partner
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Z 5 X(MICROPHONE) & — AN B A, L FEAMEHX LA O e, REER S OSHINTIER. 4
Z NIRRT Je R (29 30 HOK) Wil 3B 40 (4M21.66 3 (414 J5K) ) MERE. 1 ErX
ATHER PE B M EE 7 e R 4%de~) (2224 JEXK) o

Figure 5-11 MICROPHONE highlighted in green 55 AT &t s 2 BoR

2
DS SOLIDWORKS Y

Modeling Solutions Partner
o]

fRE G R 1 R 5%I], BE10 3] (445 JEok x 49 25 JHOK) |, ZRAEMIR TR IE BT -
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Figure 5-12 PODIUM 4% &

I

WY

A

- Aw

pS souawoms‘

AR N
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4.6 ALLIANCE WALLS Ef 555

Figure 5-13 Red ALLIANCE WALL highlighted in green TR H% DA (0 & 8w

B{EIL3
STATION 3 = BEug2
i Y DRIVER E{IEEE 1

STATION 2

DRIVER
STATION 1

B BEE(ALLIANCE WALL) ¥ t1#8 A 553 X 3k il 3 4 R R B TP Bl 3 MR ER R S 4 75 4
(SUBWOOFER, LA RIFRK 1) )5 T ) 3 B T 40 3%,
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4.6.1 SPEAKER #7538

Figure 5-14 SPEAKER 175 %%

2
PS SOLIDWORKS

Modeling Solutions Partner

Py — MK MR T L TR BT RUG Jr L. B a A — AN, AL A ADE I % O S AT
13970 IXATF O pydgy o B PERIIEE RO TOAR BB Ao 475 0T 1 BRI IR Sk BE B M B © SR 6 e (29198
K) L TP ORRRASEE R R 6 JeR 107658~ (2121 k) o JFHTE 3 LR 5%~ (4105 JEok) , JFm
Gy SEA 1 3L 6 35~ (£946 JHDR) o FFO-FI 5 B R 14 FER I B 7 S R TI0ER TS s — A M
AP AEME R H
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2
DS SOLIDWORKS)

Modeling Solutions Partner

KBRS 6 ToTl:, M TENEREES TN OAE, JFEE IR KRS 3R 135 (494
), WETARE 8%IE (£ 21 JEK) o (RFEMARH IR 3 JER06di) (292 JHDK) o BE N BAEH
SR )7 (HDPE), M BRI ki A7 T Tk L 20 € ) v 8 BE SR 20, v MBI A kg 05 B 1k )2 SR R T

(vinyl-coated polycarbonate),

ToRIT BB a R BT E RBOCRA(AMPLIFIED) . i, WIHER & EHOCE R R Z D0 E . 575 4 10
KT 2 S5 PRI B EAI TS, RS FESRAL T H BBOCRES, ITHRMASRIE. M EEFWRBONN, K&
T IR K B B KT 2 5, WA ORI EEA T, 88T S8R
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4.6.2 DRIVER STATIONS #:/Euk

Figure 5-16 DRIVER STATION #At s (5 B3 X 38000 3 ANz Hu AR £ )

1ft. % in. . \

(*31 cm) e B~

Sf9in. | o

r7sem) [0 AN | (r19gcm)

3ft. %in
(93|:m)

3
\]\ DS SOLIDWORKS
/ MDFJle Solutions Partner

S R 3 LA A BT (SR RAEHLA A . A BRI > 3 JER 3/4 J6F
(#793 JEK) BIIVARIRHER 4 3 JER 6 4 (9107 J8oK) BIENIBIH L A IUESHA R, G4
Bl AT MR T T R4 (OPERATOR CONSOLE). #1945 #R 9 #Ef (49175 /8
KD L IERVA ST (HB1EK) o MR K 4 R 6 3T (49137 JBK) | T2 (W5
BUK, FRRRED) HOBUEORC PR/ BILWIL) | AT (L A B L

FIE, TTAE ST A R B B A . VRSO AIRET . RV

R\ BEAE (R TR SR M AT FEAT G AR Fo A S i

SR B0 AT LI, 4 BURLE IO 44855 FTABER . DLl

1 53 BB 0 B

OB AT FEVE 2 X AEE R T R R . A BRI, TE IR 24 MU I H S A1k
f£ (PDP) : Program Delivery Partner.

BB EA & LU N A LR AL

— THRDIRMIMZ: R 2mp DR MEG O, et 5t 24 (FMS) i

— 14120 fRAZTE A NEMA 5-15R il e (BIbRiisesUidme) « AT e RIEer b, msrm 2 &2
BEWr AR O/ AT O R A E o Pl A R R A TS 2 K D I AN SR (ARENA FAULT),
B R A ST I AR ZOm I FE R . XTI LAl T NEMA 5-15 BU3 e X 3k, FEF LR

W] e LG M L s . BEREAS SRS A o
- 1 MEAMEIE (E-Stop) #4: (i FHRAEMZETRZM, ATFEEAFBN FEEYEEA.

- 1 NHIIBE L (A-Stop) #4l: M FHEAESSZE RGN, FITHE B 300 BObI R AL s A SLite (2 1
(DISABLE),
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https://www.firstinspires.org/find-local-support

sm FIRST® IN SHOWSM
O RESEND()
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— 1ABANSST (team sign): (i FAEAERAVERS TR . 181 1) 7 10 i — 1 FR T J K W AR 6 S R BA 5 o TG i B6
WXk — T AR RE T E R
o [LFERT: BA S AINLEE NIELRA
o [bFErHh:
= RFIREIRTFHEA 23 (Ranking Point, 455 RP)AIBERE (AIKZEMIMI AE AT
= EEBORIIFIARE R, A
= TSI LSRR B IR
— AR (timer) (IUZRAEFRARYG 2) « fEH i —0 (BLa@) BoRHEEM Bt B 77 #Ia i),
FETH R B D — ) (BAarfa) BoRECEERT BOE 75 B i i F L 384540
— 1 LED HEAR)T: fRPTRERE IS, Hlas AR, E-Stop il A-Stop JfRa, i TEARIEE T
Hge,
HERRTALHE 2 AR TR T I B A B I L8 CIRAS LED 4T, 2 F 58 =AM 354578 A-stop/E-stop
RAEH) LED 4T 177 LED RASIT:
o MEENIRA LED AT
= ESL: FRNSABEEI RS, HATERISSS P A S .
AR TELCIRRT R R AR RS (FMS) BN LESR B LT, (HYLES N MR d s, et IR
PR I RS AH B L2 A BAL T 2R &5 (BYPASSED) . side o4, Sk F E-stop

o
= K EHERRTRRHIEE AN TR, SUEhl; BRGNS TRIeHLas NERRRZS AT
BRI E SR K o

o A-Stop/E-stop R#&FE~ LED
 EEL H AR TR E-stop #:41. BG4 6 (it E-stop #40, 8it4r R
I FMS B il 745 1B FA S S LEs AL,
= [NER: A AFE T OL A-Stop #4, Hlas ATERIR I B S Bk TAENLIRES .
= EK: HLES AR RN
—  FMS ML K0T e 2 (11w, Fiaitas 0.
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4.7 GAME PIECES W& E

Figure 5-17 NOTE & 4%

=+
25 SOLIDWORKS

Modeiling Solutions Partner

B NOTE) R — ME MUK FITR, P97 10 36k (225 oK) . AME 1R 2 36k (236 JIK) . 5 2 %t
(25 k) o 14575 8.3:0.2 7 (#)235.3¢6 %) . WM AndyMark L7, am-4999.

HEFF(HIGH NOTE)BIR/N TERFIAPRHRIE R4 IR . HA 3 A4 BER) B A S RErir JE G 7 B T A L.

Figure 5-18 HIGH NOTE =& 4%

p
DS SOLIDWORKS
Mo

deling Solutions Partner

4.8 AprilTags ¥ FRiR

AprilTags tric e 8%~ (£ 20 JEK) WIES T Hbr. MFIREM B SEX S B AMP 55 ERIRERF X
. 3 A 16 AN HAMEMFRC, & X E Figure 5-19.
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https://www.andymark.com/2024ShowPiece
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SCORING TABLE

2
2S SOLIDWORKS

Modeling Solutions Partner

FrAbRCHER A 36h1T ARZE RS, %5 A 1-16. AprilTags 1-10 J& o2& 7E 10%38 ] (4 27 JEok) BT HIER
BRERERAR L AprilTags 11-16 24 /EsRMR b BAMRICHEA — A SCFPUNIRSE . 2R AprilTags 7E L8
PUBSAERIR WA B TR
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HassEoundation

Figure 5-20 AprilTag R~1 ( LBy 2R B, RGN By B ERR L)

10 % in.
(~27 cm)
8%in. 6% in.
(~21 cm) (~17 cm)
2in.
(™5 cm)
!}
13/1ein. QOutline added in image for
(~3 cm) : : 7
visual clarity — edge of core
AprilTag geometry DS SOL‘D WORKS
Modeling Solutions Partner
7 %in.
(~19 cm) |
—
9in,
(23 cm)
8%in. 6% in.
(~21 cm) (*17 cm)

1%in.
(~3 cm)

7/16 in.

(~1cm) Outline added in image for

visual clarity — edge of core
AprilTag geometry

2
2S SOLIDWORKS

Modeling Solutions Partner
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HIEK) AprilTags (485 1. 2. 9 F110) ZeEyear i IX g o PR AR 00 IR AR IE B HIBE 4 3 R3] (4
122 Jgok)  BERSERIE B ORI EER N 1 R 75de] (2950 JER)

Figure 5-21 &R L) AprilTags

| [ .'l I
4ft. ¥ in.
[~122 cm)

AN

=

p
2S SOLIDWORKS

Modeling Solutions Partner

(WL TE5-22) Hrigei AprilTags (45 3+ 4. 7F18) LAl bo & MRa8 AR AR I O RE Y 1L 85 4
PR VI (132 EDK) o 145 (5 4 f7) BEEPZEEGMUEHE LT . 82 Mr% (55 3
M8) A FAEILHRAIFY, 2, HTHHR IS 2517 75 4% XK B 5% 0 SRR 3 B 0 1 SR S ) (2143 JBDK) .
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nnnnnnnnn

2
2S SOLIDWORKS

Modeling Solutions Partner

(LT 6-23) ¥ asi AprilTags TR (445 5 F16) A FHIEE [J7 4 3Rl (4122 k) b, RE
J& T AMP S5 .
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PEEH) AprilTag pr%ti (45 11-16) i FHIEE EJ7 3 SR Mnsen] (L9121 J1DK) 4b, REEHTHEHL 3
AFET PR Lo XEARENLT 1/4 3] (296 2k) SIS BRIR RS 18 -
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y -
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Modeling Solutions Partner

HRAHCEMMELEE, iE5H 2024 ARENA Layout and Marking Diagram. ##ic (3T ENRCAS AT £ 2024
EbFE 7 5 B2 1. 2024 Playing FIELD webpage.

4.9 The FIELD Management System 7% R4

IR RS (FMS, fRrinis) A5t sl FIRST Hlas A ESe i T f i ik . FMS BT
WP, AR BB . TN RI&Ss. HER)T. A-Stops #4411 E-Stops %414 .
W R PE LR DARK 9 2 DA ELHE R P18 1 sl i B AR A 20, A 98 243 X H B4 Driver Station 3K 4-K¢
HFMS difF. —HiER LR, 7RISR I 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 i&7ER, #E#%] FMS 5 H B EERENL SNSRIV N B A% FMS [E L2145
B, 520 FMS [ iz FMS Whitepaper.

FMS jiiijd % Table 5-1 iR ) S R RIE R F S 5 HE T BIEL T LI B . WEEE, SR 22Xt
SEEEW—FAL, AR IERI bR R SR ST i 88 A —2, 0 Pt 2% vk

Table 5-1 Audio cues A HE/R~

Hht HEERE AR
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T B FRRT

B Si 0:15 (A3hBrBY) | “Hileh#es”

B BRER | 0:00 (HEh45H) | “Henyps”

FEHMEIFME | 215 “3
BE208  0:20 “H AR
PLER LR 0:00 gty 7

b4 1k n/a “WE A

4.10 FIELD STAFF iz#hEEE

b EEHE AR R AP REHT, HERGEMERM. EUIR L RS MAREER ZEaRk . it
SEFH fok AR R EE R, S 2 i FIAE, HEFHIrES. N g 3 R EEE
ML, SIEME N HRX LG, B ST HAE IR, AR FAE AR (it S T L
E X "E X "(valuable)) .

E#H (Head REFEREE) — Rl 45 SHIE#EHA . hifi15 FIRST BRI (FTA)VE1E, WA
SRR . M SR BIEHEMEL/FIRST T/EA R B . EAMT IS EZ 0, G5
W b, BRI HI . LI A E I A R U e . ARE LN, 1ES R TR
FHR 314 B Head REFEREE role description.

FIRST B AWl (FIRST Technical Advisor (FTA)) - BifRFEFINFI. e T, FH444 FIRST [
Ro FTAZERESIH 5 FIRST BT 285 TAEA R HAWSE $ 5 i 2 AR SUOT B & 1. FTA R
FIRST Bk 5 F L MG N, FERAI G, HIas ARSI BT A $555, BT S EBILY
MR N, R IEHTEM R R T ARG R, S0 FTA JISTHH FTA role

description.

L3R £ (FIELD Supervisor) — #5537 BIiES), DIBHIRIGIEM ARG T FREMTIRMILTE
BRI BEFT o i EE AR IR S LR, IS EE N, ARESIEEE M, Hh
Tt M. AXRELEN, HSM " EIRF R, FIELD Supervisor role description.

<
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5 Game Details L &4

Figure 6-1 CRESCENDO “Wifl$% 4"

2
2S SOLIDWORKS

Modeling Solutions Partner

1E “MMIEE S ” #Zr, 2 AECU(ALLIANCE) (BB Hi£ 4 % FRC BMAEZL SR SVERIE) Sf7Hb 38, b
P BN SE G A TS T R Bk

5.1 MATCH Overview L%

LR BRI A 7 2010 438h, AARLLIERTRO MR 2 43 30 FPRYLLTE LUK LU IR IR IS

TELLTE, HlE NS R s sl S a3 000 NZRBUG AT U AR B B AR I A (E 4% 75 2 v O 13
o, M0 By, W AR FIT R AT S

PLES NTERLSESERIFE A VSRR X, B FER S LIRS, R/ SR pEHX B IS FF 15 2

SRR A (BIA 1 & DL RIS Nl RS S ESEG) BURARBIRIEIFOLITHTENLS A £ (]
JH B AR s XU EA3 00 LIS S AL NBIT52) AT SRA AR 53 %L
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5.2 DRIVE TEAM #3341

B gk H W32 FIRST Hlas ASEgeBML % 5 N FIBN , s b gL Tt BRisd
4 FRE GGy, BT A S S EILEE A SN USRS 7 3R, B SRR R T B 4 LG
&R 224 (STUDENT) I 43

XA i R A R A B B, BRIEH IS A T RGN, RN
2 2R TR SRR T ME R R AL, FF0 HBALAALE A eSS LR
7 (XEHRE—ANATRERE T ERME) « HERA TSI 5
i3t (adopt) Hofth 2RI . DU A SBME. £85I BN/ s
I SRS G 35 (ildn, B PIBAK (ALLIANCE CAPTAIN)A A AT TBA i — 4% 3
VEF B 256 L i i B (first pick) s EF o 5, X7 A R & i ik A" 51
GARVET, MEHCATRIRSE o e e BME R A R ) o
EXATAEEEARANRE . £—, BB SRINMIEFEIEE T RGN R E
XA (N, ZORSFRIRZIER M, HEBAE BLUATE A vdr BRI Ak N ZE 1
Az AM) o HIRK, ARRIEIIRALE R, LS FRNE VIS EIEDIR R RS #

(. BEsEiR, FHEARARET, MRS A)E R B AR, A
HAEFAE R EA G, ERELEE) .

Table 6-1 DRIVE TEAM roles

FAREAER o rerey
wse )y o BT
COACH o v
s S ] 1 Eﬁl BT BY BRI R COACH" 3
Hk =
TECHNICIAN BLES ARCHEHEDR . SRR | RS S . I AURFE A 5
HRA B E i 5% U “TECHNICIAN" 3 &
DRIVER
WUES N BRI AE 3 Bt &
#®IEF 3 2 B4y (STUDENT), A2 e 2 41
HUMAN PLAYER “DRIVE TEAM™ 5
HAE L
ANETK

AR B Z AT O A 1 H MR R & B4 AE2A AN

BAR BRI B ARG, F TS NIRRT B E . DLE L. R AR R e DU ML A LR 5 1Y)
Bz . FiR BRI — RS AR AR T
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— ML AL AN E BEHIEL, 3 T MRESE AT X

— T fi# roboRIO ML B K& HAg LTI X

—  BREZuRIH P AR

—  JEMREZH b EE R 8 Driver Station fil Dashboard %54

- BB RERI AR (GNP W)

—

- HEIMRGERA
BARBIAR BT RE AR A E RO 5, A RAS R BRI A B A R T L
S NPIZEATIRE, Hlan 3 BIEIT CHI AL BRI AR AR 2 i A B B R ER
Ui T, DL HIBE LN o

IR BRI 2/ 2 2 NRDIK, B A — S AT DLOEZ 7 H e b T 1 42222 B (R 5 AR
NFEIF . TERXFIER T

- EHFLAGNE,

—  IrE AR MRS TR A R, JFE

- eI, FREADE R A ERAEAR R

5.3 Setup FHEE

EEF BTG, S E RS R 6.3.4 Ry ik b 3818 B (GAME PIECES), W, 6.3.4 38 H A%,
PR FRIRAS 6.3.3 T BREEAMLEE N (I 6.3.3 Hlas NAZEHD , R4S 6.3.2 T /E X im (I, 6.3.2 4
VELOREI0 » SRJE, HERPSIRIRE 6.3.1 Tih Ut B Ar, WL 6.3.1 Hedsdlfr &,

5.3.1 DRIVE TEAMS #izHNE

B AE LU SR AT AR AR SR IS H i B 7E G S W XSk A 4%, FFRIA Qi By BRIEBHEBRZFMT, B
F5 B HE 5T AT 0 % A 45 2 2E 4G R A 3 SR ) G301
A, JEBHARIRS I F—i5 Lk Fe i BRIz A 2 B,
HENES B YR, WG E R EEA R A e L,
FIRIX SN BB F AL TR AL T
5 AR CENE St E N AR AR i LSS Y =
AR B 7 LU AR BRI PR 8 T DX A
PP B A AEREER O R R R AR S I R (IR Coach" &, #A/ET-HI A2t
FM# " Drive Team"# &, A BRI Technician"##) , DIk

G. MRRAETRIRTE, BRI B A e/ AR LR BB K 5 0 AR IR (A 7 sl ) -

mmo oW
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5.3.2 OPERATOR CONSOLES #{E2&imiEi

WA TE B L BB o ML (R . R S R A I MG BRI 56 8.9 45
BRI, R 8.9 i lE 200, i fF 28 4k B N I\ BAT ST 08 T A BA B B 1 Sl B 1L 7 L BERE T 487
A 1\ B850 o1/ 511 T e P (O 53 0 A T 5 B A DA 00 5 B S S e FELA B AE R 1R 4
S B LA 7 L) G301 F KUK

Wt FIRST M8 NTEF8IN 5, EHE B BRA R 20 AR I A B A s il e &, B
ANEORFANX 5 WL 2 7T LASCAS TT AR AL Ao

5.3.3 ROBOTS #18AEM
B L LA N, W G303, i s #5 A\ BB ZR A #R I  vT fE 2 3 Sl e G301,
TSRO 5 o — 5 BB B B AT R, R B AE 1% 7 L SR B A B BB A B A, BRI R B A
TBHLER N o FEAETET, AR A F LT Tk
AL (IR IN
WE RS 1 LA A
AWE: (WA IN
WE RS 2 FIMLER A
AW JERCHEAY IR IN
6. W EAER 3 LA A
TES X R IR e, SR AR R, (R B R HEE R G 1R, TR TN HEZ B B (Big

git) HEER G . 7Eor X2 A IREE p AR BRE T (LS BRI BE T ) P a1 HR R, 4
" ACK" B 45 R B 2T (BB R TR R FR T

N
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5.3.4 GAME PIECES Lt i ik
I FETFUETT, i S S s b FEE A,

Figure 6-2 SPIKE MARK locations and GAME PIECE staging positions & & Fric i Bl b 2818 B2 fr B

HIGH NOTES X 3

5 ft. 6in.

(~168 cm)

5ft. 6in.

(~168 cm)

9ft.6in.
(~290 cm)

4 ft. 9in.

(~145 cm)

SCORING TABLE

3N E AT BAEREA AMP KT

107 M ERAERI T RIRE M E T (2% K Figure 6-2) :

5N ERF AL TR G R L,

A. 90 N TRAEFIRIX I CREANEIRIX I 45 1)
B. 6 MEMTMAELRX MG IMC L (BANLRX 3 MER

C.

D. 6 MEATA iALE A B H NS AL, SAPEATE A, IR SR A 4e

4ft.9in.
(~145 cm)

NOTES X 45-48

2
2S SOLIDWORKS

Modeling Solutions Partner

SO o ARTEAEHUAS N LB 5 R AL B 5 8 DX S 35 A e — ke

5.4 MATCH Phases LbZEM

LR SE— B BN 15 80, FRoh B3I BUAUTO). 7B 3B B, ALEs A TERAT (A 2 20 b i sl N

HIE L T 1817

PLE NSRG53 BIFPLES NI IRICE £ &5 1

BrEcz gy S AIEIR . F T34y, L 6.5 AR
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EHLIRMEE M BOARIRIY 2 47 158 (2:15) |, FRATFZIHB(TELEOP). YEFIBrBUyln, #RIEFimrEsRiE
PLas NS S 153015, DAL E2E G

5.5 Scoring Lt 4

TERLSES Ay, IR AT R S8 A P sl AR TR A2 0 . B4 B TP MLas NG IX. TEH P SAnd & s hik H 1515 50
LA, BURFREESRE LRV N. SHFAERS DKk BT s

Wit e . GESe s fiiv sy GBS A RP, M TREIMATEVR RIS ) 5.
BRULTSBLAN, A 19 0 KRR A EEIR I Ik A7 T 20 R 5T

A TEABINBERZ G, SIS R 0:00 J5, #4754 il s 15 i o i 245452 3 Fhash.

B. fEFIH B HZIG, FAIHI & BR 0:00 5, #7 st & R0 e 2 Frsk 3 #hh.

C. WHELHE, SFrANLG BT LT, B 438 1IN SR 7E T 2 BLATARUE R 0:00 J5 5 Fhp
Ja (EIRTEDLLASe R ) | TGRSR 61557,

5.5.1 NOTE Scoring Criteria Z &5 74

2 TAF I A7 P A I [ S R T 1 I 2o AR RS BRSNS 7 s rh B AR BB 0
M HEAF 2R AMP T [ 33 FF 11 40 15 R A I, AMP o i35 45 Bk o0
WRFAF N BT BENFEBEX (BPi@ st AprilTag E7r8I0) . MIZEREBEX s 53

5.5.2 ROBOT Scoring Criteria 1125 A5 #rAE
BORAR R (LEAVE)S 7y, Blas AR DRESAT LAZ87E B SF B AR AT B 22 56 42 B 0T HALE A5 X

ZORTFF H (PARK) Sy, HLas N ORISAT M HE LU BRSNS R o sk S8 AL TR A XN CERAR I, Wi 255 6.5
i C W brE, W 6.5 LL3Eif 7> C U , HARFEE B MR,

ER{E £ (ONSTAGE)S . HLES A FLAEAILL T T 514 ik

A B RIS AT IR 2R SR (B 6-3 g adfiisy, WL Figure 6-3)

B. LFEER,

C. WA ZONEERT (HMEalS N HAMEESR, B 6-3 hrgkaiis, WA
Figure 6-3) ,

D. ZEECm I HEERT (B 6-3 figeiksy, WK Figure 6-3) , A

E. HiRIEGH% (B 6-3 1 EEdss, WK Figure 6-3) ,

F. 53— AR E S P

G. BRI G424 Tk ¥ ih & 22 (ENSEMBLE)HE & /- IHLES A, AN

H. —/XFrpLds A

Section 14 Glossary Vo 48 of 306



o FIRST® IN SHOWSM
M S’ORBngICS GRESGEN Do presented by Qualcomm
COMPETITION

EEEEEEEEEEE A firstinspires.org/robotics/frc

2
DS SOLIDWORKS

Modeling Solutions Partner

IARA R AP NGB PAREE SR H R S 6, MR AR AN (HARMONY) 7o Rl 73, fid
# Table 6-2, #F—MHLEE AN K.

R FIZE G152 BN TIERITH 0o BATSSR A a RS NI s
BRI HRiE

5.5.3 AMPLIFICATION &k

Hi4F % Table 6-2, TRHCAHINN T & KFER A A IO, N T REROR, TEBLUAA S/ AT 2 /TRl
AMP. IR —FREIR . AKEER T DT AMP . 44 EC5 7 B0 SOk 10 Abah, SRILS) 4 A5 71340
ik, WASEEIHAME. T E D T BT OB RIR T A (A 76T AMP 454115 10 DU E A
TREMR IR, G FERRFR RO 45 AT 3 I Kb A ] LA 2 O 4 e
AMP Fiicts 2 M E4F, A REFUCHOCEA 2. BUARE R B ROCHIIE A AMP (9845 R 20 F — Wi BHIOR
FEAAR R BT LKA LR 4
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5.5.4 SPOTLIGHTING 4T

FrA B N EE S S RGNS NTT RO T . —HEE X B =E R,
Boxt (BPZZwNUEF) B SR CBRIESE Table 6-2 3155 £ 4%

l

SR S T I 2 5 X

5.5.5 Coopertition Bonus & £ 354 %)

U 2RUUTT I B AR AE E Bh P BUA R 45 B0 (RIRIAR LSRR AR T 1:30) P AMP oA 148 75 AT & 1
S (BT AIERETHA) o MErA AR AR5 S 325, I HLk e K Init B s & FHf-an & Table
6-2 Frid kA

F T A58 S B T R A AR T BLBOR
A RAVETE SR BB M B2 (5 8., 152 WA 10.5.3 17 10.5.3 AR FEHH{.
FEMIRFE T, AR SE G HLE FITERL
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5.5.6 Point Values /&

BAS “WHIZER " GRS K E I LK Table 6-2.

Table 6-2 CRESCENDO point values

&=1E

B S5 a5
(RP) =445

2 ]

P E AR E AT 2 1
B NOTE | #AESER CRIBOO 5 2

P as B AT (20K AMPLIFIED) 5

=8 PARK 1

%4 ONSTAGE CRITERIEAT
STiGE FE T 7 EeT SPOTLIT

1 HARMONY

FEBFX &R RN FERFIX 2 140

a N b~ ®

H1E3%4 %5 COOPERTITION BONUS

iS4 P s A S AT R D 18 A (iR AR e G e S N
MELODY | 154) *

‘%ﬁiﬁb ANy =4 Ny 4\ A AN

ENSEMBLE PSR ED 10 S ED 2 MBS A* 1
FR TIE L5 x5t T4 6] ) HL 24500 S R B 2% 1
SRHE WIN DL X5 F 1 B 381540 58 il EL 3 2

M S R TERN /B FIRST R TE, FiA e AL AN 5 22 Kb i) R T RE S 4R i o

5.6 Violations JB#1#) 5

BRAE A UL, 75 WAEfT3d SO (47 9K 52 2138 6-3 FHETSIR —Fhel 2 3], W3 Table 6-3.

Table 6-3 Rule violations ¥ 51k

HTIFR iR
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SR

JEH FOUL BABIA S T 2 4

BRI
FAHAIOILS B 0 5 4

TECH FOUL

Hhs

YELLOW T FFF 7 B O L RS N B R AT R R RS R AE
Rl —ZEH P R TS, WS EHERE — kg i

CARD

AN FRUATL 28 A 35 BAATL B 740845 BT by B3k B2 T % b e 5, o 5

RED CARD B RMELE H ZE 1 BUH 5 (DISQUALIFIED) .

=N

AL BB A B A 4 LT A4 RS . L% A e H B4 1

DISABLED ToiE#RAE

BUHRS/ Rk | DLIERS MBI L 3 kE 0 B0 0 HEA D ik S, 85
DISQUALIFIED | 355 B 7R R ZE 10 B d LE 8 ok AE O B0 R S o

5.6.1 YELLOW and RED CARDS 4T &=h#¥51

BRA SO WA A s s SO 94T R Ab . FIRST AL A SE TR0 F B AN LR AL BEAFF & FIRST filfidr A
TEMAN AL ALFIHLE AFT A o

FHRHITL T RME L SO0 FIRST L ASEFRAEF A G 51T N2 T L0

B LR R 28 R SR AL BRI LSRR AR R AU B AT A o

PR RN, XRS5 KB A SO ZL R R EMAERE e 5 AR BT o RS B LA
TEHIZLUFRAPARAR A8 R, WIS BAELIZIRE . HUFRESH . ERCAI R I 28 BN LR 58 — R 3R
BRI PMATE LUS LU e R AR SR A B, HLUT S BLER S

—BICACEI AL, FERER P A LR (EARAEMTERSE) JFUANS, HEASH#E LI W 5 R m AR b
b DIBRREZEBN . B AR A TR A

Figure 6-4 Example audience screen graphic showing YELLOW CARD indicators WA SR LT A &%
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A BRI EZR ) B BEAE SRR o0 XK AR S5 AR 7E FMS rhifBRe HK BRI B4R THRR . TR BEAE
TERPE R FE R ARFR T B o X TGS HIAT A, SRR TR 1 Sk sl B M5 ST TR R B B A TR

5.6.2 YELLOW and RED CARD application £ 5NN RS

B FIZLRAY R T DU 2

Table 6-4 YELLOW and RED CARD application 1% 5

ANV N B 4125 JH IRk 37 L 3
R FETT o BT 56— 3 25 2] 3§
25 >] FESH1H] BAMEIEAEST ) (BRAIFT 580 AILESE

GARERBIBRFITIZE | MK 37 BTk 38

BAMEIEAEST ) (BAIFT 560 AILEEE. WIRBATIEEST Y
CERMIFT 58D HIEE3EE LIACHT B3 (SURROGATE) L1

F

RN (K1, AL PRV SR BT AT — 3 b 3% (R AnBAATFR 55—
IEAEIR)

P SEAOR BRSO M | R BRIk 3¢

tobze 2t ] iR L IETEFTHY (SRIT5E) HILLTE

LU IR 2 E S5 6.6.4 FITI40 T

5.6.3 YELLOW and RED CARDS during Playoff MATCHES ;K241 Fiil

TEIIRZEINE] . BRI 2L R 3 O JU AL AR BT B AR B, TS U IO R AT o SR — IR B 20 7
TKREERR, MR RELSBHCLIM, FFBIBONAR S LU SR ST AR B BB BIC 2R, DRI B, S —A
ARANER RS RTE R IR R e

5.6.4 Violation Details %528

AT T SRR TR — LU RUR I LR U AT il 7 B s IS F SRR A T
RERIALRIAT A, TR — A REIERA S

Table 6-5 Violation examples

TR ¥ B
LR S5 N A BB LA A S AU R
S ﬁ@ﬂ%%ﬁﬁ%w%ﬁﬁmmow%%ﬁﬁ,iﬁ%WEMMﬁm%
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A2 ¥R

FAABOMOS R 1 | —EICHL, UM BRI §7 5 S o VPR P A S5 R
ANEHL. WS, HeAh, AR E LT R 5, ERAMSTESE )G 1 JE P H 7R

s i
BARRA, WMRAME | — g, Jxt S SUBBEAS] 1 MR RIS . k& —
NUEE S BBA—IBA | iyt it 25 L B BRI L. FEILIIITLBURE A5 45 5 Bt
o IN—UHEATH. — LA N RIS 15 BRI . Bl 12
3 4 YHATIHL (BEBERAT 7 5 S LA

Ik B R AL BOBELE TG, SRR DU 77 28 O U B s 1
TEmik gy, BB — LT
TEFTAT ECAIS I, 186 B e 45 7 AL AR — T T

5.7 Head REFEREE and FTA Interaction #1E#. FIRST HABEMERI AR

FEFHN], ERPATETRGNIA B DUERL, EATRES 52k B HAB T R IL, B0 tb 385, FIRST LA
AN FTARBABZEETAEA G EEAREINRLH I EEMER T, G ERATENREMTERE TIEA
REAFEBAEMRIEREM LI A ZARBREE .

5.7.1 Question Box [Gj&X

BB A —ANME R X . RIE RSN L. A EER, R — R gL R 3
AF B I 2 DR ) o ARPEIS ) 22 HE, ER A FTA AR BRI e HE R B N —I EL 3R 45 R

AR N RVERBOR IS FTA fide, DB n] 8l A R 25X B xiih . IR s A F BB
HIETSA . AR QIOT, AL R ERE R A RS SRR (BRI LR
BARFMS IREE T AU, 1B FIRST $8 /-8R T A7 IR A LA BRI A 4077 Hike, R IATEE
BRI A XL R AT AT, % A DL T

AL A SR R AT AYE )25 DX b i, R R e R %5 e A TR B 45t (491
. FELAURLRN /AR, A 2SR E RIS A AT RS B b Kt
B E RO A T LU ML, S LR Bk S B, ERRERR, A
il RETE ik $R A0 75

Q101 *{UIR—4 24 M £ 1)%# 1 STUDENT, 1 Head REFEREE. BME - B8R — 264 ik HUR . %2
HESIDAA T AL ERDUBRIEE 7
FIT s FEEFDE AR AR T ) A Bl 5 5 A0 N R 3
JLU TR T BB PRI RAE AL 5 3 N 3R 6
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FMANE B A RIRE R EPEREARMR , FEREEL T, RER B %E T RE&
EFRAT A DUEBRE N ERR A FR S R 5] NiRiE* F AL S e A, FFaT
REBE eI, ARXEMSCR A ER, (BAEEMANAE, Wsh st

REARNFEE, 2%} FIRST 85 TAEN R SEH T AT, Wisy

XA R S e E S e FIRST 85 TAEA R ASUEE 4 ) w7 5 1B
Ho

5.8 Other Logistics 1715 &)
B i E A A SR Il B L gE
Primid A s AMP Ah, g AR LS R A () G407).

X RSN LIRIR & AT IR LU . ASE IR (55 10.2 Tl i 383 iba) , WL 10.2 BEFRFETE. )

I EFHE T — RS GEEZ AT E . HIETTIRHT, SRR R i 8 S8 A ] 5 R B A
GRS

FeAREE R, 4 B A E T S B E S ML & h], ERAISREAR € A R AR R TS skt
SPEBMET LA B CHIPLER A .

TEFEHE BN, TR TR N 25 TR E S OBLES AFIHER (B2 0 , 12 T ORI LLIE dh BIATL &S AR R o 2 i
B AIMALEY, M EEH S HEE R,

FIRST #1128 A SEFELEU PE AU AR T A R TR RN T3 5 T 3 ANile X Seinl it 7 — et =,
TR AN I H o FH Ao . BTG R X B 8] P A T35

—  #i (MOMENTARY) FRIRFREENA]/NFZ) 3 #5,

—  FF4: (CONTINUOUS) RyRFFEENT A K F29 10 5.

- HH (REPEATED) HInfEfipbtFerhk Lt 1.
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6 Game Rules LLZEH N

6.1 Personal Safety A §%&4

G101 *FLTHE# 5] A3 Humans, stay off the FIELD until green. [&3E#AIsE FTA F TS ~, SNBA R
HEEEG AR R (S TR 28530 MRSt —M)) Shak @iy A et ANt
HE. OskEE, MBEEE, HE.

A HUMBIAT A& TR M, TR N i, 9999 BARY— 44 A Bi7E

55 S YIRS HRR RIS 2 At NI, T 05— 44 A RTESE 25 LU R4 R 4%
FTSERE Z HTBE AN BN SR — YIRS Z B 11 Sk . 38 — UMK 32 B s i
A

G102 *1 {5t 7542 Never step over the guardrail. 2385\ B3 HAE T /E ) N 1 E 9637
A OkBE. mEHL, HHE.

il S FENIR R R IZ A B R R T X — R . XRAGHER . HEY
AT IE R 4 Sy s ik 37T o 35 SO HRIN B4 B W O 4 S e 4 3, R A
Frim A B 2o e TR . PSRRI R A T e 3 ST CE A 3 1) o
TR AKIM AT A8 TSI, R A Ao i, 9999 BAH— £ B i fE
5% 3 G thgERT I 8, 8 — AP\ RAESS 25 WL RRT S A . B — kIl
K323 O3k, 35— YOU ALK 32 B 9 R 15
G103 *FE MR Heh %5 Be careful what you interact with. 2% 1| P g 7 ¥E -5 2837130 i B 3h iR B, R AT
)

A. JE et

B. &,

C. 2L HAERA N L FHRIEN FREREFR, PR

D. #idk.

AT OkEE. MREL, HE.

G104 *AMAASESGH N SEILES A Teams may not enable their ROBOTS on the FIELD. [&3E7E4aRE L
T nrwER)E. s B ESER4) , HAR 7 FTA S b s a, SN EES N AR R E
(tether) B EhHLEE Ao

H5 . OSLBE, mREN, HE.
SRMIAE BT ALES A% X —H .
FMS 7ELLFREE G A& R shibles Ao
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# H (Tethering A5 AE A FH T4 b L N8 AN/ S AL N e &R s k%
Feo Wb LA NFITES) BN L) 2 IRV I F ) 2 2 B R, HILTELLTE
il 5 A3 DU 75 X AE38 )R AL N Bblas ALt

FEBRLEHUE . Hlas AT B MEs IR m 4, Wi e A5 ME . HA
-1 25 1o 2 B A o

6.2 Conduct 174N

G201 *fif/ 4+ A\ Be a good person. 7£ FIRST Hl28 A5 H P, TSI FTALSIEN, BHEITHE
RSB

AT OkEE, MEEE, #E,

ST R FEALAS B T B E & B A A ST TR

T fE SEIE H IR B BT AR (EARRRF) LRSI
Z&ili (assault) fijfn: PRz (A ELER)
B (threat) filfm: " WRRARE RIS, FRaiEIRIEHER" > 035,
B (harassment) filfn: FEfi g sk B 2 )5, B EATHE i
AL TIPS
#k (bullying) filhn: £ I EAGE S 30 SLE S Mt N RE 3 S ABHE
ZB% (insulting) flfn: IR BRI RIZAL,
F% (swearing) XA UEAETE (ARG H B 800 B S ki) , B
Mz (yelling) PRIMBTA E3H 3 M 0t A K IgCR Y

o w >

@ m m o

G202 *AERFHT"HH” Don’t bang on the glass. A G ANl B R 10k (¥ SR BT P o
AT OskEE, MEEE, i
G203 *ERHIMBMAEFE LI, XA itfE Asking other teams to throw a MATCH — not cool. BAA R824
FB AR B B O B S R K P AT EL g
VER: AR I 7 BEL L T A AT 2 B0k L RS 53 P 6 R A s LR R/ BT B P S
AT OskEE, MEEE, B
) 1: A. BFICBAIETER T —37LLTE, Hrp C BATE D PARYS B T AELL SRE5 RN I

BEG, FEA. B CIABAREHEA . D BUXFIT A ZIHER] 1 A BATESE
Frh e LT 0 D BARSHES P A SRR . D A TR

ffil2: A, BFIC BNETEREFT—EL3E . Horh A ABEHEIR M IITBA L. D BAZ B A
BARZINELTE, XK D BUsRERAREL B BRI C BASE R H 41K . A BAIE S 1 BEREN
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i 3: BORFEAAERI IR A L.

FIRST i\l —AZ 3NN 75— SN FE e SRS R AR 7T S AT A A
£ FIRST HYMHEM . AT 2 TEBAERAS DL R AT X Fh SRS o

G204 *ZF|EMATA L EPHF LR, XREAEAE Letting someone coerce you into throwing a

MATCH — also not cool. MR 2 2T fE BRI A B, AR I E B KCPIT L S%

FERG: A0 T0 TR L T A A A0 e Bk HEL e, 7 K B A e e B T o RN/ BB T B R g
F5T: OLEE. mEEL, HHE.

f1: A. BFIC BAIEFEREAT—3LLTE. D BAZOR C AR LLIRERIN ISR &, 5
HA. BHICAEERGEZ . CINEZ T D BAKIER . D BUXAFEMAI SRS
1k A BAYEZE v HEA ET1%) D BARIHER 72 A2 SRR . C BAE S 13X — R

il 2: A, BFICBNEFEREFT —EL3E . Hh A NBHEIRVENIUT ML 2 I ELFE .

ABNEEZ T D BAEITER NS INELSE, Xk D BARSHEZ iR T B BAFI C L. A BA
TR

FIRST i\l —AZ 3NN 75— SN F e SRR AR 7T S AT A A
£ FIRST HYMHEML . AT S FEBAERAS R R AT X Fh SRS o

G205 *jiF H CHIHFEEA LT Throwing your own MATCH is bad. 23€ A 3B LU FE S HE 42 2

G206

G207

Section 14 Glossary Vo

KFEAR B CRHER R H A 25 A HES o
HST: DSBS, MBEEN, .
KU R B B A s AR SR FH A SRS B BN AL, T A PR T 2 Mo IR B, T
FELFER T B CHEZ PR A R, R A AR HES (B Tt ek
MR RERHES . A1/ B E RS INEL TR0 HAbAEHER ) . —AFA FIRST 4
TEMLAY , AEAn] BAATLERAS B SR F X b SR
*NE R T HE4 4315 R #10 Don't violate rules for RPs. 22\ sk R85 X R, WMEE
n, EHEgA RSN (RP)
AT BhE. BREREZRBIENEZRKERE

fm, R BRI AR A 27 BB M F IR, 10 TR A2
BT, DIgEEATIR I ], $2 A U A L

*RE 2 A Don’t abuse ARENA access. #K#igE N\ ZE37 4 AN BRI X (@it A 5B

B FERERIARIESE) BN GRIET . NSRRI A RAELL S A W B S8 155
Befro TEFOR R EMICIAT AN R 22 2 I O ol b Ab BL
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AT B
FoR G PE R RIS ALE N, (HAE IR S A T B3 6.2 77
(W 6.2 541 REFRSL, BARRARBONIELR BAETFRALIHK
TEFFTBOWAR S DX I BA 53 A A 7E N BRI DX P - s AN REL L b Bl fef P45 524
B MRHEHIFES N E02,
G208 *4%E|LLIEAT A4 A 155 Show up to your MATCHES. W RALes Al Tk Ar, A4l
B — Z TR B FEGAR B I S s E W R AR TE IR TR TE
A0l BUH RS

Figure 7-1 MATCH participation flowchart L35 5 E

Has the
ROBOT
passed its
initial
complete
inspection?

No Yes

Did the
team

Did the

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) ;

AR 32 E 30 5 0 % HEB PR/ Kk, BMERILES AR B RES H LR EE.
MEET R
ETAENE : Hlas N THU A 4 G &

HJR

WA ETAEN A I EIEETE 1 42

BER

FOMENZ: GRAEEIAS MBI B R ek B A MRS 4
(no2) .
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FAMENZ: RV RIMERE Lt 2e) PR R 3 G208 1M HLiH HL 2851 .
F=
WOMENZ:  GRAEEIERMILEE Lipttse) BOEtEs st (1102)

BHENZ:  GEEVUSRBE B3 HEE) B d AT L.

G209 *HFA—/"HL4 AZ3E Enter only 1 ROBOT. 43 FIRST #Las A SE SR fE ] —AHlas A S
2024 47 FIRST Hl# NFEFRIEH  (HifpbLas, — DRUBLES NILLE, Big T R LshRst, hinen
BEt: VIR (AL N e 7 L R B 2 DI

7 FIRST Hlas A 32384 238 (Entering) FIHLZE N (BbLaR) SRFais Har Nsife e
i R, DUSEIRIBME (e s AR PEFR R )) .
BARKIRMEFNE AL (most of its drive base)&—Fh I, AT,
FEBN IR P BT E R/ BT 28 AR By /B A A A A B R LEs N
RAE T HAEM I, WA IRLE A " PLEE N
AN AEE 112 FEBNH Al FIRST 301 H o 5] AbLgs A T s 4eiE B .
HF: OkEEL.
G210 *EfRFrilas \5e# Keep it together. HLaEs A A MR RS BORHIR I B 7E 73 |
FIT]: pE
G211 *REIRBEFE T EXFkIK2E Don’t expect to gain by doing others harm. Hf 15 5 7E18 { %} 77 Bk %
SR SR A FF & FIRST Hlas ASEFERAER, —ARIFR. LLXAI7 a0 FF N A & S 300
FBRIR B A 70910
HiT: B, MRES, FHALM
AN ASTE I T4F A brie EL SR Dok ity R, ol 4m:
A BN ATEL TR RS 20 BPINTEH SRS X 5 W ALEE A HE il
B. —AMETHLE NI ELTT AMP XFIZLT5 586 Z 285, TRHER— AN 2005
BUES Nl B e o BB, 45 RIS A58 74007 AMP X,
C. W7 HUE Nt N = IR X Bl — AN A7, I 07 S AN LI T Bl A
HEN T E PRI
LA B SR 1 BAATLTE A R A S5 AL o i o 03T I 00 T B osA T, failn:
D. 3 fdxd FALES A FH Ik [A] AR s ) 428 ) et 1 AN 545
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E.

CEH 1 E AR B L NI L AR BTSN e eg (R 4 3¢
RO(A121EK) ) 307 B R A MR T SR, BHAA BT Pl A
HUR ML fblgs N G423.

G212 *T4 wus Bk LA T4 Egregious or exceptional violations. £ 1F 8 H B AT 51 9 170 . BLFE
FRH S0 1B P S AT AT B R
B 7 AT BH RS H A FA H R SR B4 A A0, R AT e S 1) R AT ] s S B
MLES NSIVEB BN BRAT WA T B R 2T i 4

WL 6.6.1 ZL U RS T AR 1 .

T B

AN ETE R FRAHR DRI, DLOMESREIRA AT, R rA S EiET

M RAEE L. HLEfT e B3 SECM LM, FORXFP T h &4 FIRST
AR o X AT AR EART LU T A8

G.
H.

mmoo w >

G201 HIHEHE A 51 KA 4T,

BRid 41,

WIS E R NG, PERCOT RN AT,

TE L A T2 73 3 T N 5

ZH(PINNING) #8353 15 7,

A 6.5 7 (I 6.5 FUAEIT /) Al iy HL R4S R O 5 D pi 8] 7 11 5 5
R (. bk R DURA B G 0y, BRI LS N BT84 e Bt o x5~
e EHIMLERN)

i K vt 43 A% R AR B DL AR 77 ST FMS sz thiiiia i, DUk

JTE2ZE & T

TR BB (U0 s i) B UGE RO BIAT e T SR ER AL L

FBARLTER, AT AL AT R0 v BE T 2 R 2 e =R % LB B

ARNFIERAT 90 e Pl o

6.3 Pre-MATCH LLEFF 48T

G301 *E #1712l Be prompt. #EIEH AR SR INITURIE BB RIEIR » 68 B K HE 1R W31 W) I il S DL R 2% A

A TR LESIT IR B, B

PHGEE RS SR NETIRE R G . X BREE GEHMALTHEKX

EIACKIE) 2 BT SR AT Sy HIAN 4RI G A ) T RE PR BT SR
B AR T I HEA SN L SR 0 2 R A AR5 HEBA A5 2 Y418 o

Section 14 Glossary

Vo

61 of 306



o FIRST® IN SHOWSM
I FIRST GH 0
V b - presented by Qualcomm
« Y 4 ROBOI |cs ) y “ !

<4 COMPETITION

IS firstinspires.org/robotics/frc

nnnnnnnnnnn

FEGARFEE],  FLIEAI AT ITARI 18] 09 LU SR I 1) 581 o n i Al sk fE b —3bh ey
W WAEAEE X BoRBREIN T 2 1) 29 4 S BhAInTa],  DUBEHEE i

TEMIRSEIAN] . FEIRR T IF LRI 18] 4 Hb SRR 173 LA B ) I 1) s ) — 5 B |
—ILLIRE 15 2, DARCHRE i

B. #HBH OV, (EEERA U LR, WA LEE A T EiES 1(good
faith effort) DL i b Fe 45

Ol T G208 B IR 1 1 ABREAR A TEY I Cal e TAE A SABATRIMLES
NEARSINELFER MBI A T 1SS, ASd A .

AT OkEE, WRERENE (AIBEARIVEIRE) BUCGEM, WX EERREAT K SR BRI
Mo WRERBIOKES/BRLHE 2 280 A, MATIRMEFLLEES, EBFINASENEE LS
TR B Lh B &, =L,

ASKILIN A H AR AU BB B2 S I I HE s BRI LU BRIP4 T IR A AT R R 1

L M-S EGR ] ) 2 38 A 5 R IN 7] o

—HR TSRS /BRI, RS 2 S Ptk I R A i )

AR AL 23 St I g R RS o

fildeF " LR A I ZOR R HLRS NTES D L, AL T4 IR ZS(STARTING
CONFIGURATION), JFE ML, iesh, = Rl T4 B BRI A0 E .

—RME AR FBRE A T A S ) e AR T L N i B B gE
WARES (B B BB LE ARIREST) o SRt il E R o 44 T A A LK
%A AR T

A TERBIREEIHLE NS T, W E L N2k m i,

B. il B AL SR B E T v LS AL A RIS IRAS HBEK

C. S ENBELmITENES, DKk

D. 5UETENGEE, Kilas NELTIi.

A RS BT 28 T A8 R RS A FL S B 1) 4R LR FR T

Plas N sh 2| it

Plas NIEAEREZh BN, (AR Shid B Bk sl

BIeehERRg (GG LEDATIRK) 5, 1A — AR R B e b,
NG G TE I RIGAT . B RGE R, SR HAAE T Lk B 3
JIriR P A E ALES A HI e AR,

i PG DR IS IR O MLES A AMREO v B (fdn, BT AE, Ba=dinT L)
BEMEAER) . DK

J. Ho B TR EE R4 .

I o mm
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BOAEMALESS LT N e L NI F 17 TH (s ksl TH) |
i PR X 28 T AN 1 J R I 52 5 | 2 24 el
G302 *RARELARH/FH 4, B /44 You can’t bring/use anything you want. £ o ¥ LA Bl )35 45
NG WER & OAFE LU ARIE, HARTT R RE SAE T AR ARk 2k AR
W38 TAE N R BRI ILLE . BTHE Syt oA oA sl Hh i i Rk g
A BREZ i,
T hfE5 &,
o B A
PR 3 ot T 75 2 A R R IR/ sl e
TEIF—F5E X3k (FEAmcER X 48) O T R0A S BRI A8 T M ) 1 7
DR RS IS i) DY
TN NG e (FIIMEART FE. 3 HEMUT Ry E)
WA B Wi-G ISV )5 2 SR I b A6 S 15 AR T 251
AT -5 <=3 oy ESEca IE2 S TN 75 1S 77
Il AEGEREE IR S — AR R (G 2RYihERSD)
. REEREEY) 2 SN AR Y AR T IR,
V. REEREAR GEATIE R
V. BRESFFRBESS. AMUEEMIE R AR @I, DU,
VI XTHIREE RSP EATM M, R iR AL
a. PRI B A 1) AR B Al 5% ST I i e, B
b. JH B I ICVF R AR AL 8 A T
AT EBERGIYEZR, HWEARTFE. WRELFPRIAREARY, BHHREE.

RS DR P2 LA T AERERA 17 16 50 WA B L (AR T b e
KEF TR

KA SO T EAEEAR T RS AR AL o L s .

TEA MBI E R, AR LAE 8 AprilTags B9 EI&E 5 1 A
I

TeLIBE B AR EAR T IRLE WPl FHL B EER Wi-Fi.

@MmMmOoOOow

G303 *EFNIRIIHLER A Start your ROBOTS. #l#% A2 /2 UL T Fr b 28 B sh 3ok

A Raxt N R A LEE A 5 e,
AL ATN, B EE NS AR (564 S FEBIAMEDL, W, 10.4 4i51%8)

B
C. WRAEWIRLE AT T8, FfFa P 1104,
D. {RESAT 584 THLE MR,
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JE bR T B B SEOE R P
UL A 2P E
HEeab TGRS (2% R102 M R104) , BLK

St HOCOE A 1A B (5 6.3.4 Tk, W 6.3.4 LLARE ) .

I @ mm

TRHLEE ATE L ST HA B0 4 2 8% (BYPASSED), Mok Tk 5k FTA 0],
PBHARERRALE N H St

FTERIEBLE . AR A BB T AR . TR A YR HUR B k2
TTEGZE, U520 SR Tl T P 2 X AT 7 B L 2 BB LA P, I b
SERTHS I A T B

T AT UABOEAN, R R ERE WS WRRERPUEA, WENL, R
H P DR EFRE. MEAFE BIRERKIRASE, HERBRKRIILIE. WER%E CHTHMERN
PLRASRE, HEMELEWREIa.

6.4 In-MATCH &7+

ASTT R BRI 5 EEBETT 465 B EE SR A %

6.4.1 AUTO HEIMEX

H sl B LR A A 15 #2, FMS & RHIEATATH0E T, Rubyles N LR IR PUC IR R IE 2817 . ATy

WA IE FHF B b Bt

G401 *yhfeifh%k)5 Behind the lines. 7E AT Bod, R T A\ Bl & %4 #% F E-Stop 8 A-Stop %4,
B R A FTA BT, & N AERE A6 28 5 4535 2 R 5 N3 A 40 28 i AT A 0 42

T J0H.
Fa s PeAER DAl Ty OB AR AR, (EAS 2 ik b B i b B3 b Wt 15 A5
AN o

T B 2RI PIME S — A7, I RARVE L TR AR MR AE S 28 T B gl
CLZ . EXPMEOL T, R4 DL LR s B I 2 b

G402 *itHl#: A\ E 473 Let the ROBOT do its thing. 7EE I BT, BRIEHFAAZR4E. BIELR 240
%~ E-Stop =, A-Stop #4l, &M H NG Bk a1 S50 N IE L in 728 H.
BT JERFIEE R
G403 TEE BB, HLES A —IRASRE B bl [a] 45 K M ihfss
HE 1A EFT .
TETHIEOLT . HLEs A mT DA 347
A, BRFHALES A 84 SR
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B. WURCKE R I T B AL E S R AR T (Rt (herding)) o

HE/RPATHEMEAR 267 fH A EA R T
A “Hfet” (bulldozing) (WLds NTELHNAS BN AR 5 & 17 H2 i)
B. “fm%t” (BUZBAZIMLE A S B MLE A S EIFR S i) .

R BT RAEN LSS AN BRI A B IR fbLes N4l ZEBCTHIRBIALES A2
HRE AT R HlEE_E R IRE 2

WSS 6.3.4 1 (WL 6.3.4 tha3eia ) Frfldiad, B —AN 5 7 B E A B i E /)
WL#s N AT BE4R LI G403-B WA NCZ S 77 . MRIEATEHE A TR, PLas
NS EATEHL M E N B EH SR BEsoN « HEL R %555

AT w1 NMERFS — N EARTEM.

G404 EAZF B, RS N ORESAT 52 &0 T30
X ZHAh, MIAHER S S0 NS SR AL HE X, PABCE R HE N0 %5 X A B AN 5241 28 A2 f o
K FARIEM.

Figure 7-2 NOTE movement limitations in AUTO B3I B i) & FFRE BN R (IS 2k WORTAREIX, A8 kERFRA Y

SCORING TABLE

2
2S SOLIDWORKS

Modeling Solutions Partner

G405 TEA BB BRI — A Plas N
TREGAT SE 4t 1 g (Rl 7 Tx 7 MLas NRIRIXAIhin e 2 |) , WEALEs ABEA
RESXS T Wlas NHefh, HUASRE 50 T 32048 DX v A5 1 ko

HTi: BRI
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6.4.2

G406

G407

G408

G409

G410

6.4.3

G4

GAME PIECES ttZ&iE A

*HLa8 \ IR 2R IE A HE 3% E. ROBOTS: use GAME PIECES as directed. #1255 A\ A&l 2 A L2358
LA B IR 37 i VA 5% A Bk ik HE

A MANERFE—DBEAREM.

AR EA R T

A XHENLE NS B AT

B. A IEE RTINS AR, E% LS, Uk
C. ZJBCEATELHTOLE LIRS XT FIRGIFIEANTE AMP

*RIEERFES A Keep NOTES in bounds. BB #5888y & &ioh . ML AAEBCE K 47 2 51
(R EHR Y, 2 PITe B HAR LS A & BJ5 A4t .

A MANERFE—DBEAREM.

HLEE ) S 527 ROBOTS, no HIGH NOTES. HIEE AAREE S S4B At (B
), BURBEIETK L, sEEAEREX.

A BANREFE —MEARUM.
FH B A Z 1457 1 NOTE at a time. ZEFSIB B, HlLEEA

A BEAREERITH S IR, #hlEe 1486, B
B. AREFEFLE IR DK LASMIRI Ty, P I e e v B ) bt ) 22 B A i 1 A A

AT FEEADNEFE MR WRUMLE, .

o S s AR R BB T AR EAR T, ARk S AN EE L B E8HS
R 2 AN RELEHR . g (ME—SHEhBE R 2N 8ELER.

RE S e 336 B Don’t abuse GAME PIECES. LA AR AL T ARk B o

AT OLEE, WRER, SR WRERAPEIEN, HEBFAATREERME—FHR,
WENL. FEZHESASMBEE LR, TRRRERRYIERG (nHEkRRBEL%. BRIERBIF L

W& IR/ REHHAL) -

AT NS R A —E R, E iRk, SR VEeIT. #
R BAE AT bR i d A U ERIAT A o

ROBOT #la8A

*HLas N bdi %46 F ROBOTS must be safe. HIE8 A AL HI77 X AR S8t L AL A A
T AN Db B 1 T
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>

PUES NS RIRAEATE (&) SIS Wi & AEFiefh (e T P ) I [ 2
58

HARBALRA E AL, F8— BRBAT 58 2 B

HAMEZ(FRAME PERIMETER)#—Afishie (A1 HIE I R401),
HEAS s BB A E

HCORBG AT S5 28 TP O o L DX sl B FF O I i R S e, %

HEBE BT R R s A 22 .

AT EHL.

T REIE A 241G T A S R R A BB 1) B AR AR T

A IEEHZE, HEEAT%E L,

B. HLES NEMEFESSNEL K"

C. HIEAMEATH ORI, DK

D. —HEIEMEIAHSMILE N

THERTESE A B TAERE AR S8, AT RE ST IRIIHLES A o

G412  *HEKAT 4 T%/L Keep your BUMPERS low. fRE&AT AN AR AL X A (W, R402) .
BT 28
G413 BLgs N B9 JE /ST AR U FE A AR s DL AT — PR il

A IEFRCELEFE AR EER F S EAREIE 4 R (4122 JBDR) 5
B. fEfifi i HAMEZ(FRAME PERIMETER)FIK A 1 3R (£ 30 k)

mmo 0w

HI TR M e B9 e /3B, Ry AR A TIORFIZE AT, BT B SME L -
AT B MRS EY RYHSERERA D ZME, BARTEM.

v BE R IR AN Las NS TEFH bR SEE T DALES A5 37 i s B A s B 3
#Eo N, —AHlas AERE S LIEG N, S5 r B R ek AT RE i
JERR I o

Figure 7-3 ROBOT height elaboration 1= £ i
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2 ..this can
. exceed 4 ft.

EHAAE Y R H I E Figure 7-4 Bk, HLES A AR TX—H0, H4
BEMRK, Ml A B CHlD BAEX M.

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) &ALEIHIE (A F1 B L, CF1 D Jffith)

15

@FT FRAME PERIMETER IDERS FRAME PERIMETER [RDETEN

DFE FRAME PERIMETER IEIFTE 1FT. FRAME PERIMETER REET

G414 AN SRALES AR AL AR AL T T 05 X e, AR AdE
FEENE 2RI H CRIA R X .
T WM. MRELLEDPEREHM, BARLEM.
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SCORING TABLE

2
2S soLIDWORKS

Modeling Solutions Partner

G415 Brésc (W, GA16)FtL FEE A (I 7.4.2 LhFEiE B)Ab,
L || R NESE 377054551 g R

IE (grabbing) ,

##1E (grasping) ,

KK (attaching to) , LG B A5 BN S 1] 14 [ e B3 b es I,

A (becoming entangled with) , Al

2T (suspending from) .

FITT: BREM. WRESOMBICHMES FESBRR], HE. WREBFNNTTRSERSE, WEL.

NS NIRESINFE S I LEFERT, "TRERERMAIEREE (WERERIL%. BRERSA KT E
A/EREFHA -

moow?»

G416 Plés NAFREEBERR B TAE R B T HLE APk
PUES NS AL N2 18] AR ELATE P i 32 P FolcHEL ) 4508 SR A D S A i S A L o

APt 2ANBARILH. UKBHEBABRERE, LAEFIR.
AN B 2 BESAE NI R B ASIRAS . R FRBIMLES N 545 B, BiR
5 EZ—H, BN AN S A B A IS T A DRALES A .
B 2 ANHLES NSl s 2 TR A A K BE I SE T R D BRI TAEK B, XA
A IRI . R A BRI B S A Bt WL Figure 7-6.
Figure 7-6 Example of reducing the working length of chain Jii/> 5556 TAEK B K4 T
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6.4.4 Opponent Interaction FIxF HF)

TER, G417, G418, il GA19 RAH HAHRFHI. Hlas N SHLE A Z M H Bk AR S 7 Hodr 1 4% LB AR
AP 1T a5 7™ D A R, i L e ™ U

G417

G418

*FIH AR 28 AR5 EE B Stay out of other ROBOTS. HL28 A 5 B ELAMEZE DIAMAE . (FRISFL R
AN FEXF TS N SIME SR ) 38 B 80 305 AL gs A & A T B m(initiate contact).

AT M.
TEAFN A, E A (initiate contact) B R # A1 %} FrHLEs AFE 3.
TEREAE S, PIASHLES ANERA T AE Sl 7
XA RELHLEE A This isn’t combat robotics. L& A A5 LL T SR —Fh 77 RARTE R FHLEE A S 6l H

Dhfgsz 4
A FERHE REMOR -

B. TitRE I, i Eshikfh, Bt e HLEE AR S R (et N T T LA NSMEZR
BRI N

DEIRREMEN R %) T LS A H2 A T 32 J3 ) SR s D RE ey, I A AR A AR .
T BRFUMARE, B RN T LA A\ B L #RZ(Unable to drive), AL
Plas NFETE T RER— 5 2 Mhaa gt . JFTRE S IR LT . BARA LI 15 TERR 1
xRS N ™ AR . (B S FRNAPS BE B v H I [ i FH R AL Ao

i S AL E B 51 AR fEAN R T

A HLE AR T e LSO 7T i, R IR TR FA LS A MIE
RN — AR

B. —/MWLE ATERE Pus 7 i g, B FRE . AT T A
TR, FEHRIR 70 F-AMEZR Py g — A o

C. HUas A fa R/ 5 5 1t X TS A1 iR . BT Z A L8 A
AR FHILE AN -

A H AL A L RE A ) 4R AR T
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D. FTIFX FHIMER, 0 FRUEFRE, Bk

E. SRHXITIALEG ANHEIE (LFLR RS SELE, FAPLESACTETE) -
TERUFRAE RIS . RO W e B AL N Ui\ LL 60 )2 75 i S A L
M7 WRTCHE SIS DL, I 1T o

TEARIM " S B FR A X7 Wlas AAE 3l

TEREFE . PIMHLES N #RA AT B ShHE o 7 .

"Joik " (Unable to drive) B3 T & A T, HlE T-J6H: P 5 A BRAY Il 7y
(R KL ATFEITRALE. I, AN A R AR s, oA
LA B TN A B R b s
G419 *T73EH(EIE4) 4 Don’t tip or entangle. FEHAIFTINIINILT . HLE AFHECEIKIN . 5]/ Bts 2
SR FHIHLEN .
HIST: BORTUMUAIENE, B W AL A Tk, MR AR,

i AR SE B 1) A (EAN R T

A. (PSRBT FIAT LR ERAK B FHO ML A

B. 5 ZHiEEE R HRIE R TG AT IR EAT 5 REAT B, IS
e, Lk

C. 1EXFHLGNTFHIBURYE ML N . SECLEIME I RISl
A LBEGR Y o

BRI LR AN SHLE8 A Z BIEH B EAN SR, A& R AREAT 5 IR

FAL 2 18] (e S8 T HLES N RIBIE], A S AN o

"TEBRE RN TR A EN, BETFREEAEABAREN (—BRELT) Bl

WAFF B FROE. B0, WRYLES AN N e E s, s R e mEs, W

ZHlEs AL TeiE R .

G420 *ZNE44 5 #Pitht There’s a 5—count on PINS. #1522 A ZIE(PIN) % FEALEE A S I ja AR /54852 5 Fh. 4

R—AHLES BT AR L T XSS NS 3, ToieE E e iiA 2 et (flhnidid 1 M gthiE
HY o, iz pLEs AN EIE(PINNING) . —Ho R DL AE—5% 4, S0 A B 245

A BLESANZII TR 6 JER (£4183 k) |, IFHlEIE 5 704,

B. MLES AMNEM &AL E R IT 6 3 g 5 #>, 8¢

C. KMHPLES AR T
TEbRE A FIbRE B i, —HALSS AT 6 3R, RKWTHa®s, BERREMENR, R MLE AR [El
6 FERTEE PN, MBI iSRS .

A B WRBEVEBAERR, Bakk b e —KZAREHM.
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G421

G422

G423

G424

6.4.5

G425

TEFIEN LS N XIS, A2 i BT i 5 B A T3 7 16 2 IR A7 10

*REEIPEEE, B RHIT R EEEE4 Don’t collude with your partners to shut down
major parts of game play. 7E#HIE K, 2 N5 2 A LLERIPIES NTE— TAER), AR s3I
FL AT B ATy 32 BRIt

HI5T: BRI, mERABEEHYE, Base5Deh—KERILHM.

13 S AL E B 51 AR (EAN R T

A, PR SRR

B. KA X THE s TE MR — N XN
C. BHEARTAHE AN T H IR X e, DK
D. FHIEFTABEAN T AMP R IE -

BRI A BH P AL & N\ 338 N 37 0 ) i — DX Sl AN s S A o
2 MWL AR EpNE MO <3 2 AT L N ASE S AR .

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 b3 5 J5 20 #0227/, Hlas

NP (o182 H R A Rl i 2 1 A ek, AR ghiefl) IRESAT IR 5 1514 6
XL o

A BARIEM,
TSR — AL A DR BS AL R A AR 8 40457 %
T EIRIX S AMP XY, AL NG 50T HLd ARl (Teie@ B i od i & 1 IRl R,
Foit diE s .
HTi: BRI
FEE DL E— R AR AR 50 T LA Nl (TCie R Rl
R AT I, WA A
A XETTHLE AR AR, 5
B. TELLIRHIRG 20 B0, AE—HLE AR RIGAT LA LT X FHISEE XN

AP 2AMIAREHM, WMRBETEFMIE, WHRERESELBOHLD .

Human iz AR
*ANE Y% No wandering. #4520 5 G0 R AEFE € X3, B T

A, BRVEFABHEEAAATIF4A LS A I G BT AL A DX S (BRI B X el F R X AK) - LSRN AT
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G426

G427

G428

G429

G430

- BRAET ORI SAT MR R  FESRURGS AT R B A ol A o 45 A i

B
C. ABBUH AT GG LR MR TR K X35 (RPIB BE Dkl B R X as)  DAAMIAEAT 4k »
D. HZEAFHMI X I LA sl R mT AT i, DL
E. AR BN HAR R X3 LN 4 o
FEW R R ATERLT . URZEARZIRR. B AT 6 BRI T, ol LIS
5 JEH
B TR H #1205 Ik R A 22 GO0 . AR T e RN A Bl . BB
KESWEILEFEI GRS . AT bk R B A R DA R X3 &2 240400, FRAT I
16 AR R I A D0 A A P R Ao B 35 SR — kA 5 R A R A TE H R A
SIS, AR Z BT (R, AR B A R T R F 20N 5 3 2
HRAE vl 8] BE BRI 2 AN R AR (0 50 B, AR WT BB B 1 ASK o

*SAFRIEAL AR 8 F A\ K #:4% COACHES and other teams: hands off the controls. 125 A R
B FR T AL R SR A TR/ AR B K R A . Hih K E-stop B A-stop Ex4t.
AT BRI, SRR EEKTHRE, TR
TELLFERT B E R PSS, T H . EAHIRK. @RS, wHl5h.
*dd, /NOPREIF DRIVE TEAMS, watch your reach. #3740 j B 1T S HE T
AT M.

* NKETF: B ESRS A &g B Humans: use GAME PIECES as directed. #3540 i A MR
FH P2 ELok PR AR B3 0 537 3 5 it AH & A Bk B 5 o

AT |1 HFERS — M ERTEM.

3 SO — AN . NRBCR = B 4F T O TS A
*E A NOTE delivery. 577 H gl HIR5I NIBHA o
A MANERFE—DBEAREM.

AT A RETE LR 5 20 B0 3Rl T A A SREU K 51 AN
Mo

T M

6.5 Post-MATCH WWE4H5

G501

*TE B IF Leave promptly. #54 AENT GG EE. TE KB N 2588 HAth 7 1 T S R 1638 i B R 5 &
IRHER -
AP OLEE, WRERSHRAEMERERER, WA THMES.
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7 ROBOT Construction Rules #1328 A\ 3% & #1 |

PUR RN BARELE T S MR ERIASRE, AR AT AE “mnflZE S 7 Mlas A Al X B iR Fb Bl HLEs A
(ROBOT) & FIRST #1.¢§ A 7% 28 BME A 2124 2= e 281 12 2 i ML 28 44 (electromechanical assembly), 4%
B S 5HERFRRARARSE, Wahh. @G, BH. REFALA BB, RIEAL (BUMPER) R&#
T B EFENLES NN R A, EWERF S 8.4 THLE, W 8.4 ML ACRIGAT N

MM RARZ ER, fdF2eett. WEME. FEE. SESTABT Pk BrE bR, X528
i Ll R 5 Kit of Parts (KOP)#Hiz . KOP J& 2418 1) &M (Kickoff Kit) i # L s¥ &S . BUE
Wi$E 218 FIRST Choice 43 &% 45238\ . Bifli H M4 FE =00 72 i B 25 (PDV) A+ 2 3R 28 - G2 BRAM) -
XEEHL A 55— H R LES AN BRI T e RIER A A R 4% . E4EL. Byl FAIREAL. <EL

Fe M) #ok B —AHIIhE . X2 THORITA 2 SEAEREAR G AH R A fL 2 Be I, TR mfRbLas AR
A GRS WA R A R E A A A A

LB BRI . RS I SR BB R A . 76 R AR SRR 2 P o AR A RE O B
TR . WS /% BRI R SRR AL o LB T DAY R R i B R 4
CRIETHALLE) AR,

ATV S AR E] T R IR S (COTS) o COTS ¥ Rl LR A7 5 S8 A KT M (65 75 AL S ot
P (Bt o B COTS 40, SR SBUMLAUL TR REBIRT (24 RSB
5b) o EOREHETZ AR . (FEThE LA T R A BRSO P B COTS Mafh. T AR

il 1: JEBAMTi RoboHands A FIITI T 2 ML AIRTF, I T Hi Y m. il
TP — NS, HRILUEMH . 1S —MUTF R8T "smELL
", DIBRER. £ MURTIE2E 0 COTS idh, (B AT R T4tk
B PUE RSN I LA/ #1&E W) (FABRICATED) o

B 2: FEAMTL Wheels—-R-Us A FIA TR T —AMESBEH LR, FE1E24 i
HUBOIN ) "We—Make-It, Inc" RABATHIE /IR Hl i . A S B T
COTS#ith, W NEANET We-Make-It, Inc.IARHEELF

{5 3: HSFERAAEIEZ AT A L PP BRI T AFFRI BT EIAR, FHFAETT 2805
Fe TRl X L 4O H LS A T — AR A . B BRI COTS 9
dh, AT AR AT B RAR . AR A A B JE TN T A, Ak COTS #y

=)
H

il 4: 7 T AEShRE MRS AR ICH COTS ZAF{5p A COTS A, HENIN T 4+
SE BT TSI COTS ZAFNIJE T n TAF.

pmt

o
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) 5: FERRAHA COTS HAgaL#ER 1.0 i, HETREMW L. HAE L COTS Hifg
AbFEES 2.0 it L3R COTS BAMALEESS 1.0 AREDHfE_H25 ) FHFE AR, wr LA
i o

B 6: OV H—A B COTS . M COTS A fEThAE L45 T
AR, U LA
(R 52 L AT BRAERY COTS 41 0 4 Ml e T

A PIEDCHBIS A S D, RS R e A E A BT Y ) S 2 T
U, LU BRI B b & e A ML, TR 2B P T«

B. A& FRC BMASBMASE A" 2% TA " BRI REH LA A RIS T 2 F AR BERiRg . (1
2 JE LB BB 55 R B0 5% 45

C. 61 7 (R FE B B 2 A7 1 . LAAB RERS FENCEI A ORI B 6 A T L A A5 AT 3
B (BpIEFIRST A P=hhe SRATAIAE], 3E8e il (hn4BRULR: s /3% 1000 4
FIRST BA [ [ — 6 2 BT W) — ) 7l 2 S 0 G 42 6 W £ 0
ST R SEAE I . R T 202 5 T A AT T o PR B 152 T B SFURE o A ol R A8
B (D 7 S A 5 7
B4, (LR A T B DAL R B W P RGO T
T AT T FTT BB S8 A Bt ST R R KB, A R L A
T, SRR I o IS R A PRI . BRI 2 FEY
SEMI LR T LA . R, BTN LLSE B SRR . iR,
PR FLAAE 5 > TR H M SR2E R () COTS #08h) b BME iz — B b
ML A IR T AR B

D. [T FRC WM MR . (60 RSB ) 65250 08 FRC B4t

X—E X HA R B AR, RFFrESEORIEMER , RBEE 45N
) A PR B BAATLER A 7k B e 72 Sk R R i A A SR

FIRST #3# AA i 28RN B8 12 M B ok IR, ISR AT A IR 55 7K
HISREAE COTS #fh. [N, 2 FERNE T5BEEE G I 2R AL I A K ST 4E 13 1 52 i
HIE WA NIRE J1. TS REERY, KL BN REAS K i 1) 2 FE AR {7
h . JUHJE FIRST A 2 5o

FRARS LN, e b i A2 E 24547 (4 Home Depot. Lowes.

MSC. McMaster—Carr %) , i&itfE, FIRSTHIR A ERBKFH AR EEACK
B2 T —— 2 T B R, S MR R 2 R

HEY) 5/ N TAE(FABRICATED ITEM) 23540 oo it 535, Mid. JEH. 0. 1. $udi. Yo
T il B W ErE. RMERE SRS SRR Atlas A LA AR LTSRN IR S U B . .
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WER, i GBHREFEME) A REEARE COTS, AR T . fn, —B
20 wR (29610 JHR) KA BMEDI B 5 3R (249152 JHK) KA/NE,
DB, (HXBEAE COTS (2 M BLM B A BIMRAS) . AN T
(BN TR TR ENLES A ERRATERS) «
R AR, WURHELE T E R R (B BhmE . RS, COTS m#&%) , M RESE
RS FEIRMESCHFIERRAE “mf) 8% &~ KOP ¥ i i & Al o
Horp— SR o A T SO B R . A SR BAMELT A R AR A A B, 3 1R i L R R
% FRC Z41: KOP HBA freparts@firstinspires.org, PIGKFIERIR L. WMFFAEARRA FIRST Hlag N SEFeeq
fdi RS 15B R KOP FIBA freparts@firstinspires.org, FEEEAEY B .

SR IE 2 SRR AR B R ) 2 AR /B (SR A E UG AFR, &) . DU L B 5
IR B SR

FIRST Hlas NFEFE R LUR— 7 2 WM TEFE, W RE AR ZIRI HEEE . BARELIEHLIN 5 16 R X AL & A pl™ B
WA, ABSFENATI R BTt H B [T AT AL Ao

7.1 General ROBOT Design #1385 A @&t

R101 *H18% ASMEZE L FE 2 FRAME PERIMETER must be fixed. ¥l A (RIFERKAT) D51 —AFME
Z¢ (FRAME PERIMETER) , Hp i GZRERIGALY, FHAEVLES NIRRT RAIA, ZHESE LA A
AR SE N JEBHREMIT . BB (296 2K) WRUNRE, ik, R EAR. SEERR
BIET, PR IMEZR ) — 5y o

EINIMEZL, THTE RA02 R i) R AL IX AL —ARZ8FZENIE N CR 4 fR
RiAT) I . Z8FHa B sMESRE K.
2f): —AHlas NHRETRARB TRV, FEN LS AR E IR i Z A AR R

BBt M —IRME S TSR I, 2P 2pid B, e AR R SME SR
A EFU =M.
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Figure 8-1 FRAME PERIMETER example SMEZ225 4]

. ROBOT FRAME
PERIMETER

R102 *HlE: NEIHIRES, BHHE STARTING CONFIGURATION — no overhang. 7Ei2igh# (STARTING
CONFIGURATION, #Hl#s NFFAALLFERTHIHLIRAS ) o, MLas N BATAT R/ AR AN He A HE 2R o T B4
T, (HEREATRUNGGY) (nigisk. RRMREG . WIET. L5 BRab.

URALES AR B AR S 00, IF B4 — 0 e 2 2 B AR RE | (FER IR
HERRAL) , WIUEIMER (BUhgEie) &5 5RRERl .

ASHI o34 B /NG 4 A A MIEZE R T A B #AR /N 2
WSRALES NRYE 1103 £ o] BRI USE &, SR\ R ITF1ET A FCE R
SHZELF R105 BB B .
R103 *Hl22 A ZEE[E%] ROBOT weight limit. H15 N EEAEET 125 5 (£4)56 T7) . EfEERN, M
BEALES N LA SER RN 0] BE A FALES R —ECE A T A B AUk B B A Jo—iFRE (W 103) .
A ERBFAEERG, LN A ERELEN:
A, HLEENARBGAT
B. ALES A HLIH AN HL A 1) 2o A FR 2 b i 1/ W Sk 1) — 2 (GRS 12 3F (4 30

JEOR) AL, ARRETFLAHRE )y RN GATRL) L DI
C. MTOIERNALGHIbRE (WERIEFHRML)

R104 PLES NSRS SME SR A
Rt 120 3Ef (29304 JEOK) |, AR 4 R (121 JEK)

TS NG NTEHES ERIRT . USR] UZEE 7 IE T BB L A
BIRSE, AR e LR NS .

B, 55 8.4 7Y 8.4 Hlar A UREAT KLU v £ 5 Ay RN AT R 2 X ALES A R8Tt
A BR ] o

R105 PLas N SMEZRSMR B B AR 12 B (29 30 JEDK) o
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,’ ___________ "\\
i |
' |
1, | Rosor :
—| FRAME ,
: PERIMETER I

|
l I
\ 7/

TER AR, SRR R Lds N B R R LIRAIRE J1. L00RT DU i B 3k
(SR

W 7.4.3 HLas N LLT fidzth 4 IX 50 1 v e N4t i L ol o
R106 HLE AT E A T T8 2% AR K BRI
WEE (BHIMREAS) it

BREMGE, ESWGA6. A RE MMM RFl, &2 WK Figure 7-6.

7.2 ROBOT Safety & Damage Prevention #1838 A 2 & M= FbH

R201 *AE45%5H# No digging into carpet. 4253 E G HA W RESIR AR R EFHAE (BN, i
4% BEERMT. JetR. PERRRBEESREIME) o A5 BAELS A LA AT AEN LS AR ek
Z I AR 1A/ s 3y D A o
R202 *%4 4% No exposed sharp edges. AL AR S H RS FIALE N RIBREE K AE XTI U ((L45
BAF) BN R RSE .
R203 *ifi /il %457 Ul General safety. Hlas NFRF A3 fifE B prRHiI S, A LERUE. MR AR TH
HAtA L NHIERAT
ERAMERD MO (HART) :
A PSP RS BT A E R R R B B R S R A 44
T2 B R LR AN/ BT 22 e b s AR RE T,
B. s, s WIS Al AR A RS R A RO R RS A
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C. ML ITHT TSR THREMLES N EIERE S B, AR R4
B Y. MR EPRIASE (Flan, SFEIRIPLES A L6 s0E
HAEfh 36h11 %% AprilTags &%) »

R DL EEOCRIEOERS

GyIRENE

AEAT 7= AR ARSI K R e

ErURAS IR BT R B A o5

FF =A@t 24 R R HEE,

fEMIAR TS B W RS, GBI RSB, YF. RERERSE, 7ELLEE

HTRES AN,

K. Plgs N LR RBEESN . REGHPEEMR () o X sehret
PEATIEES . o i fth s AP DA 1k, DT SRl A . ZEELSE P AR LL
AR 75 O X LR BEA TN T

L. #HassH, DIk

M. BLEs N BB R EEEIR (BN, Wi bAs A" ER 8" B DR R
LED J6iE) W fE RS TEMMERAEE &k, JF T RE TR ZLE B LIRH 1L X2 538
RIS o X T OB IRAE R, B TR A, T REAE A

R204 *EEFFE LY A NOTES stay with the FIELD. HLas N2 AT AIZEIF LA AR ZS T ABLES A BT
A, LRI it AL

FEBRSE G . ML O RIEERE ), B SIRAL ARG RE. 8. 24
MRS BT APRIALES N o

SIS FENAETF St L NI %5 1§ G501,

C T TIemMmOo

R205 */ Ej54ui7ih Don’t contaminate the FIELD. g5 51 R A8 T i/ 188 A PN 30 BE 32 I 18 H A SIS
Yedg i sk HARLER A o
R206 * A Z4iif & #F Don’t damage NOTES. ] RE- 5 H 474 il A LES A TeAE NS X 5494 i R fi 35
WIS ATEACH S FF0), B2 8 — @R ER B, eGSR K. GE. #i F
BB H AR AT B AR e # TR i A AT

7.3 Budget Constraints & Fabrication Schedule TSR & #1513 &

R301 *EAM) 5 (K A R Individual item cost limit. /&4 B4~ 3E KOP #5845 AE ) A SE T 351 (FMV, Fair
Market Value) S #5iE1d 600 70, HEHAATOHH A AR 600 370, LR LR oS A W
11 600 2 5E,

Section 14 Glossary Vo 80 of 306



Mt GRESeEND()

COMPETITION

SRR\ HEA T R AT 53 H 7 AT RSP 7E 600 35T BR A Bl P 56441 FMV SC
.

Analog Devices IMU MXP Breakout Board (P/N ADIS16448) ¥4 /i FMV,
TR HE S FMV 1], A3 45 A AR o

COTS #yffh) FMV S p 436 . 5 4 2 132 04 BRAH [R) D RE AR i A%« T FRC
PAMLFEFEA 5 AN L SR Z i BB RE 5 i AR %A (RRJESEY B B B
SEFEMV) | EMERFER e R, R FE RIS A&
HITAE . FMV 2 ARSI A, AFEEMBL. Bl KBl BhaiH A nT 5
PR B i S ) 2% A o

COTS #AFH FMV 2 LR B BUE NS . T AT AT 382 FIRST S iRIELE IR

JWRTENLE N BB TR (SRR —ER ) o SRS sErLE: A b A A
(4 gLl KOP S #E) #Y FMV 5 0 67T,

BT SRR (GRS IR A BRI R R )« HABS IR BRI/ 5

TERLR RN LA SR HERZ5 3 1 5h, I T AR FMV 2Pk 555 30

TG e BORE A AR AT T 1 3 B~ ZE A R A ] W SRR A (BT i K

A EAPRER T I DI A

1 FEATT I 1 528 W42 R AR %€ 4 5258 o 3228 ] B RE AR R LE FWACHL

(PN seY i P

) 2: —AS BRI B — ARSI 1% 2 o %0 RE K 2 DL 450 LTS H %

Yrdh, HIXELEH FMV,

B 3: LI, 400 ZETCHIMHIITE THEF . I 124 M —SOHUIRN T LA
To BHUBRIN T R B OMERRBIRT , (B AR T 2 4N 94 9. 27
BAATH A PHIOIE B A THA . RS2 AU T —FE . 34 O] 400
%50 ks

B4: SEBIELL 400 FEIHIMHEIGIE TEREE, Yo —SH U T
T, EIT R R A NI . AR R, WA T A
FIEH . HBLHIE A K 400 %7t

5 R RS LR 3 A A B PRI FIRST IR . Tl ISURS SH A
AR MR R R 5 BB R 5 55 U B H 3 3530 1 o
B5: SEBAGH 1L 400 SETERIMARIGTE TAKEE, Il 5 —BMARATIN Lo %BARRY
S JH M A h 400 2T
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nnnnnnnnn /7 HIESUIISLK wiﬁvcf C

{5 6: —ABMATEIH B M _ERISE 2 B DL 300 SEITHIMHEI K T —A /L
H, HRME R L 700 LITHiis i fiZ/AN TR, FMV 25700 £7C.

2R COTS Wy L RGE — &Ry, 7T LA S Pl gERD L &L, R4 A
BEPRER DL ITAF AR HILE B R A o
IR R A T HE SN R ICE, JF B R TE e & A
AR LA HE i A REHRAE DY 1) SE 5 2H A B0 S B AR WA AT X I A R A A B 1 o
B, MR E—AREREM, STRALBUE A RG/ B0 FMV,
T A2 H A BER 43 A E
7. BER RS A &R 5 2R AR SR ARAS SN, JF 5 miTHER
2 AR HEAEC A . —ANMEISE T AR dA . AR, REKBENA
e TERIE FMV I, AN ER S A, R A T I SE A A FR )
LT A R R B A
1 8: LR B & T —AHUREL:, — ARG ZAN. (B8, Bk
1630 5T, FMAMAITCEME . SV R " B R A S 2 A
B, GAAFEN 210 2. —AMEAZERMIESLX 3 Y5, REEHA
o XEAGE, BTSRRI SR A, BTN A
630 £ T,
B 9: iR C I —EE R ERa, WE 440 h—H. KWL T 44,
FEU R AR E M . EffE FMV I, A EREAREE A BALI ,  H A it S )
HAE T T R G
R302 *E#|Z 4@ % R E4EEZ & Custom parts, generally from this year only. Y& 2 (Kickoff) g i
YERHRE Y R A SRVH . f14ME B AL R

A BRAF A,

B. {RE2AL,

C. R103-B ik i) L it 44

D. f 14 COTS W ¥4 (hnrLek AL Es) AR HIAEAT e i B SR LS 1l & 4 -
a. METHPE NERERH L (ARFEFRRIAERER)
b. EHege DU T B @ M4 Zox SR s AEMTADEE G JelREDRmI Rl , 20 A K e Lo

TR ER S EL R FE AR, B RS )

c. MBS/ S W, DKk
d. w1 R625 NI ATTHENTA, FEE A AL AT ek

E. ZLIFEMESGER COTS ¥y s U RES ] 940 -
a. JETHREVERA BARAS

Section 14 Glossary Vo 82 of 306



OB RESeED])

—<¢ COMPETITION

b. IS RS LR COTS Mt . BRIEFHLERAK 0T @ L HZHI, LIR
C. f# T+ THRATTE 30 2 phN & B 52 KA TAE (In7e COTS kA Lok DRI -

THER, XERELETS i FIRST HEZERALS A EREME AR “maf)iE G ”
FIRST HLes A SZZERIMLES N_EfH (R302-B & -E FR AVFMIIRIERRAL) o FEFEEE
FIERTFIRZ BT, BAVET S FEAFZ IEMATHRI LA N o AT 1T PUIT 2 R A il
VEME SRR I PEAT B0 2K 5T o S FRIA AT LIS AT T AE 2R B AT Jb R COTS
i

TRESF) K AR TESME AN D RE_LAT5 IR b B AR L o HRESE R 4
fifi il 5 COTS 2 [A M2 AL I Ak ] 3 o

HAREYION T (BeIR. BAEHURSE) FRAER R, AR AERLE i PR i Y Py T
A P ] 3 Y DD RE S R ROASAE . DAl 5 a AU SR | AL 00804 B 2R

B 1 —SCBMATERKTR B IR T — AN AR AR E AR FFIR)E . AR
TERKZE 22 BRI A A BOH R B ALEs N o D TAREDLES N AL s i it A 1sss
TS G AREEL, AN TRRR, IFHIE T AT AR A R R AL A
o X BRI R R VRS B o

il 2: SIEBNEHAEH DIATbLEs N LIE Mtk G 7 SR AR, BYER
2 NN TS . RIWEISMFLL D, KRV, FRZELZE A4 COTS i
TERE

{5 3: FEBMAEFAE A T LTI LES N_ B —BsRE, R A — R LAY
FARTL. EHRTHINLE A L, MURFLBCA W . BT H sy Les N_ERIFLHIME—
HRERM B R ER . ARERTHIIAZE, HILH T HA7E 30 2B A L RETT H ZhREAH
WHFL. BAR VIR, R4E E.c Tl

R303 *QIEIT¥itMiks:, BRIER AT Create new designs and software, unless they’re
public. JEFESCHE CR DA SRS SEHEE) 78 Kickoff Z A TR ISR, A i i
Kickoff Z mipfi @ i pl as AR AR

)1 AL A R ZR B0 1 A A i 2% 58 2 AF A A T TSR ST L s N T A A i
wr R oR . AT AR AR BT i T > o8 A R AR e . MRy H [ s
TEMLEF N Fo XFPMEGERPEE LAY, PO ASE gs B AR AE LU SR I Y, (AR
HRYETFFE BRI PR AR BT A o

] 2: HERAL 2019 EHIHEEIT & T —E2 s RS, 2019487 A, il
HITEE T Cr+ B BRI, SN T S RS BRI TR . A TRETE “ i
MFEe” WRPMHHRLN RS I RBARE SR ISE 2 R C++%i
BB G AN BRI . XS T BEEERR ], RS RV
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nnnnnnnnn /7 HIESUIISLK wiﬁvcf C

{5 3: [l —ABMEPEM ] LabVIEW 1524 “HafI5E &7 M IFIRE. 7E Kickoff
ZJe s AAVEE R AT IT 460 C++ AT AT A SE LA T (o428 il i R S P s O S350
RS T A EBAE AR IF A T LabVIEW fGR5, B4
o

Bl 4: B—HSFEINEKEIF L T DRI E, T RITEMA 1A LSS

N AR 2 At . SRS R AT R A e — Al 3w U 1A A A 3eie s

b a2 RIS . AT ST AR TF . R AT DLZEEAL

v b Al A

] 5: —>ZBMAAE Kickoff Z RijHF % T —ANREh# . WH 2s . i1k CAD XL

PERAFE—AN AT T A 38 B, FFREEA AN . BT Kickoff

ZRRA T T, B AT LITE Kickoff 22 et Bz i /e —A 52 2k R

AN FETEAMAIN USRS ML N AR .

R304 *ZEEHAA], RAE4EEXITHAE] A 1E L During an event, only work during pit hours. 7ER\T£: 225 1]

(BTN EBERFIY) |, BEINPEELEX (Pit XD FFH [ Z A0 L2 A S Es A Teh:
PEATVE SR >) . (LR IE B RRAM:

A. R302 H%1H 1 4MEH, R302-E.c Hikr4b,
B. AL, UKk
C. 4hih7e .

YEAFRI A, B 5 FE S B RGN [ R

—  XIEE. MU RAERN FIRST BLRTE: ARAEATFHINS AR, 7R85 — M@k
BN B P AR HEAT o AR AT B R R S A He e B 1], W ELIRTE
A X FFRAT— R FF 4 5iJFR.

- HUTEE: ZEBIX TR R

AKILINAE 1k B 35 Bl AL 4

A, CEIZEHWANLE N7 A1), ZEBMEZE ] LA AR A RL,

B. M LAERAH AR IE X LS N FR AR, DR

C. TEMIRGZAT 3D 4T EPHLE HAl B b bl e, A= Hlds AT

TR, E108 A E401 XS maE FHmf FENL G A SLas Abbkt EgEf e ARk itiin 1

ARl o

S HLIN] 15 74 0 A L 8 M s B iR R D ) 2 B A5 B8 2255 7 MRS 1Y 2 R BA 2 T )
S GR, BEREEIS SRR B mT LATE B R AR AL N B 21383
JHUaT SRS .
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7.4 BUMPER Rules #1188 A{REEATHLN]

TRISAL (BUMPER) J:iE4Las AHERR M BT . IRISALORIHLES A e 32 HARALES AR BB S
B X LN AR E LG LU A 2
B PR/ S P IR AL BRI RA R, Al 45 PR PR — 5
BB BE D i OR AT PR A
KPR AR R AT AP R AT . DA
B K FIR BE I FHAR 0T 3 B 4 o
TEBCAR B LTE Technical Resources page H"HUBHE JR" k7Y, BT DLEREN Al A BY T 2 (R AL I B IR £
FEORBEAT AR R A
R401 *JU/E#A {RISAT BUMPERS all around. AL A b7 I IRISAT fRIPIEANSEZ . HEHZ IR R409 [IFR
RS FERTAT A, DRESATAE 41505 1R TR B AT LN T 598

Figure 8-3 BUMPER coverage requirements {36178 75 R

OK » —>|+—<1/2 inch

ROBOT FRAME PERIMETER

oTor A

ot

R402 *{#KAT AZIAE(RAL BUMPERS must stay low. fRAT DA 5240 TARAT X Py, {REAT X (BUMPER
ZONE) 245 1 I 5 =1 T HU T 7% 3EF (2919 JER) M ERUKFEE Z BE 23, LIALES N IE b 7E P
I FoAhS R RRAT R T
Z R R FEA LA N L e BRSO R TR ORI AR E) . T A
XTS5 EE A = B . flan:
il 1: —AHLEENTESG N RS BINE, ELARBGAT AL TARRAT X 2 4h, 5B izblge A
SER E A EREM E, HIEARSAT A T OREAT XY, AR AL ) K

) 2: HLEE AL T — MY E, T REALISE R (RIS X 24 (RixblaA
Shr R E R L) o XS T AN
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R403 *{i¥AT A EeRAZ) BUMPERS shouldn’t move. A5 FAMELE , {RBAT A4,

R404 *{REALLZ15 T #7E BUMPERS must come off. fREGAL A SO TPl 226 My, LUE TR A
FIFRE

VESoHE SR, ORISAT B RETE S 430 A B BTN 223 s BRI

R405 *{RI AT R~IR TR IE: B BUMPERS indicate your ALLIANCE. & /ML5S A 2235 A SR RE A% R 4T (a5,
WEERIRERAT, DU BB, X TEFEF 2 4 R i LB (M e b rds sE (G 10.1 bR 8RS )
) o BRUUTARIRAL, ZEIEAENL 88 N b 22 Hodth AT WA AR B AT AR iR

A. R406 FiEsKIN,
B. GUFRMEH sk R R R S IR 4
C. 4 FIRST @Ubr, JEIETE %3l (2912 JEk) 5% (413 oK) 20 (B “ Wi
G WA R o DU
D. fEfid. fT SRMBULEE T RS IR K I
R KT B M 2 T A B ", LA A& o

R406 *{#[AT b %48 A4S Team number on BUMPERS. M\ fidw 5%t (fRiFRPAE) A% B R TEIRRAT
EIFNMSTEE ML E . BN N BT RS T MBI B, Bt oK) 60 R (1829 %
k) ALTEREHS P S TR S 1S, FEAFA LU B bR

A JABGTH AT, MERD4IST (YNEDK) . BEFEEEDRIST (H18=K) ,

st (Z13 20K) W2 T8 EEORER TR Bl . NFriet (413 2
K) MITFHICER, AT, B NEREER RS ARV, R WA
AROTEGR, HBCT IR TC IR A .

B. gl IMERIRMA (T 160 )

C. AT Z AR A 2 36 (A5 8K) . L&

D. 5 b sl AR R E 7o
FFAEE LA N5 43 E s B OREAT AR 43 o XA H AR A5 S T AL
DUEZ . A 35 RO HAd 2 38N RES AR IR S EH a8 N
AR FBRBNS TR B PRI AT R R ARAE o 1 BEGE AR AR AT
BRI —8R s . AR TREU AR A AL

R407 *{REATE &R BUMPER weight limit. & (RGAT (G454 7EALEE N LA AR R B4/ s g
) WEEAMFEL S8 (L6 T .
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WERAE AR 2 AR R e (FIANBLES ARPRIEAL B AR MR A S
FENLE A ERGE AR AU LS N — 805y, MR ORIEAT ERE ARl o iR
BRI ALHY— 853 BEASTOAFRRAL AT S AH 5% R GER) T A 18 F AL o

R408 *{REATLHI/EZ R BUMPER construction. (AT M) AN T, {8 ER% 81/ &l Figure 8-6 fik:
A. B HEFEBHE) (L4127 Z2k412.7 22k) BRIKAER. B elR(0SB)E LA (44K /balsa B

) o HBEERXIORBRAT I 4544 Se B VE 1 R . SRR FEAR U AR L B M /N B L 2l R101 i
FVFHII NG RN/ B2 A T 5 ) LI o

AT A AROR S 16 G FEARHR R BB B R AP RERELBE . S 38R A AT IR
A EE [ e . FoAh TREART (Uner4itrak @lfeEdR) AT REfE FIRST Algs
ANFEFRM S L IR 252 0, BRI A TUR ARV o

PR WAL R HISERR T (5F) TARARRRR HhtE. L s
Sl IR AR A A TUR IR ZEK
B. A E. F I G WUALFFIREGRI AL R A AHEILSMIER 136 (4925 %K) . W Figure 8-4.

Figure 8-4 Hard parts of BUMPER corners VY £ (i3 14

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. i —XBHH 253 (463 ZoKk) BB LSS AL KibH&" (SLOszE0) fEAZ%
ke (WL Figure 8-6) o {REGILEM: (NLZLEAMRISALEM) b B A Tkib i 2 ¥ A5
B (HR¥ RA09 Y BER YDA — R K BE s AR T YE MY A RO Bk I 2k BRAh) 88T, HAb A
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HHIAR IR, BREREE NREIEE LS AAMIBED) o HHE RA0O MR, kb
A DLBHR AR A, LB A (LI Figure 87) . b T BRSOV 2 . FLE
Figure 8-6 FRYMIRIMHCAH A (ANBCH IR R IIGIEA) . T LG AR T A
SRR TURAR Lo

"4t (4963 2K) TR RATEL 263 (4963 BK) B KK

G BUERAE AT (4054 3K) M 2%3EF(£ 70 3k) Z M

B AL 74 VA B AU LA DL A2 A (RISHAT 5 R T i

A T AR R A IR R T A OB AE 5 FEALES A o R 2

Pt R L

A PR} A 28 T PO S T R A B AT B — T

HAERTIRAR . BUI R FhIGE A TEF A IE . SRT A0 3BT C Al

=2

JE o

D. BT R ALARICAN, MRS R BANE S (U SR T2 v R405 Fi/ 5 R406
SO 2 EAT N4 . R 2 &l Figure 8-6 H (RS I %A P BB AE) o

PRI 1 SR8 TR F A, {1.1000D Cordura J& IR EATE . AdeHi 5

(R ATE GRS RS (JIBRHE) IR N

Bl TR 2 2 AR TR AR T 2 LU I AR WL 0 2 70 R4

I R L AU R AR T A

S (AT 2 AERLIR N FI L A5 4 0 BEAR S RNV T b RH T 45 9 T o T Sl
SR )

E. 4nl& Figure 8-6 7~ , AT EHFf )i A AN s A SR 1 (T 54T BRET. REARIE) Jeft
Aii o

F. I Hem R (nmmsiemi) SO bR B (T45T. BT, Kiaih%) K iREAL
oy B HLERAE—E (W& Figure 8-5)
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Figure 8-5 Example uses of brackets in BUMPER corners {5:[& KL VU 1 £ 37 2248 ] 7151

N\,

Plywood Plywood
Backing ROBOT Backing ROBOT

Frame Frame

G. WU AT IR O R R G R BN N AMIESE DU S 450 /REA R % IR s ()
W, AEHERAIMH . B S EE) o B RGBT LR AR Z RN ELTE . BT
PREVER AR i B, ) BB RIGAT I — 85

Figure 8-6 BUMPER vertical cross section &k LA

lin. (~25mm)

limit for hard parts
4 Cloth

covering

optional aluminum

angle attached with
wood screws to clamp
fabric

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

bolts or pins) )
- 2% in. (63 mm)
% in. (~19mm) I pool noodles
plywood ! !

R409 *{REGATIN A FEHE TR Fill BUMPER corners. {REAT 2 [ £ 8255 0750 R I K T 2P RHE 7S o SEiti 451
I, [&] Figure 8-7.
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Figure 8-7 Soft parts of BUMPER corners #1121 1 3 75 = )

BUMPER
Assembly|

BUMPER
Assembly

. ‘ ‘ROBOTFrame Asserably ‘ ‘ROBDT Frame

NOT OK OK

‘ ‘ROBOTFrame ‘ ‘ROBOTFrame Assembly ‘ Iaoaor Frame

OK OK OK

RA10 *{FEAT LA HL2E A2 # BUMPERS must be supported. {3K AT 0650 FALEE A B4k /HEZR 303 (I
P Figure 8-8) . MAMRBIALA B B Wit A %I (413 2K) WA SMESE P/ 155 Tk
FL )6 ZK) M. RS ELAEE H R408-B BT AR VR SMEL A R A IR AE CRES AT R BEAh
Bt S HESE 2 18] A AT fif 1] PR

A REARRRTWIT (Z62K) , &
B. JEEAEE 8 3 (£ 20 JHDK)

Section 14 Glossary Vo 90 of 306



FIRST® IN SHOWSM

w S’ORBngICS cREscEN Dow presented by Qualcomm

COMPETITION

EEEEEEEEEEE e firstinspires.org/robotics/frc

Figure 8-8 BUMPER support examples 15K ¥ 37 #4711

BUMPERS

1/ 4,.| 9”

{ ROBOT FRAME

PERIMETER

AR H B BROR R AT A G2 3%, DUR R/ I IR ar ek . SRtk
PLESATCA: (IR RRESCILX —H, WA LS N G544/ HEZR

7.5 Motors & Actuators B4 F1IRzhES
R501 *#LIJ#Far s F ¥ B2 4L Allowable motors. (] LR Y-S KIS 28 0l (BLEABR) -

Table 8-1 Motor allowances V] [ Hab

HPLAA R HNAS

AndyMark 9015 am-0912 AndyMark 9015
AndyMark NeveRest am-3104
AndyMark PG am-2161 (2 PN am-2765) | am-2194 (=, PN am-2766)
AndyMark RedLine Motor am-3775 am-3775a
AndyMark Snow Blower Motor am-2235 am-223b5a
am-3830 M5 — RS550-12
Banebots
M7-RS775-18 RS550VC-7527
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HPLAA R HNAS

RS775WC-8514

RS550

FR801-001 PM25R-45F-1004
M4-R0062-12 PM25R-45F-1003

CIM 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

x60

Nidec Dynamo BLDC Motor am-3740 DM3012-1063
Playing with Fusion Venom BDC-10001
REV Robotics HD Hex REV-41-1291

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

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

WCP-0940 am-5274
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HPLAA R

West Coast Products RS775 Pro | 217-4347

BUE M AT ZRA L 50 FL(W) HLAE 12 {R B HUE(VDC) N3 4E T AR o MA R s ek (SR A% AT
TE 24 AR, NI & Rt HEAE 24 AR R AEAT)

U ARERRTASEIE 120 20k, BUEH ATV 10 FU(W) (12 AR B U T RYi%ELE TAE)

A COTS 448 4 (B £ AL AR A

7E COTS THHB &I ) 22 I PRENFN B S AL (BN E RE TP R RS o

B COTS ffiRiabl, FEM/NT 75 KT,

5 COTS fideas (WNFOLH K LIDAR. FliE g0 %) @ —Am Bl SFERBRMET 2350, Xl
PEATHCR
Fi6 RBOG prufEf H4atl. T H4ablas N U RG2S

WUEHLE R 12V HIRIEHEAT, T UL 20A B/ INKIWTG &/ DRI 22

X FARAERL, 1R roboRIO f) 6V ke K HL S BRI A 2.2A GRAZIH N
12.4W) o ZFEBAN B IR AT AR LKL D 2 AR LA T I PR 1) o

ETHaN ARV KRE, FISH SRR ENLE AR5 B A
R B Th A . [ A AN AT LR UK B FL I T BE 2 S LAs N L R, M
T2 Wi /ST R BRI il % roboRIO FYKTHEL{RA. 45 5% roboRIO Wi HL {4
it i} PDP/PDH & U AE IR 5 B . 75254 roboRIO W HLFT T A LU
#£ (roboRIO Brownout and Understanding Current Draw) .

AndyMark PG {k# J FEALFE B B AR S B AN A BEA AR 1 . A5 5 am—-3651 &

am-3656 [t &% Table 8-1 Rl SN, X LRI LIS Frig fh

WA M, WS KRR M.

R502 *{YFH 4 /ML Only 4 propulsion motors. #1125 A ik ALt 4 4. H#EgE L (propulsion

motor )& FR REMALES N FEL MR AL S Fab L A A4l B BBty ThRE P A/ B4 7 ) R AN gt
%mo

A& T4t AL B - E 45

A, FEWAE 51 MR AN A E AL AL Candk A L(swerve steering

motor)) ,
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B. BrAUEE (B T 515 80E) ML, (B/RSEmBIEE, (HIH 2B
NEPEPRRHES, Uk

C. i AR A U2 50 A8 X Bl 46 3 B T AN X 4 9F 77 7= A B K s i AT Lo
R503 *NEMEE L (KB4 Don’t modify motors (mostly). A5 ATfa] B LA AR IR - S 2R 5
L2 A AL IR LR LR I (electric solenoid) AE AT Mz, (HLL RSB AM

A2 ST AR e e/ T BEATAS . DU FR AL S LR AR Sl R A B
AIARYE TR ZAE B AR LRI B, RO Bk LS B A 2R 2%

AL F & BAL (P/N 262100-3030 f1 262100-3040) 44y

#* Table 8-1 41| KOP {5 ZE ML LIRS v b AT ek, DUJT (85 .

A5 iR FELATL T AR B 1 5 o AR AT IO (AN g P s M e s ) o

Nidec Dynamo BLDC HHLHIZL R AR $E FIRST ¥& < Hl#58) Nidec Dynamo BLDC HALy H
HIE B BT IE M, L Nidec Dynamo BLDC Motor with Controller.

mmoow »

G. A AT RARER B HIARSS AR A B A i e DhREMERESS
H. ® LA Falcon 500 5% Kraken X60 F#I NF &4 K #10-32 48 L1847 .
() B85l Wb R EAE S
Jo 4t BRI A TERERHAE A AR
K. il g i 4 g
R B R S FENME S e 45, ANl v AR AT A FEAL G544 S 8

MR RE R
R504 *{#FVFATHIR&N (KZH) 343t Power (most) actuators off of approved devices. & T
R501 H AR AR AL, XUk COTS T3 A & s — AR AL Ah, A SRS ZR R0 20 Hh D) 281
TR BEEH . Alas A _LME— Fei/p A R IX S as Dh 28 5 3 BAL RS
A. L H] 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%E#: PWM

=
c. Nidec Dynamo, BLDC Motor [}y Izl ay, sk iA ka0 #% (P/N 840205-000,
am-3740)

d. 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),
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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) X Ji T4 44 Falcon 500 &, 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% F F-#=$ 2 A& B,
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), Al
o. Victor SPX Motor Controller (P/N 217-9191, 17-868388, am-3748),
B. 4k &R (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), Al
c. Power Distribution Hub (PDH) z#ii@iE (P/N REV-11-1850) 1 ] 4% il dEBK ) 4 e
il i (CUSTOM CIRCUITS),
C. AshE##%(pneumatics controllers),
a. Pneumatics Control Module (P/N am-2858, 217-4243) #l
b. Pneumatic Hub (PH) (P/N REV-11-1852).

VER: Automation Direct Relays 28, R4 R504 HIILE ., NMEBEI1E
BAE— i E PR AN ] 5 o

R505 */EH# 4% Don’t overload controllers. &/~Th 2R {H 3538 B w45 H) Table 8-2 Fral A Fadk. 4
EBH VI, ENEGA ThEP T E N H — N A

Table 8-2 Power regulating device allotments M3 5% B /> Bt

HLL 4k rE A%

Rt
| B -

AndyMark RedLine Motor
Banebots

Yes No No
CIM

REV Robotics NEO Brushless
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REV Robotics NEO 550

REV Robotics NEO Vortex

VEX Mini-CIM

WCP Kraken X60

WCP RS775 Pro

4k g%

ERS

SFhEd 8

Yes
AndyMark 9015
(B 2 No No
VEXpro BAG
w"Z24)
AndyMark PG
KOP Automotive Motors Yes
NeveRest GXeet E Yes No
Snow Blower Motor &% 24)
REV Robotics HD Hex
Yes (5
) Yes (K
Linear Actuator £ {44 & 20A W No
20A Wrias)
i)
CTR Electronics/VEX Falcon 500
Yes
Nidec Dynamo BLDC Motor 7% 2%
_ ({5 4 F A o No No
Fusion Venom
o)
WCP Kraken X60
Compressor JE45H1 No Yes Yes
Yes Yes
Pneumatic Solenoid Valves S 3R IR No
(1) (FEANEE 14)
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BTt 28
Yes Yes Yes
Electric Solenoids .7 &
(1) (1) (FAVEE 1Y)
Yes Yes Yes
CUSTOM CIRCUITS 5& il 5%
(1) (1) (1)

R506 *%24=#h#% {7l il fE AL Control servos safely. fal Ik R4 H A fE5 5 H b —A> s

A. roboRIO FiPWM [T,
B. WCP Spartan & j#&#s#k (P/N WCP-0045) i PWM i, &
C. REV Robotics fa] g B F#ESH: (P/N REV-11-1144)

7.6 Power Distribution B /74 E

AT HRR 24, AT RN E F T L SR R B A IR TR AA PR E HLES AFE S b g f T L SR A%
R601 *Hi PR &I - 158 A\ 30 715k IEHI ] Battery limit — everyone has the same power. H.Z3i RIS
AME—AS A AR IR, BDHLES AN H I, AR 1 B HAX 1 BT 38 Y ) 25 B LR (SLA) B, AR

mr:
A BiEsE: 124k
B. 20 /NP T RIARFR A R : F/N17Ah, Fk 18.2Ah
C. JBik: KIiE
D. FRFRNSF: 7.1 3 x 3 b x 6.6 Ff, AR F+/- 013 (41180 2k x 76 2k x 168 =
K, AR +/- 2.5 2K)
E. trfrER: NEE1458 (Y5 THE65 T

F. s WRBEFIIER

A5 B X BEARE Y R it L 4

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),

moow?>

Section 14 Glossary Vo 97 of 306



. FIRST® IN SHOWSM
F’ORBngICS cREscEN Do presented by Qualcomm

COMPETITION | — e firstinspires.org/robotics/frc

R602

R603

R604

R605

R606

F. Power Patrol (P/N SLA1116),

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

H. Power Sonic (P/N PS—12180NB),

l.  Yuasa (P/N NP18-12B),

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

K. Interstate Batteries (P/N BSL1116), and

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

SPEBNNLIER, ABATAT RE S EER AR A LR AT HLith R A ST Ao

P Tt 7 5 BRI 3 R PO RGBT e . (BB {5 B3 (FIRST Z%2&Ft) FRST
Safety Manual )

*HoAt B AN T3R5 LA & & Other batteries for cameras or computers only. 7 & > 100Wh &,
PIF (BV 24 20000mAh) « A s D fco ki L E A 5 R, 5 2eR%i COTS USB 4. 5 COTS
HE BB ST AL (INZEIC AR . GoPro FUAHMLAE ) ASul 4> B —a 4y Bt sk T4
CMOS/RTC thagfik Al n i it n] ¥4 COTS {58045 LUK 5 COTS 4% & i BT A 41l
COTS # NBifi i &b, eI LT &
A. IR EENLAS N L
B. {Xfii AL COTS mLkidEs:, Dk
C. AR il i B et A T e v
COTS i1 Sk & 248 A B s S 1% s 5 B IR roboRIO #4 (filtn, "Rk
FHE"SET COTS iHHKE) -
*fit & 2 b 5 Charge batteries with safe connectors. {Ei i T 254143 A b FE LA 32
FEL S A AT 2225 A . ) 22 7% SB 4% /42 11 (Anderson SB type connectors) .
*PhZz 2y ra Y R il 7o B Charge batteries at a safe rate. fEfi il T AL A A it 72 HEL P 72 FL 2
Y7 W B R AR I 6 22kt
*H i A J2 R AR Batteries are not ballast. & R601 f1 R602 . 0-fd FH HLHAh, HLEs N EAEf F
fl L, Toie RS T
B, SIS RSN Bt 7 AL as A& ShE &

*[& 2 i Hijih Secure the battery. HLds AR E E 425, DL re GHLE NSEATRIZ1 BB B iYE . 42
FETENL 38 N eBIE: ST RBCE ST .
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R607 *HijiiiFE#45% Insulate battery connections. M3 At Wi s A& B 0 A 2 5 B ) i
e (& HLmss) DWAURK SERYL.
R608 *[HifildEditiAEIE Limit non-battery energy. Hlas A HIRYIEHRBEIR (BIYELLIRIF LA FRURER) R
RESR B LUF R JA:
ARG EAF S 2. He UG R806 M R807 #rifk,
Blis NEO e BER AR K,
AL N ER I AR TR LB
MIPR COTS A3l (k) miEeds . B
E. A (A3 .
R609 *Hafi 24 %43 Hi5 Connect main power safely. 1 54L& A . 1% Anderson Power Products
(8% APP) 2 # SB Zili&diss. 14120 Zed(120A) F F G2k #5 (Cooper Bussman P/N CB185-
120. CB185F-120. CB285-120. CB285F-120. CB285120F &} Optifuse P/N 153120. 253120) #i
1/MECH 2 E (CTR Electronics Power Distribution Panel, f@ifk PDP, P/N am-2856. 217-4244.
14-806880 =} REV Robotics Power Distribution Hub, f##k PDH, REV-11-1850) JW{#if 6 AWG
(7 SWG 5,16 “FJ5) Ei B RHARRILRER:, AR sl Esk (R625 Avrml s ik iR
Ah) -, & Figure 8-9.

Figure 8-9 Electrical connection diagram HERE EIBERT, 7o [ HLIE R 2 PDP, 75 T HithiZE 1) 2 PDH

oo w »

LLLLLLEEELM
0000 00000

12V DC
Robot Battery

12v DC
Robot Battery

JLLELLLLELELELLLLLELLL

"SB #"{L 4 SB 2% (41 SB-50. SB-120 %) , fidk SBS sifEfi kAt L SB IF
SKHTHEERA . FIRST SRULHIT A MM (N AR G ait) 52 At o
WL (o) SB50 B, AMEEUT .
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“WASE G 7 KOP i BPR £L ikl s il 5 216 SB50 MEHEas L A i

R610 *&4~Hi i 1725 1 breaker per circuit. [ R615 A1 R617 Frsl L&A, B B AR ERE S
PDP/PDH ¥4 325471 12VDC 1J—%F WAGO 8t  (Rifadim+, K Figure 8-9 fis) , X
HZE el A2 H M6 3P IR (k.

R611 *V.22 AMEZL A EE S 1 The ROBOT frame is not a wire. i/ RIS B4 5158 AAEZL S G
B Mlés NEZRAE TR
I W g% EE 2] PDP/PDH Ay APP #2223 N B (+) 2 (- ) it S AL a8 N _EATAT]— 5
2 I B R SR T 120 Q S 2 A AN o

A B B A Te A UL R LR il o A FEL SRR B Y o AT TVT BB 2R AL e A2
15 S ot

TR, SRRk M FIR A (It Lesmfidas. JELLLAMERASE) BIsh
FEREHI A SRR I . X LB A S Pl MEZL SRR, DI RAF &4
R

R612 *INJIHAI A% E5h/%AHL8 A Must be able to turn ROBOT on and off safely. 120A i 28 U045 g
ML EE NAMERER 3 2 4 M R o 3R REALER A ME— Su /74 AT Y 120A Wi 5
PR ASBE DU 224 ik P ORI 28 60 25 Bl A IS T AR D (P R i 2 e
AR B b T BUR SRAS SR Y W 45

S ZUEILAE 120A Wil as i A BN L is T iR gs . DUEELS TARE N 7R 2}
AT AR TS o

AR T W AR AL AR T R L BRI 2R B s R R B, DAY LR A
g (i, FEHIGERPAR TR FHTH) o

R613 *HK AL N5 TH2 Electrical system must be inspectable. PDP/PDH. #8348 1 F1 fr A Wi 58,
Wik E st A] L (Visible for inspection)

"R AT R L AR ERALA AL TR ARSI AR R BX LB %, (HBMILA R REAE
oA S i kX 2 H

R614 *Zt &% No high voltage allowed. {EfidESXzhE: K (R501 HRlE) sidE.O8H R4 (R710
SED A T LS B S E i L ER (CUSTOM CIRCUIT). & il B B& 77 A2 1 HEL S AN T 24V,

R615 *$43#l5E 45 roboRIO it Power roboRIO as specified. #1485 A it HE I NS84 3] DL FAE—i% 4% b
A. [ Figure 8-10 7=t PDP L fik) % F A i B,
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roboRIO
Power

B. fEPDH (20. 21. 22) L1 AR Ul Wi a% / Ok 6 2230 18 i i 1226 10A I I gs . Ik o
LAEAEAH R B W i BE

Figure 8-11 roboRIO power source on a PDH

roboRIO
Poyver

—r
hE]

3
]
o
E
.
8
3
¢
g
5

R616 *#%HlE% radio fitF, (—) Power radio as specified — Part 1. L&MW (radio) HIHEIFELMHLLT
At
A. i Figure 8-12 fifx, 5 CTR BEEIA T8 (VRM, Electronics Voltage Regulator
Module) (P/N am-2857, 217-4245) [ 12V2A Kk HAEE, I H A0 4 31 X Lo 1~ 1Y
ME—A#R. B
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iopenbay|
abejos,

Radio
Power

B. 7£ REV Radio ff:Hiitt (RPM, Radio Power Module) (P/N REV-11-1856) F17t4k fi# L1
"18—24v POE" D) A [# i [ 2 ) f FH A R 9 2k

TETER, XA A AR HAf A U POE AL 454 radio fibry, (HIfAAE LA
1A FE 5 544 (PASSIVE CONDUCTORS)¥4 VRM Hi i \ I LU A radio LAy
"18-24v POE" i [T H) LUK o) FELAEH o

R617 *i&HlE% radio fitE, (=) Power radio as specified — Part 2. {R¥& R616 AT MH Lo i 5 £
W DU — s b

A. 4nKE Figure 8-13 fii7~, 7E PDP AKumfi4s & Bk 7 L. B T #4 CTR Electronics < s
H i (PCM, Pneumatics Control Module, P/N am-2858)z%, REV Robotics .3/ (PH,
Pneumatic Hub, P/N REV-11-1852)4}, KAEA Hofth v < 5238 445 13X 28 PDP i 1 o

Figure 8-13 VRM, PCM, and RPM power source on a PDP

VRM/PCM/RPM
Power

B. 7EPDH B 1 ARl YTk I St (20, 21, 22) By 7 122 10A B JFI4E 2 T
KB OT BE  BRR EE HAT T R P S
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Figure 8-14 VRM and RPM power source on a PDH

VRM/RPM

wnmww

e dddlddiah

ARTELMGHAMEFER, ESM <l FRC Plds AiZk» How to Wire an
FRC ROBOT.

R618 *PDP/PDH E#ziE ¥ i1 EK{#H Use PDP/PDH terminals as designed. PDP/PDH -4/ ik F R 68
HEE—R S,

TR RIS S FC RS IR (FI4m M 14 20A s [ £ 4~ PCM i1/ 5 VRM it
M), AR E LGS Y PR R £ S b (I R e g e T B EUR
BSLPHE) . SRR SR NG T, kR,
R619 *%5 PDP/PDH fii Fi#5 2 kT %52 Only use specified circuit breakers in PDP/PDH. PDP/PDH Hitf— 7,
V{8 FH ) B Bt A

A. Snap Action VB3-A #7%lal, AT2-A, e F57, % Hifi 40A s HE AL,

B. Snap Action MX5-A =t MX5-L &%, %iEH i 40A s E 1%, DLk

C. REV Robotics ATO H3&E fiillr#kas, #E i 40A s AL,

R620 *%5 PDP/PDH fii Fi#5 & /AT 32 /(K22 Only use specified fuses in PDP/PDH. PDP/PDH Hif— 4,
VA PRI 22 2B E T R Rk 22 (ATM B, BB T

A, XEF PDP ik, 58 R 22 6L B i1 (E0H UG A (e
B. %fF PDH Kk, B2 % 15A s EAG, {0 PCM s PH i A 20A (RIG 22144

TR, XSOOREG 22U B A REIE B L. 2R A Y & B AL B hh i I
Hash.

R621 *FHIE X4 ) W B a2 4P EL B% Protect circuits with appropriate circuit breakers. 1R #5% Table 8-3, &4
53 X FL A i PDP/PDH Bl —AN AN — /N 28 BUARIS 22 (797 B T Kraken X60 2t e et
(WCP-1380) Fiifh s 4540, Wit a8 B ORIE 22 ASRE IR T Hofth R S 3K
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Table 8-3 Branch circuit protection requirements 4y 37 B Bg {3 2R

43 WEEE ] SR
Motor Controller (B4 28) BK 40A 1

CUSTOM CIRSUIT CE#il B BK 40A Te BR i
Automation Direct Relay 40A (*6M40*) Tk 40A 1

R501 jr fa V¥ B XU LA R IE R AR COTS F44 5% 20A T BR 1

R E B %

Spike Relay Module (4kEi584k) Ik 20A 1
Automation Direct Relay 25A (*6M25%) ok 20A 1
PCM/PH — 7 4841 K 20A 1

#5H) VRM (G radio 51#R)/#i51 1 PCM/PH

N 20A 5% 31
(EEAEHLR) X 2 8

Automation Direct Relay 12A (*6M12*) K 10A 1

AR FEAEE 1L AE PDP/PDH  H il FiT A5 /IMEL PR Wit it BV % ] Pl B8 v 8 P A £
6 22, 5 B Bt 45 R SR BRSO T OR 7o

R622 *fii & 244k 42 1 54k Use appropriately sized wire. i HLIE 24 57 Bl 15 4 BAR I Aa e LR AR 48 (155
LR LR . -

Table 8-4 Breaker and wire sizing

wAZE B/PMNSFER ST

12 AWG

31 — 40A WTRg 23347 /) B B
(13 SWG or 4 FJ7)

14 AWG

21 — 30A 7% 23 LR 1 LB
(16 SWG or 2.5 F77)
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MNH%E BMNFLR
6 — 20A Wi ss Ry i FEL B
1-20A RIS 22 (R ) R BR
18 AWG
PDP 4 i3 %5 VRM/RPM & PCM/PH > i
(19 SWG or 1F77)
& H PCM/PH {45 bl
PDH A1 PCM/PH > Jii
1 PDP/PDH 1 roboRIO > i
#£ PDH A1 VRM/RPM i 90 AWG
Kraken x60 {&:&HFE AR R 37 1 FL 2% (22 SWG or 0.5 F
<5A I SR HL B /1)
<10A 1RE& 22737 i) %
24 AWG
VRM 2A 3% (24 SWG or .25 F
77)
26 AWG
roboRIO PWM ¥ %5 (27 SWG or 0.14 F
77)
fREgul (EERRaIA BESELERE SA bR | 5\
FIsEs, AFEEART roboRIO JE PWM #ii. CAN {3 ‘
B, PCM/PH Hiij@#iHi. VRM 500mA #i. RPM (?9 SWG or .08
HAT Arduino i) . 77)

A ) i TR A A £ P ) PR SR W TE A e 2 R A i — 45, BRI AR 1k
RBEARZAMMLIA

OHEBAFF G X LA, 23R AT RE i FH B AR IE RO I B R o SR A A TEAR 2

AL, 2 BE BN DY HE 5 4 DI B i 6 P R FR AT S AL B R (i, HELRA

HER B R B 2R IYIED) o
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R623 *{3i & i&E [)i% %L Use only appropriate connectors. 4y FLB& i] 355 COTS 448, 3L, COTS
T/ B/ 1 shfl sk COTS 1 EREs rh Rl e iE, BN a3 I e 1o 3 24 WUAR /451 S (B e

¥ R203, AL &R ER.

R624 *if{g e SL&Hifa (K#4) Use specified wire colors (mostly). ki A8 BS54k
(ENgK s, RALEs i el i AR A A o BR M) B AR HCEEANC BE B i AP 1 I DL B b i

A. IEM (n +24VDC. +12VDC. +5VDC %) i#E# AL M. B, A, FRasBa5kRy
B. D0 Bl 5 (0 8 AR RN S Hhs SR (-)

ASFILIN] 8 451 S DL Bl 15

C. BWIEFERA B LR HZR DL Rz axX o v 28 A AT fr] SiE A 43 24 4 FH 5 i) s WA ) Ao £
D. POE HLZ A fifi Fi ) A P 9 2k
R625 */ANELHE e diF B2 Don’t modify critical power paths. & il F.E A5 B HLEF A Hih
PDP/PDH. HHLEHl#E. 4kHZF (M4 R504-B) « HWHLFIIRZI#: (WR4E R501) « S sl syl
AN RGE Aol (R701 P BAHR AT E ) 2 B A B S M . AR XHLES N s mR ok, jn]
PIREZ R BINLAE N SR G0 8 1 = BELPT R s A RELATE R e s L o
M R I e ] S FATLE | £k PWM B 28z, HRIEH SR AR T Ehl i, A
RAIE, AR R712,

I HESZ B SR B WAV S ki, I HAAAF & LU R 48—

— A1 (1 pF) SN R AL A RS RS AL AN AT R L P £
ORWTRESEITSEPRAALEIZ) . B
—  FEREE AT AR A A IR ALY PWM s il (55 (886 S

7.7 Control, Command & Signals System 2%, 7S MESES

R701 */ roboRIO #%4i|§1.2& A Control the ROBOT with a roboRIO. ¥1%% A W@ 14 AT 4RFE NI
roboRIO & roboRIO 2.0 (P/N am3000 & am3000a, MFiRASTEAR F M58k R "roboRIO") FfT#:s
i, g (image)hiiAs Ay 2024 _v2.1 5 5 & AR o

B AT SE 25 11 A F b 3 2% (co—processors), Fif#d 2 A ThR T 3 & 1
FHFIZE F Ay & #B 75K B T roboRIO. XALHE S MiEHES] CAN 2R B 145 i

no

Ao
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R702 *{¥Fi+5 % i radio F1H1.23 A iE . Communicate with the ROBOT with the specified radio. 14
OpenMesh 45 (P/N: OM5P-AN & OM5P-AC) , EfEEKELIEH IR NS AL E T35 4 50
S, RIEN 5L N TEE R ME— RS

R703 *Jy roboRIO {# Ff8E K LAAXM O Use specific Ethernet port for roboRIO. roboRIO L) B i [1 0645
HHERbRA "18-24 vPOE "W oL irun 1 (P B4 de. id WA sZ i liE+E. il RPM 4z
it CATS DIURM R E#) -

R fE radio FIHLES A Z IR B I 3¢ 1] RE S Wifs i th 6 B e 283 L HEHETLES A
L RE 1o AE O HERR TAERI—ER 5, W RES BoR S FEP\ H % 4% radio
1 roboRIO,

R704 *FIH1.38 A\ & WA 48 & 3% O #0178 95 Only use allowed ports and bandwidth to communicate with the
ROBOT. #l#8 A\ 51 & i 2 18] {5 3 A 581 4 Mbits/#), HAXFR T3 Table 8-5 13 Hi i) [ 4%

lﬂﬁ o
Table 8-5 Open FMS ports J7i FMS 3 [
e | Fi& B ?
UDP/TCP 1180- | i@t USB ¥:35{% 3L %425 roboRIO Bf, M roboRIO y
es

1190 i) Dashboard ¥ & % 5545 L5 ¥
TCP 1735 SmartDashboard %44 H Yes
UDP 1130 Dashboard 215 A #4545 4 Yes
UDP 1140 HL2E A\ #| Dashboard [ &SR Yes
HTTP 80 AR A KA AL g Sk Yes
HTTP 443 BRI PN RE IR =2 S Yes
UDP/TCP 554 | AT h.264 &ML Y L B Yes
UDP/TCP 1250 @ CTRE Wik % Yes
UDP/TCP

YNTNED:E] Yes
5800-5810
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MR s, SR AT AT s 1 (0, AR SFEP A USB 48k, I fif
Al TCP 1180 YEHLEE A A Driver Station {2 ) sk [l £ 365048 )

HHER, LM & HAT 4 Mbit 77 55 fR .
FMS B 45, W FMS Whitepaper 4 5 4 < Funful k2 F0 404k 5 58 1 B 4
B

BAR FIRST 2 R—UIB WL IS, RFSTEMER 4 Mbits/ Fhiidiife
g (Hdh2) 100 Kbit fIFHLE Nl RRES) | BYEsLsededih, B4st
A RETC I R X — 2K
R705 *# ¥ &N E/RIKIFAS Configure devices for your team number. 454 (FIRST M35 A\ ZEEH &
GECHE) HUERIRRT . BLE roboRIO. Driver Station B FFITZ MM, LIXBLIEM AT S, K
FIRST Robotics Competition Control System documentation.

R706 *AEZ:d %1% Don’t bypass the ARENA network. FiA {5540k A #BVEL R, HaBit 3 IR
I PR 2 A% S BTN o

R707 *# - HAhE2Ei@ i No other wireless allowed. [ R702, R706 B3R () o2k 18 15 DL J Se FHR LA A T

PLERM RGN, (BB TLEBE AR T 5P A2 b Plds AR sl N 5502
IETJE,J:L_{FI

KPR IEE S s CNRAEYL) AR N5 S B ARG DL s (nbLas
N BRI TR IR "R b W 5 R s AME AR ) AR TRl 5%
Fr . PIAHUNANE A -

R708 *JC4% W#FAZ0 A] I, Wireless bridge must be visible. Jo2&M# i e7ENLEE A, DIEILS TAEA
B LB EZWT .

G2 FE WG TR T 2 A B P A M i 2 (e L. PCM/PH F11
VRM/RPM) HH877 .

R709 *PL2: \ 441 %23(5 547 ROBOTS must have a signal light. H158 A% F 2 /0 1 MEREE 2 42
WAL A {5247 (RSL) (P/N 855PB-B12ME522 #il/5, am-3583) .

EA7 RSL #RapZ:

A REEHENLEE A L, IR LA AR —M %> 3 LR (£ 100 JEk) JmitH Ty ek 5 2,
B. ##:% roboRIO Ly "RSL"fitism T, DL
C. &Iy OUSL AT AR, MIHZ IR Figure 8-15 YEXTHY "La" il "Lb" s 7 [l B — Bk -

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

R710 *H aiFnrishl 2405 B8 €& Only specified modifications to control system devices
permitted. %} Driver Station #{4:. roboRIO. PDP/PDH. PCM/PH. VRM/RPM. RSL. 120A W%

wr PRSI TEHEShd (RYE R713-C) ) MXP . gkrgeiide (R4 R504-B) . Jo4k

L7

PDH/PDP Witk esFIGRER 22 LUK FLt A DUERT 7 A7 S0 i (SUsasmshisl. v

L HUNT. EHAAL. PRE. BEERSE) . HEUNEIERSN

oo w »

OpUvozIrAE-ToOmMmMm

iR, Driver Station /& —A~ i3z F Dashboard f) R FFEF. B
Driver Station i, {HZ2EF\ A &l H Dashboard 4 FIHS

AP E E X roboRIO Hr ity a] gt A .

PRI T #4874 RO P M w8 8 B A T A v

RUBS A &R S B Ll o b, I i A N ik L

WAk EERE R, iR v H Brakdidd (Bridge Relay) LAIfRE: 227 F 14 VB3A-20A
W it 2 AR

HZR. FATRIE SR il 5 RIR BbrbR g e A T i

AR EE (EIERAERD) B E R R s les A b, S0k g8 E B3 b
PO AR AT TR S

PRAR] TR A i et DhReMERESE

NN 587 S5 AL N VA R

A )\ Jaguar HEMLEs g PR N RO ORBRER, FH il A BR AV 56 FEL B ARk

AP ) 3 T AR A [ B A A

Rl #s Bk S T LIBT . SR AN/ i .

R JF A WIPERE R A S 4EE R s A, AT AR A i T 4E 18

AL Talon SRX 4 11 BN 351

AT FETC LR WA A BB B AR L RE Tt H, TR

LI PDP S N 735 (AN ATRSCFL 22 HAb TR A PDP i 735) o
RoboRIO 2.0 SD -] DL ¥ AR 28 &1 SD .
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R. 7E PDH/PDP Wi &5 I Wres AR Sk _LasmA4a bkl .
S. JHTIRE R MRS TR I R LIRS 1 (U RSL LIRSS -
HIER, BRAFLES . HIZEHSEMHERR BT 2N A TR

P, FE AR E G R IB SR Beie# . 1R, IZWrM4Es vl e e s
I

BXRBEH O MHELZER, 25 this OM5P-AC Radio Modification article.

R711  *Eail% A8 E % roboRIO Don’t connect motor outputs to roboRIO. &+ 5 12VDC #j A\ 4h,
12VDC MLl 4k bl ol i L il g i H ¥ A5 #2434 2 roboRIO,

R712 *JA roboRIO #Z#i] PWM #5428 Control PWM controllers from the roboRIO. 444k B 28 H (R1E
R504-B) . fiiREALEEHIZFN PWM B HI#F %EH: E roboRIO AAH R I (4K B #8242 4k
LA L, AR AL R 2R PWM 2% iEH: 2 PWM i) ol B ald WCP Spartan %
RS, Ul AR MXP %8 (14 R713) . B Nidec Dynamo Hik#sifil#sh, B H2ZIE
T HABE SRR ], bl st L% E roboRIO #-74i N /4 ti#21 (Digital 1/0).

R713 *HAVA i MXP 44 885 9E 5158 Only approved MXP devices can control actuators. {1518 it
MXP 6l AL, HIhAR P T %8 B0 DU —Fh 7y i

A. BEEGEEIEM PWM 5],

B. i Ty E PWM 5| LIRSk (PASSIVE CONDUCTOR) M4, =,
C. @i 1 A~ewr A ESF(ACTIVE DEVICE):

a. Kauai Labs navX MXP

b. Kauai Labs navX2 MXP

c. RCAL MXP Daughterboard

d. REV Robotics RIOduino

e. REV Robotics Digit Board

f. West Coast Products Spartan Sensor Board
g. Huskie Robotics HUSKIE 2.0 Board

Te U5 SRR E D REAN R T % S / sl 258 T A m T HC LAY R R AR e A i F
B (NS Bk, B EVRIZEIREE) o

A VAR /A DR B R H AT RE NS i A1 R R sl s A/ sl e e PR R DR ) %
o
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TR SR 4 A3 T 1) B AL fA AR B LA ) PWM 51, X EBRE, K%
G EA PR ERED] A MXP 5, AR HAL MXP 51 IR LT LE
AT B .

R714 *J\ roboRIO %4 CAN HEH1Z#2% Control CAN motor controllers from the roboRIO. 4/~ CAN H#1
PEHI A AR R B roboRIO BIfE S Nt fT#sm], @i PWM (R4 R713 fiZk) B CAN HZ
(H#2e0EE 55— CAN RZik&aiest) (55 1%H, (HXPPME S AMEFER —3 & LRI 2.

HE CAN B A, REfERFR H roboRIO B0k, w#inl LA CAN
HLALPE 2 0 A A BRI TR . (duitdid, A roboRIO % AL E . g FAIHE
SEFTA CAN R il &5 P P R A i fiy & 404 & R701 I ZEK)
"HEEL" (Wired directly 5B (T — RATCIR TR (B Aip 6 T I 546
HRIE SR Lm I E) .
R715 *}\ roboRIO ## PCM/PH Control PCM/PH(S) from roboRIO. &/~ PCM/PH #.A5 H % B
roboRIO {554 N 451, Jfilid 5 roboRIO Py CAN i) CAN Bskits: (EiEH:suEN 5—4
CAN BB AR IHEERE) -
R716 *i%#: PDP/PDH %I roboRIO ff] CAN &£k Connect the PDP/PDH to the roboRIO CAN bus.
PDP/PDH CAN #1054 35425 roboRIO AN CAN B4k (BEiEREEEN 55— CAN BB &%
TEEEERE) o

AR CAN MLiEIBEL T HErCry, &2 How to Wire an FRC ROBOT.

R717 */REH ¥ CAN 4 Don’t alter the CAN bus. R i FEAT T4 BAS s FHIT roboRIO 5 54k i)
PDP/PDH. PCM/PH #1/a% CAN HLHLE i 252 A5 I 35 o

A~ Weidmuller CAN #2850 1 E BTN —HR 54, A% CAN BZZEH#m
BAHE, 25 How to Wire an FRC ROBOT.

R718 *f¥F#FH USB % CAN [##:8¢ USB to CAN adapter permitted. {#i ffj CTR Electronics
CANivoreTM (P/N 21-678682) USB-CAN & fras/#:4%, 0] A roboRIO #&i4M CAN M 2kiE

¥,

PARFP T AL BiSh CAN BZ&#aF & R714 BUZER (BIAT LUKl Ll o
ERBIZHINELL) o
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7.8 Pneumatic System Sz & %

R TR A, AT RN E B T ARSI R BT A I ], TS UAURALES ATESEY kAT LR I K

R801 *{X i FH BA A4 AT S 3% 14 Only use explicitly permitted pneumatic parts. i 2 5&4. —8k.
R AR BRI A RN 2 IR, BRAT BB RIS, ALEs N A HAR <3

R802 *EKEHSZEE, FE&BIEE B E{E No custom pneumatics and meet minimum pressure ratings.
iSRS LAUE COTS [ Bhiksr, JF B Ll M E—4 4

A. IS RSEE 2R/ 125psi (£ 862 kPa(TIHir ), 8.6 Bar) 5
B. 3 AELMER TR (W R809) M T, BiEE 12/ 70psi (~483 kPa, 4.8 Bar) .

RSN, W "TAEEN" "B EN" "RKEN "E, B TR AR
T ERJ R
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 *F YA zh%E Don’t modify pneumatics. FF AL BERSE . REMBIHPIRAS T M. §
AMEBLIN T

A FE T OIED

B ERRA T AT B, DUE S i R e,
fEBUAIREL. TS P K AR ANE R BTt
MWAENEL A T 23, (HABA S AsEh, Pk
MTrril e g . DRV bngs .

Fn, AEX BT R AT RS HUIN TR - XK T

moow

G A o
R804 *H gBfdi 4SS Zh%EE Only use specific pneumatic devices. ¥l#3 A\ _FME— i S R 500
LU IIE:

A St EREIER), HIhRES KOP 424 3hilk FE e 2 A R
T ) 144 Parker PV609-2 5 MV709-2.
B. litIk [R5 KOP $ kA itk i 2 s I

W7 B 1462 4% Norgren 16-004-011. 16-004-003 5 McMaster-Carr
48435K714.
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B DA TS B T Y 2 125 psi (~862 kPA, 8.6 Bar), J:AERIHE/D 1 scfm

(~472 cm3/s), A REBHLATIRESE A -

MR, BRI AR % JF (AFRER 24 3%K) i NPT. BSPP i BSPT i1, mi4Mz
% BE) (ARERL 6 ZK) MERTEE R

D. BSMYSNEE. BRIMER % ) (FRFREAR. 416 ZK)

m

T r A ECT I om

FE AR TN U RN CREALE "EH") « BAPRERAIE (f145 COTS <3
U )

s PRI RSO L (B R813 R .

SRR AT T R ACEL A SO O BRI (b TR 3l am k)

FE I 1S5 A H T FE 8 28 53t 60 psi (~413 kPa, 4.1 Bar),

L AR FTRIE AT,

S (16 Clippard 440 P/N AVT-PP-41 R41)

1 &£ RBOB FsHi AL,

BOVSBER OK) LUEE. DURMA SRR OK) k. DK

COCEEE (G SCE BRI I Bl g, BT B A RN . AR T T EAE Y

AT, S B R A L2 A 32 R B BR D)

DI & ABE TRk s, ARG (HO 5556 B A ki) i) 2
R ¢

A FPEREHESHEE,

B. MI¥f COTS K3l (k) WiEss,

C. K (K3 #i., LIk

D. AMENSSNARGE—Ro i F a2 E (B A i A& mES

)

R805 *WIM(EFSZIIEE, FEXEEL If using pneumatics, these parts are required. {1 51 FH S 3hE6
-, LRI B 04 S 80 B —55 43, I H R BT I ER T . WL Figure 8-16.

A.

B.
C.

1 & FIRST Hl# AT F M S RSPl (FR4E R806)

M /w0 (R R804-B)  FHOUisHE (HR4E R81D

—A~Nason [E /1% (P/N SM-2B-115R/443) #i/8; REV Robotics #fl & JifL e (P/N
REV-11-1107) , #ZHR R812 #Ffrdfefinsk.,

D. =/ 1 AMEERENHER/ HAZE (R R81D)

/A DR TAEE IR (¥ R810) . BIK

FoVAERTER TS (W R808) .
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Figure 8-16 Pneumatic circuitry <58l #

!4— Pressure relief valve
HEE

TFESETRS

Working pressure

/ regulator

Air to working
components
{cylinders, etc.)

BSTF

Working pressure gauge

TIEENE

Pressure switch

3| Ehae

. e N
Ejjﬂ F]jﬁ% Pressure vent Stored pressure gauge ﬁ%fE\'Ej]%

plug

R806 *{YPRbLas N EZEHIIR AL 423K, Compressed air from ROBOT compressor only. 7E#/4 312
W, Pl AN B RG2S U L 1 SRS YR . AV AS FEAR T e ) T &R A S
12VDC F 11 SEFHER /4 (4 519 st K /F) BIFRfRiE .

PLES B EE4aLAT LA Bt R 4a U AR (B A — O BEA — N8 E I 4aL,
PLEs N LR R 2 Aok H— A E4a L

H:: Viair C R4 E4EHLEIH K TAEE 18 120 PSI, & HEE 1k T 125
PSI, AT A AL R ER o

R807 *{S /1 L Air storage pressure limit. L2 \_FHIFEAESEREART 120 psi (~827 kPa, 8.2
Bar). A& THLEE N5 SR BCE FEVLAE A b

R808 *T {EJE L[l Working air pressure limit. JL# A ER TAESE (HTFRSHIRGEHSE) AMEAT 60
psi (~413 kPa, 4.1 Bar), Jf HasZ5G@ it oA E s R E AT as et HA A& o (7 T84
F TR T

Al a7 1 I8 1445 Norgren i T5#s P/N RO7-100-RNEA F1 Monnier P/N 101-
3002-1.

R809 *&E S LK ¥R Limited devices at high pressure. 2 E4iL. LR E R EAHEK
E. ENER. REE. BHE. ERERER. S IEEs AERERLA T DAL T T s e & RS S
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BB T 8% b0 i TR A 30 81 % Hh i B A e AR A s AR IE =4k 115 psi (~793
kPa, 7.9 Bar).,

R810 *& Jj344i ] I, Pressure gauges must be visible. [ /7320070 2238 7E 18 E 28 IR UG4S B 2L
B, EREEENMTAERES . BIIRLALL psiv kPa 5 Bar AL R RE ST .

R811  *jiit [ [ 2k Relief valve requirements. it/ [R50 B4R B R 4ANL I, SO E) FEAEA LA H 101
FIA B (4. B R%E) &H.

SRR\ LIRS AN/ ST I, fHEAE 125 psi (~862 kPa, 7.9 Bar) I FREMZE S W 7ESRMLS
SN AT RECLZAHE , T BE AR HE

P8 E R BB BT 25 « S 3hF M Pneumatics Manual.

R812 *[k JjJF R Ek Pressure switch requirements. i JjFF S48 <03l a1 #  ves e (BP0 15 2%
ZHG) L DA ] A R

B
A. Nason P/N SM-2B-115R/443 (i b)) Fil/s,
JESFFRE 2 R SLR0 0 B B Bl il B4 A LR PCM/PH B IE S 1 80 N, an S48

roboRIO Fligkrgs i, MiZEHES] roboRIO. R #EH:E] roboRIO, NLAZX} roboRIO #1574
2, DUBRSNH RS IR N IEZE VLI 4 s g A . B 1k REE 1 & o

B. REV Robotics P/N: REV-11-1107 (i Efrik$sk)

e R HOAREAE i H 0 0 ELRGE RE B2 TR ALY PH (B RRRAS D9 22.0.2 BBEHT) AR A
0.

REV Robotics #iil [k /& e HEER T PH E4abLEEd], AEEA T PCM E45tL
kil o
R813 *H/ZEZk Vent plug requirements. {EAnf F JJHE ZERR LA

A. i;iﬂlﬁlﬂ%ﬁ% DMELEF SRR, RETEG BRI T Py i R SHES, DB A i T
B. WCETENLES A b, EHE WA, J7 A .
R814 */BEK B iR 5 th 3 27— Don’t connect solenoid outputs together. £ B R % HH 2SR
HEIF.
B AR IR E A G AR, RV T RE i BN R — 2
AT SAHI o
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7.9 OPERATOR CONSOLE #{E%& %

R901

*{i 5 =2 Y] Driver Station %4} Use the specified Driver Station Software. National Instruments
PEALE) Driver SH (2B R ZEIR AR E]) JEMfE— Foidrds @ JF bl s N 2 ks i (B A shb B/
FE B M TRAs B3/ My 2. Driver Station B4 0h755i e 24.0 8 5 #ARAS o

RS ENIES INCEER B QBT R (BieA K. AR H K
&) J3:4 Driver Station %4,

R902 *#/E& Ui WA T MEB 75 The OPERATOR CONSOLE must have a visible display. #:1F % bim—

B MEBAEFR/ SAFDE T LS RIS AR E ., e E—AER R, AT
7 Driver Station #AFHIIZWIfE R . % BRBRLALZREAERAEL IR, DUEENUS A IR o] LA
B 5RRE R

R903 *¥ FMS DA KM B &S T H/E4L N Connect FMS Ethernet directly to the OPERATOR CONSOLE.

% Driver Station # |- #i5 # H Rl #RVE G SR AR LURRI M ZE 5 FMS @82 (N, A 2t
L) o SIRNAT I LK RAT a8l i 1 LUK #Heds (@i, USB DK H #4feds
Thunderbolt DI D638 4%) o #RIEL b L i) DK i U THes idk o

S PN S RN T #E FMS B LR W AR R ET o XM RRAT AT s D st A
Ui TR AR, I 24 14 B T R R 1 4 52 A MR

R904 *#{EZ 5 BiE >k OPERATOR CONSOLE physical requirements. #:1F %5 N8

A KT 5 R (4152 JiK) ,

B. MBI 1R 2 3 (4 35 EDK)  (AEIE LSRRI EF R SRR T )
C. Bl 6 JR 6 ) (£ 198 JHK) |, =

D. KKt E|7H . (5 5.6.2 TR RIIAEAT RS, W 5.6.2 #1T0k).

IS AR — 4k 4 TR 6 Bt (29137 JEK) © 55 2 B Gk
() HREREEAE CTRE) . TR A b I 5.6.2 BRME
IRA T LIS

TR, BRI R, AERET 30 B (413 T3 WEELHS
ZEBIMIRE . BN RIS R R 24 B HL

RO05 *{Lfii 37 LLiE (5 FIELD wireless only. Briz it REesh, 3 LM HAE AN LB S

BAF AP TIE M . AR A RATIEE . AR BRI 2 0 A B
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B L T T4 RS LA E R BR T HOE TR W R RIE F Be 72 FIRST Hlas A

TR, RN N B (R Kinect) AR TRLBE G R4, Al
Ao

R906 *ZEF A 24 H#/E4 % No unsafe OPERATOR CONSOLES. #:4E i EHUAEE ARG AR HlE, A
BAZERE, MEERARERN, AT E MR H S g ARETT.

<
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8 Inspection & Eligibility Hl2% AR 2138 i %4

AT BA RS MELTERIHIN . FELLITTIRIT, TTIeHLE NIEARTE M b, REAAEAT— 2 B\ 53 H BRI 45
. ZBAS I T L3R

TERFRELTES, EIALES AR A 53 (LRI SHMERTERfE AU B L AN S A B DE R K2 53 T I
WEHR AN A DUBOR EAF S AU SRS TEBA LS A B & A san i (AL N & L BT SER . 15
kA Rk LRI

WA R AT LLor BT, BT RES BOABMERIZRI TR 255037 LSy ZPORIT RSG5, fEse i i, T
BE SR 25 DRSS TS FH AN ] B AR 2 53 o 2R BATT 1 A7 DR S BR[OS 25 67 gk i B R AL A ;R 22 15 HALA
PNL va<R

BARERIRIER B N S PN E R BAMER P, HEFHLT. RERSFIN LRER A h#Em, 1
FARFE R S R BRI SE LR T ST . W A HLas NBET A BRIV, AR B BMKYE 1104 7 BT E A it

T

TEEA A2, RIS ASMBUEMZE €. (B2, FTA LRI BCESFIAT R A ENLE A% 4, JF48IE
HAKLE2INZ 198, HEME BB 2 1ER/ SALE B A, 12 R2mLE AR A DR IRISAT, DREAT i

#aulE (R401)  mBE (R402) Fif#im (R408) REFFEER.

TERLFETFUETG . AEMT i FTA. LRI 83RO E o R A & S IR AR BN LS J K B EA 4" " (BYPASSED)
IREIFEHL AR 1102, , LA B IEHUR A 20 i BT A o MR AT AR SRR 4 73 SR IR BR 15 0

B 7 Inspection Checklist  (FHiZEHIRHE ARG 2024 FEHRER) ATHBIS
FEONFETE X AR AN EAT H R . SREVE IS FR\FESE R 1T 2 R .

8.1 Rules #lz3 AEZEHN

o1 *XEARE CIMERHLE A It's your team’s ROBOT. HlLg% A K H 3 EA U &/ F ZH I (MAJOR
MECHANISM).2 45 By FIRST #1538 A 35 22 BT 385

FEYUCRE B —H R/ AU B AR, ATk YLss Afeah. SR
Y B tERE, sFERA HA LR A th B TS 0L T $AT — 00 n] 58 BT S5 -

ASHIIER AL A P H A U B H MBI, (I A2E 1 s SR HAth BT

PRAELEREY (i, dIdEToiE. WICHE. wEHR. HE L IEsKEng. AR/

MU ES)

FEEYURE: B A5 45 E AR T LT f &

A, BREETT,

B. #f/EmMicE, DKk

C. TEHNBIHLEA .
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AR B LR, TR R ABUNZ A B (ERIRT) L)
T
A BEEATALLY,

B. JET EENUA— o KIS, Bk
C. COTS #pfho

T RAHIN R R EAE P I ST, #BAAE B E s, MBI EES
DRSNS TR . AR R ZOR S IR NN SE P A TR i T
Bl A A EZA U

A P RN U B SO RTS8l X — 20K, BEARFE AU RS B, A
Fi& FIRST Hlas ATEFRMIR . B 2571 )4

A REHABMEAR BL T ZH U E . COTS BFERSP, M

B. MHABBMIR AR A BRI N, H SR BE— NSy

M02 *FESINBEHE/ AN EZ AT EITHIK Get inspected before playing a Qualification/Playoff MATCH.
G U S LML N BN TR SR EG, A RTFSINEARTEsRIKEE, HREHES 7 s LTS

T

AT MRERFIFEIIRI, ZABBUHRS, BERKRSNZgHE. WRERFETEE RN, ¥
ANBRERAE %3 LB P A A

THTERILALE . FIRST HLas A S8 MELL BT (R K B Ak B i A . 4R A ifF
R ER IS TE, WECELA AT RERALME T o S PEBAR R e A R K
. FFELLSE AT B AT B A A

M03  *EFTA R #H 244 Bring it all to inspection. YER AR, BAFLImALE NLBE EHLH NHLELL
FEP AR AEYGEE (GRS MR BN AT « RCERE, MAFENE (R
1104) , HEBRAEET 150 B (4 68 FT75) » (EE. BAREZFEKKAE 150 # (4 68 T11)
PRI AP &, (AAELL SRl F L8 N BCE AR e R103) o #AFZ AN R103 #4514
OACFETELE RN .

o4  *BxIERVATFEIFIMER, FUIHLEN LM E AR ERH#HZHRE Unless the change is listed

below, any change to a ROBOT must get re—inspected. {15 & #H AL BRIV NIRRT AT B VLA
SEARIN, TIALES AT DL R A i 2 B MU B PSR T LR AR . U R A I A FE B AT U e 3 7T LA
TEPIRMCBEZ MR AN . BEBRECERTC S, MATFRIEAMNER A . RIS ANTERGE — UGl A
JE AT TSR, WA E R 2R S A A S TR

FIAMER ST A E F #5 (BRIES BRI AR ER. SR ETEREL) .

A SN BOFTEALEAIRERR B AR L B REET)
B. WRZEAriCHIm. sk,
C. BT ARES,
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D. HIAH[E#) COTS #iff:-E:# COTS FhfF:-

E. HMHFEMPIEE OR5F BHE. M) B E, Dk

F. H9hn. PRERsCERTECE T 103 Klhid U BT ErpLEs A .

N05  *REELEHINEHZ T Don’t exploit re-inspection. ZEP\AEHFI A 1104 iy 5 6 /7 K WLk 1103 s
FA) R o

I R TG R RELIE S R PR IR DLRT A B (140, B T AR s sl ) o
W RHE LS FENER TX N, LRI 5Z BTSN, DL T fRHAE
b, FEELPHEL T, LRSS Nk —F—iE, %S
S E) 1 FH A C B S 98
Fl1: —EPEANEE TR E (BETBEEEA) « K5, BRI ERSH
KAV E B Hlas A AFIBEE/NT 103 fERR G, (HKT
R103 My ERR . MR 1104 BREHMANLSN, M AFXIHLEN. A FB
BATEAR A WREE, YIS ATTE A B B —&SmEEE 3,

fl2: —EPlE NEL THISRE (EFETEE A)  RE, HARREMRAR
Zrm PP E B Plas A A F1 B RYE R 1 1103 iy BB RH . X
THZIR 104 BTk A, I A HERRTESN, DI N0S Bk, B IR T, #BA
PEHE Ao HLEE N b2 R 104 BTk A, 1A ICA 3 S AR o

7] 3: HESIFEAEHLET N VISR A FIPIBEEE B 2ntL3E, EfIREEER
M5 8 (79 T3i) o Hlas Nl T A BIHI R AR T 7 e, PATis )
B, HEHiEZA, JEHRETIE. R A, SEHEZaE, JFHREETIH
o PMLHLE B, ZOREFHEE. M, LRI MREEZAATREER X —H, F5
AT TidiE . DL T ARIEAEMOE S . PORINGE R T XM, LRI &5k
fil—ReisE A B B, DIEAERIRATELIE 6] o

M06  *HLAE A LFXHIEETRE (KEB4HEN) ROBOTS are off for inspection (mostly). % TErEH XA

R4, MUES NLZRTEWT R S BRI e P el Al R B AL T AR RERZS (B
) MO TR

HATELR G R R L R G NRERE B SR E A (B ASE) kg R, A5 LA
AR U A2RAF& LUT PIANPRAE, A s 2aT e vrplas AR 0 AUl ik S AR

A Hlgs Nt fe B IR B T AR AR B DLBIANLE AT S AR ER, LR
B. NS T Z2BEEE, LI BN BOX P A RE &L

FER AR, A RE S BORA A A R X R B it o
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no7  *HlE A E LA £S5 No STUDENT, no inspection. fEfii & TAFRRLLAIZE /A — 4425 42 ME Y
RFFFEPLE NPT
WAERMHRE, WFEHTH BERER @ mESE, Wi

<

Section 14 Glossary Vo 121 of 306



o FIRST® IN SHOWSM
M s’ORBngICS cREscEN Do presented by Qualcomm

COMPETITION | — e firstinspires.org/robotics/frc

9 Tournaments & Fr E£4|

2024 4F FIRST Hlgs NEFem G mige F A L b e it 7. BiLIeaHE 3 PRI LEE: 4558
(Practice MATCHES, A—EfEfif H 7 2 (District) = p3E4T) « @ H#%2E(Qualification MATCHES)Fv ik

% (Playoff MATCHES) .

TERMEFEFFIRZ AT, G ISR TN SN E B EVLIER NP

PHEFR AP IR HEA 20 (Ranking Points), HE4 43K g g i1 1-BA (seeding position) i & , I 1] A fdi

RS2 IV IR ZE A A%

IR R T %

9.1 MATCH Schedules Lt/ |E 3

LRI [ 2 F T i i 28 b g EE 38 . B Figure 10-1 /048 1IN [) 3 BRI {5 8. Section 10.5.2 LEFE A
T 4210 38(SURROGATE MATCHES).

Figure 10-1 Sample MATCH schedule tt.3EI 7] 2545

BAEFR/B4IES 75 ALLIANCE BARRR B EiL
Red or Blue DRIVER STATION number
Qualification Match Schedule 1,2,0r3
BARESEL RS E Event Name \ I
Matches Per Team 10 ¥ v
Time Description Match Blue 1 Blue 2 Blue 3 Red 1 Red 2 Red 3
Thu 2:30 Qualification 1 1 1 2 3 4 5 6
Thu 2:37 Qualification 2 2 7 8 9 10 11* 12
Thu 2:44 Qualification 3 3 13 14 15'R 16 j:’ 18
MATCH Start Time  \ATCH Type HEIARIRS Asterisk (*) indicates * S{tFEIZAMA
PEEEFIRETIE] pamssmimiR MATCH Number SURROGATE MATCH  $TAUE (IR

9.2 MATCH Replays Lt ZFEEFHEYLH
FERLSES R, T RERE 2R LR EAT AR EEFR G A I R TR IR ) P R U E B RS S S P
Yt RSN B U M AL AT ELFE . B BABE R . EHUR(ARENA FAULT) B4R F-:E1T H AR . (45
HARFRT

A BTUTRE, B lmdn

a. IEWH. BB EIRIAE,
b. AL AW B, SZm T LR g R

PRI Lt A TP 7 e 80t T 3 PSR RS, 2 M ) S SR i Lt A PR R B L 38 45
R, AR TR,
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FRAT S T EL (R 0 T B 5 G P S A A T L)
FMS JilA,
Wi EREE W (6.8 th)s i A RSN , B
E. Plas ANHI radio BT, smilzi HAlbLas Nig1EEE 8 Fhih.
TRARYE ERCH AN, KA T ML IRE R BRI MR, H A2 Bk BT DR A BB, ISRk EE 3R
FIRST SR BTES ERHF FTA VARG . X E ML IES R S8 R i LU SR A T B SRR o

O 0w

AR BRI, AT, KA T AN IR B A 7 A LR 4 4 B 4
e, DULEFESE R 2 2 o

R B FIRST B AN A 2B HE4 7343 BB T HEZ AR eI 15 23 7 AR R
MAREER , ) LRSS SR 32 2 o

THIER, AR BRI, A IR RS M A 2 SR BEE k. il

AFEHAR T

A —BGIEEHE Nt SR ARG NS, EASNILLIREE R,
B. &7 & MR IR AL

C. WLAKBEHRE LRI &35 287 1IN 83 ASDLC

- PR AR R E IR (RAETELL IR Z R ) . DL
- (EFFERE 20 P2 RfHBL G 1 5o

m O

T201 *EFZEFHIEFEILR)E Replays will be the same. 76 58 [F 287 S 5k 37 M BR300 L2y, R R —

DIE BSOS R B AAE . 280Dk YE, X REIRE TET TEITUAHTHLAs A\ 2 et piy A e 28 o o 22
figt o ANIIAL &S NFIERSE A 0T AR 7 B T T EL BRI TR R o

K. EBENESRYEZR, HERSTH
9.3 Measurement 170 E

TER A8 S, UK TEVAR SEIT 4R 2 /DI 30 b, TEULHIR, SFRENAT LLEYZER/ sl B, FRRAL
we N NI T A5 TR AC . BRI AR RDRE AE LU BRI i@ 2 80N . S FEBATT 1) FTA $ H A4 i g
%t:JI_ILJO

T301 *Hlas AN A AR A2 Freeze, ROBOT. YEl7 T e BHIE . Hles AFTLUS 3D, [HEERRERZ), AaEfH

JEBIHAMEHES, AR S ERF . MA . B MRS A M Bt R A R (fldn: ZiR
o HEEh ) .

A OkEE, WREREHENEMREREARETES, AHES.
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9.4 Practice MATCHES % 3%

GOIPAEEMEIRZ AT G FEFREFRM RPN, BT IS 0aRT. X T IXi3€(Regional), B4
BRIEEULAL, BB ERELE FIRST Robotics Competition Event Results site /AN FITES AL, %55 FE 1206
ML), SFAAF R CZHN S I 5. BRIESTREE R LI S SR Rk 6 BBk, BNEZS TR0
AW BEBIAR RSB ST 38 FEXPMEIL T, FMS SEEHLER— L B3PI THIMAI 2 > 38

T3S H R HER IR, A ORIEFEH T SR8 F 745 3] 38

9.4.1 Filler Line % J&4MuL:
AMV R T AN ZHER 2R 2 SR a3 r, BIEAN O HESR I R E T A 2500 AMI LR _E RS TR\ IR G2 5
FHEEN , SEAN AR R B BAS B S FENTE LR ) Fe i B FIIZS 0. AMY 2 TSR B T I E B 25 1] o
SUG T LT BT &4 5 A A A5 e 3t AT 25
A, AMILNRIPLES N AUE A O IR 25 S e R R S 2, T BRItk k)
PRy H S H LR AN — I N M 26 5 i,
TEAMIZEN, SRR E g N FEfFEL,
ZBNTEAMILT GO B ABREE 14, UK
MRS LN ELEHEN 2N I 38, M ASE R I A AMZ 2R

moow

9.5 Qualification MATCHES %% 3

9.5.1 Schedule %%} H1%

FARFEIS [0/ SRR MR , B T HARITF AT 30 r8he BREFFRIFLIN, SIEBANSUCE] — 3405
B4, #A[7E FIRST Robotics Competition Event Results site 255, 44N 2FEH— &5 BA 4L
BN I S AT — I LA

9.5.2 MATCH Assignment th3E22HE

FMS fifi FITiE L H- A SN A S BT 2 NIRBUKRE . SZEA R SE 0 L. SRR
DU HAR S MR HES H b

BAATL T 17 LU < TR ] B K1 R A S5 A L S TR g 1) (PR S A )

WA L5574 ) BAAHL2EL AR B P R e /b

AL DAH I %of T TR 2 /M

PMIBEFRIRZ ARS8 (SURROGATE MATCH) k% /IME (1 FMS BEHLIE H 37— 35851 A1 il B2 4%
7€)

5. BT 4 B 15 oIk B R 20 € 10 B i e 5 24 55

pwp S

Section 14 Glossary Vo 124 of 306


https://frc-events.firstinspires.org/
https://frc-events.firstinspires.org/

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

COMPETITION | — s firstinspires.org/robotics/frc

6. BMIHE S BB IR B 55
HXRURBEEREENFELER, 5 HME Idle Loop software’s website.

TESTENADT 24 Zgedih, PRl (HARME S APk, LUREIE/ S FENTER R ZL G 2 a1 3s 4 i)
UHL, AR P73 P

Jir A MBI SR SRAE SR EOM TR . BRIEMBOR DULL BB RERE 6 BBk, TEXFMENLT . FMS SBfbLL

— BRI THAOMAILLTE . A T AR PR, X LEBMEPE E AL SRS . A RIERNE A AT S
B, MSTESERR LHEW], S HRIGLORMA I B =738, LUBRS R ZAHER BEA . Al fE
LB v B Y B RRURZL R IC N B S 7R LU T

9.5.3 Qualification Ranking % #% 32 HEAL

HEA S RARIE S TR\ P s I BAAE AR TRt BRI NS TEBA Y BN . BRI AR TESE U . M 170 ST 5 BEAS AT BA
¥ THE4 5y, W3 Table 6-2.

He44 735 BLE B AME DL AN T

A. PMEIIREESRS O HER

B. Bl U S I3RS O HE4 4o

C. B (no—show) i MK BN %37 EL BRI ST BT 200 (G208) o MRELFEFLANT, WA TR

PEALRE A BUAE I B X, BN B AT Sk s AL

— S MOTE GG SRR I HER 2 B BR DB 1T S 385K OB EAEMACEESE) | REEMBINIUS S H
B, A HES 4 (RS, Ranking Score)
Fi S INAs SR DAL HEA AL 43 AT HE A o AR B FEMEEE N "n", W E 0 "HE4, "1 L i
A, "n" S HERL 5 B AR BA o

il 2 101w I HERP A e, W 2 FEBABEFTHE, L Table 10-1.

Table 10-1 Qualification MATCH ranking criteria % A& 3 HE 4 brif

JB Pt

1 HEfi 4> (Ranking Score)

2" FEEETE S I

3" RS54 . DAL AL

4" ISR B EE A o3 Ik B BB B R AR 20 R4 4

5" ERERIS B 4, B & o MIBE B X & 7745 3 (P35 55
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6" FMS HIBEHLHET

9.6 Playoff MATCHES ¥k %%

TIRSRAEFAR IR G AT o FEVRIRZE T, S FRIATEIR B 1356 10 IR 3o A AT 4L [0 g Bk L e R4 7 L8, @ 3 XU
WIRTEE S ZIARGHEA S MAVRIELLIERIRE . SECF RES R E

P 25 3 0] 8 HUH B2 (1) DAL S8 B B eV IR 38 LU 3R A5 O 45
9.6.1 ALLIANCE Selection Process Et ik #FiE

WISEEAE IS, HEART 8 ALK e 4T P (Lead) . HEA SERTIIE DR A BEE 1. BEIE 2 4 H BB
8. ML ASTIFTIR I R PE FE . BN BRI R 5 4 2 BB I AN A A TR B A
T601 *LZIR 14 %4 B4 MR H EBEBHi% % Send a STUDENT representative. 45 37 5 2B\ A SITEFS
SE R BRI 1A) GEH LSRRG — R R Z /) IR — & 22 E S MR E R E 5. &
BRI FS B2 FEFR R BEBIBA K (ALLIANCE CAPTAIN), fEBBLEEFEINEZ 1], ZAETEES
KA
A TAHFERBMIBA BRS IMERRE
SR ERRE A A AS SRR BASTBN W B A HE 42 BAR IR B AR & S —12. HEA IR
15 FR AT T A B B 8 43 A
BB PR AR RIS, FEXFR T, FAREN KIS BTG — ZHEA KT A SN A & BB .
FE: R (B BB 8) |, AP KEIE —SCEMIM MDA T . 2@ AR AL B 252
IR
IR AL Z B, W IZE BRI R R . a0 SRE%2 7 a \ BB ) 5 — AR B SRA & HE g, A HE A A
IR B AT AR S T 1 070 HEAS B iy HL AR B0 R A LR M 56 8 B B AP
2% RN TENPEKAE %P, HEBFmie, B8 ik, B &k, X—idRn
GEIRIE ) \ANERBIHR 3 ST,
T602 *fE45i#iE 23 R PO IE B #% Declining teams can’t be picked. B8 FAK A8 B 45 40 H A I B 38 37
FIAMEL S IETR B« FE L3835 A DAL A A% Bk B 4 A (BACKUP TEAM),
HITT: PR BAK DA ZIE H A B B
5 240 At B B 3 i A B B AT EA W] DL i BMTUINON H CORYIE B, (HRRERE 38 I N HLAth BB A
TERR R FREE RS, HEA B i@ R N 2B MTA 9948 i ok B #hBA, - L Section 10.6.3 # £1PA .
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9.6.2 Playoff MATCH Bracket ¥k 2 xR &

WK Figure 10-2 firzr, BUME IR TG LR T X . SAKE—IFHEA —A LR A5 R —/ B
PE XA — e, s BAE DX o WRBBAE X s —3g L gE, N T EX (OURR
WEEHD o FRXIRELTR AR ERILLEE (RIERRIN) ARk mibde, ttRul, —BAE T EX Lk
&, MATRSBIEIKH S
SRR, HEAR R LR A . 7ERES M ELSE s, TEIRHk B TR IR STt i M HE A ey, B B
a4y Bl an & Figure 10-2 fow.

Figure 10-2 Playoff MATCH bracket (4T3 7E A Fe X kB T7)

ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 FINALS

Match 2 (M2)

UPPER BRACKET

Match 13 (M13)

Match 5 (M5)

LOWER BRACKET

Match6 (M6)

&l Figure 10-2 155 Table 10-2 fiios, IKSEH 6 #eLb ARk, Jo T LS LLFERI DL Fe 2 1) 4 TR BR. PR A ] AL
G HE S R TG . G FNZL R) B A R R AR R B LU PR 2 1R B R BRI BRI TR . U L SR BT T A i
i) 2 LR IS 1) 3 _EA B ) ) R BT — 3 LU FR 45 WS 15 404, DU & Ay

U R IR S LR BAZ IR 10.2 LSRG SR LA A RUEHEFTEFE, B & AT FRAINS 18] EFEFEZ AT, BRIEFT

AR AT R . A 2D ZIEIR 10 Pk SR EFB BN N 2R LLIELATE T — 3 ELIETT
YRR SR
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X

AR

(735#)

T
(be3Esmx (BREEE))

Winner

M E¥X | w8 | W7

0:27

0:36

M14 (41)

1 | k¥X | 8 1 M7 (41) M5 (41)
2 | F¥X | 5 4 M7 (i) M5 (i)

1 3 | k¥X | 7 2 M8 (41) M6 (41)
4 | KX | 6 3 M8 (i) M6 (i)
5 | F¥KX | L2 | L1 | 0:24 | 0:33 M10 (%)
6  TF¥X L4 | L3 | 015  0:24 M9 (i)

2 7 | EFEX | w2 | W1 | 0:42 | 0:51 M11 (1) M9 (41)
8 | F*¥X | W4 W3 | 0:33] 0:42 M11 (i) M10 (£1)
9 | FEKX | W6 | L7 024 | 0:15 M12 (%)

° 10 | FHX | W5 | L8 | 0:42 | 0:15 M12 (1)

M13 (41)

12 | FHX | W9 | W10

W12 | LN

W13 | W1

W13 | W1

g | 16%

ALIFAR -

W13 | WM

0:27

0:18

EEIE VN ==

0:18

0:18

0:18

FIARBT. W, &M FIRST i

0:18

0:27

0:48

0:18

0:18

HEy

N

M13 (%)

BERN R BAERGE . BIBE MR 755 K

M14 (%)

AE R Tk

M15

EHIGIH TR PBIBN AT RRER RAEZ

M16*

LIPAE 2

M15

M16*

* fy) e
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o+ PDP T P A LT B 5T L IR S22 SR T <

9.6.2.1 Playoff MATCH ties Y3k 2T /5 (Rt b

AR R AIR L AR e & ELARAT 0 AR ) . AR 2 10-3 B bt K BERIAIZE 1 S AR HERYEREEL, UL Table 10-3.

Table 10-3 Playoff MATCH Tiebreaker Criteria Yt Jl:r5i

JBFF  pniE

T X v R B AR 4y

2" | B E B BHS S

3° MRS, Ba SRR O E 5

4" | hEEHE

9.6.2.2Playoff Finals Sk BHIRE

— HAGA PR X R R — AR, X SRR B R N TR . FEURFE B 5 A5 1 1 LU (R IR e Ay A
KFEHN T E

WIR—F UL RER, “FRAREAE Table 10-3 dfpruk FIRTAE G, LI R P, R —ABETE 3 3
FEBR R AR AT 2 ZLb3e (FATTF) | WIKIRIGAREE T i S 3 M INese, FROAMBSE, B2 — AR mA
2 pge kb . TS FAN I BN ZEE SRR R, AR Table 10-3 HIbRME YL E N 2007, .

9.6.3 BACKUP TEAMS E4MBA

TEMIRSEIIN B¢ B AT e e BRI LB 1 PRl A T TS VR A LU R AR L2 N o TEVRIRZEIIE] . i EHLES A%
Al B 55— s AR A BRI BT 5 A o

FERXPHMEOLT . IR T LA AT AR ki — SCHEA S B AN AR R, 20T — 3538 k™
AR ELHT 4 SCRMTLA A

BR BN TIR SRS A (40 10.6.4 K B PR RTE) o FEBAMAIISE—1
HRFELIRZ o, BREARY L3R T Uk 4 SR AR 3 SZRMLA Ak

9.6.3.1 BACKUP TEAM Coupons #%4p5

TEMRTENAN], AABREI TR 1 ok B A 5. A SRR S8 AL A TR, IR AT HE TR L3
SR 2 A (FEE1A) Hlas A Ltgg.
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204 A, By C =32 DAL B E NEINTE . FERF—IEIkIEH, C BARIHL
VIS Z . BB KHEil D BARE: C A~ —351k3E. A A B BA.
C BAFI D BAR BT B s D B R e hwifF T EbFE. A BA. B BA. C BAFI D AT B
T\ RE R 7k ZE B B B R AR 2
BRAEZE EAIRH T BB Las AFTEBNRIBN T, R B KIRAS, AR F A AEZEANE . — BRI E
AR AR, BN RE B AN .
T603 *EZEANFeE I\ No BACKUP TEAM for replayed MATCHES. Bt REER BAMASINERE. H—
BB A B, ARFEEIC B I, 36 T 3Rl e S B Las AN Je ik AR 51 & o
A3 BHEBEHIEL.
T604 *WkFEE A E & B\ No BACKUP TEAMS for 1st MATCH. 7E45— 15K 2 0, BERIREH
155 AN o
A BEBiEgiELg,
T605 *E4MAR R 5 BACKUP TEAMS play when called. Z 4B\ AL & TE B BR HE 3L 5 1 T — 37 Lk 5%
HIFEZE
A EHREAREL.
MR EFANEN, HEATREAR, W B A K 7R B X AR 3R A
o
T606 *E 43N 7ELLEFFIEET 2 28hiR3Z BACKUP TEAMS due 2 minutes before the MATCH start time.
B A0 250020 DR A FE B AATIUE 37 B EE SR IF GRS TR A 2 20 SR ae 4 E8H) (BHIBEANR) -
A BB iEgiEg.

PR FHFNEN, HBAREN G, BB A B e ) 25 X AR B AT

9.6.3.2BACKUP POOL &+pith

TERC e AN, HEA S — B A L e 2k iR s . BRI A A S DA T . ARIEHE T, #H
BET R Z SR L MmN B AN, RIS I AR 7R L 7V RS R M N BB A, BB Z A 8 X
BAALFERZ Ry 1k
T607 *WZifEd A 6N %M\ Be there to be a BACKUP TEAM. BMILARFEES e 2 GRS, ARel®
BB M BN
HI5T: BMERZE B E AR B o
T608 *ExMAJE—418EF il Send a BACKUP TEAM Representative. HE4 R 2 2 AMBA DM ZE T IK
PRI B/ 1 Z22E40 % (WAl Bk 1 L5 RES5R) BRI & Xk
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X 2 A4 ARFE T [ PR R 32 10 B A B AN AT o AR P S ML B — SO TR BB 1 T &
AL, B RNA R AL U P B A TR Y AR . — B ANBAIE 48 T IR BEA 3808, AR ANt
JEGY . MBEA TR HAR R

AT OXESE, A5 MRESEEIR R A TR EXMEL, RARZANE MR .

A LEER RE S AE I TP it —He X, e it il 44 0 1 BT 2 AYBMELEE
FERCENLSS N DUEFERASE Pl T g N Iith .

9.6.4 LINEUPS BtEE izfEas
S INVEIRFE BB ER ] DL R A — 0y B3k %s, Ho s S bR 3 S A R H 3k @ il fEuh
TELLFE A SR 2 1, AR IR, BN PR R A A HBUEN ST L.

9.6.4.1 LINEUPS for 4—team ALLIANCES TURAEBXEB iy F GRS

WMR—AEKRYAE 4 LR (FA—A 3 BAERBIH R T — A B FE SR FIRST & k38) |, MARFARFITE
LR rp A e — AR 16 KBS A . (RIS D AU A B AR o I BIMRELEE
A H B SR

9.6.4.2Default LINEUP BRINER

T609 *[5E7ZM7EHLSEFFIART 2 44332 LINEUPS due 2 minutes before the MATCH. Bt BB\ K /R E it
FEFEFF AR 2 234w, DABmIBR I LA (A EAR) R HEA
AT AR MR AR, FER B R RIE KA

R FHFNEN, HBAREN R, W i BeRL A B e 1 25 X i i B3R A
Oto

U SRB A SE TR RESS BB AR Bl oy BB B At 2, DK B I R BA K Bl 2 i ) 5%
s 1, UOEBMIR s BLBI#R MRS, 3o IAX 3 AMHLE N AR —ANTEvk S i
FeE, BRELDAUIA 2 A (EE 14 PLas ASNELTE.

245): Av By C Z3ZBMELH BB EIE NIRTE . FEH P —I70 k38, C BAAIHL
m ANRR . BeEELL D BARER C BL. C BMEE THLA A, WA AL BE D
BN SN 5 7 TR B8 o

WREER T E AN, EARIR T IR, s A s TR AN,
fff IR LR A T B AN AR B2, I B AN A 2 HETE H AN BT AR

T610 *EEKFEABHEER (KLHIEW) For replays, no changing LINEUPS (mostly). &5 1t 28 %

Gt bET LRSS, BRI AN LSRR o ME— B BIAME DR . IR RN I R S 2L
aw NTCIEAEA ) B 2
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AT B BIEL

9.6.5 Pit Crews PAM{H4EEEAR A
TEVRIRZEIAM] . RFRGS 4B X 2 MR B RT, W RE TR Z/MA I B e L SR E] B Las AR 4y . BN A
Z AN 3 Z4E N5, DI Bh T L ERILES AN GRS/ 4Ed .

9.6.6 Small Event Exceptions /NEIZEAFIIMER

10.5.2 AR R i) gaHESE v DUR B/ D ME TS ST L 3e. (B2, 7E0T 24 LOMHMZEFE ., WRES
IE EEHE.

24 FEE /D% H 3RS R GO ITERIER . AT \BCRVAIREE, X L3R 30k 1 B B s B v Ik 2 0k
17, dUSERBE R e 3 BRI, A 2T 1A E&N (Flin, 24 PAFEETa)E 7 N, 20 pAEs
AlAE 6 ANERED)

team count — 1 BACKUP TEAM
ALLIANCE count = 3 ,rounded down

IR FE 520N Figure 10-2 A 7sATA 5 AR TEFE R B B AU X R B & S8k g8 (A SR T—4) - s ECE4h
FNPRESPEIE (HARDH) FERIKSEFEFERTE € B 18] N AT S X (BIHaIR SR M) o

EF5 A" (Draft Order Acceptance) HIHb 7 #8558 (FR 4 11.1.2 LR P45 ) I3RS 5 4B A15 4
FHE (BPTeisdl s DA R, 25 2 Mgk i =Fh-FIABERAA T 3815 3 4) o

<
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10 District Tournaments i FEEF

SIRNEE T P HE ZOT PR TS M e X3¢ (Regional) Hiih/54¢ (District) o ATy 4
T I BEB ARG MM T7 s AR S 2 B T R

10.1 District Events i A RERE

M7 FEBMAAEEEA 3225 v B HE A BOR T A THE AT WA 2 ot 7 38 DL R )7 B ik ZEep A AR Sy o B BAFRIAS 4015 0L
m:

AR &/

Table 11-1 District Point Assignment

QualificationPoints(R,N,a) =

[InVERF (N — 2R +2)( 10 " ) +12]
a
Lits BT InvERF (;)
O F— BRI Ly R S . RS R E /DR 4 5 SHFPEMIBRREE, RLnk

322 45, )

ERHBAK ST 7 WMEBEKS (Fln, 14 9 REHKE 3 SIAK) .

BWHEWFINET | 45T 17 WEEFHWFATE (B0, SHIAHEZBIERAG 12 53) .

R BA S A~ N TR SRR B0 LU R B B R A5 243 U Section 11.1.3 Playoff

Performance .

WKFESR

FIRST s mi 1% (AjEHE2R) 10 4y
%ﬁ‘wg’%@ TR RIS AR 8 4
WA A D 7 KT 4 6 43

2024 F3Hbh, 10 43
A &S

2023 FHibN, 5 %

KAEHTT SR FETARAF IR ISR LL 3, IRJG STEMITT S ARAT IR AR . b AT PR B 4 B 2= ARG
IR S A Z A FE 2 S AR AR IR 4% DU HE P A e 1 T 4R 7
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Table 11-2 District team sort criteria

1172 R 7 -2
T THIRSER IS F9>

2" FRIE IR TR IR TR B

3" PR B PRI 4R o)

4" LR R R T FaE TSI A TT (B RAIT T LR

5" R IEE ISy

6" PYHIRR RS TR R AETE AT IR TR

7" PYHIRNRS . TR R AETER AT I IR TE

8" PO =@ A, TR R AELEFAG TR RS

9" WAL

10.1.1 Qualification Round Performance #ig&E &R
EE RGBT ECR A% Table 11-1. %X IRZERED) - ZEXFH T A E:

o R — {EFARIRAANS, SIRIFEFRFHRITARHES (1 FMS 4R

o N — ZhZFEFGARIER) FIRST Plas ATEFEAHI LR

o Alpha (a) — #2458 (1.07), FAFHIGEHEH SR
R —AK, E—TIFEEY, FRIORGTIR D S AR EIUELIES 2 . KRBUSTRAR &, TR
ISR =L (WATIN PSS U TR
& Table 11-3 B/R T H1 40 SZBMAZ I e b AR HEA IMEK B SRR IR0l RGERAR I A S ZEBARY
AR 2 SR B B AR SR B AR

Table 11-3 Sample Qualification Round point assignments

He4 1 2 3 4 .. 19 20 21 ... |37 38 39 40

=25 22 21 20 19 .. |13 13 12 .. |6 6 5 4
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10.1.2 EXH3 Selection Results BB EIFLER

XA A ME AR SERD FRAR RN, i BIRAT AT

Bk B DA AR L BEAR FE A T AHE A SRAF AT . iR LESN 0SS R, I8 H A S 2 BIARIUETE, BEHER
HEAIFFITE DL ARBE BB R 22 il 2+ RIAT I AT o EEAZROINIR R, BTBA R 1R i 0N D1 BTN BAT BEAE K Jg %
NI PR NI I3 2 XV JE B —Fh S e . — SCOMILIEIT LIz LSRR B ORI, ATRE Bk 5 Fh-1-BA
MANJERE, BMER AR 7 R L SR R R B T A SR AE AL T o IR EEAR > A AT RERRZ R D BN
HLAS N A K BN o AT SRy AN ML 28 N RE T S ZRBA R BE i rhr, DA e Feph LAl B SR L S, AT SR
DA

TR, BRGNS 5 RITPAEE SRR . flan, =2 ENKRANR S 55 =)
IR AR o BB T SCRREX AR, RV BA BN IRAFERILE: AR RETT THI B R 45 R AR M ZE AR L

T A ININEITF AR B B AR A (7] 45 e S BEAUA AR IR AR A3, AT DU kIR B AR 2 TE) 4 32 B4R R A 17

MTLERT 8 44 Z AN BMEA BLE 25 S A s A IR B A Y S o

10.1.3 Playoff Performance #3kHRIL
2 JE M B A B B — &R R AT SR I

PAATSRAS RS A EL B B ARV IR B B R AR B UK LS L 38 (B BE NI ELSRAIREZS) W S 4
bbo BREAEHAR a0 Table 11-4.

Table 11-4 District Playoff Performance

FK A B BREE R

RIS 5
WFE 20
B34 (K313 KE) 13
B ag (K314 BE 7

TERZENGOT , BRAEESE T —RR&EAG, B —SZBMES S R B i) 100% H#IRTE, H Ik HA

IRFER PB4 T HIR B ARy o 2R — S MR 100% 2 H B B AR v IR ZELLTE . ) HRTR IR R
BRI T HALTRAE IR IR IR 4> (BRI 1-13 37 L038) ARFHAIHRER 1 ZBR 733 LUIZ A 2 i By Bk B i e Y TR 28
FEBEE b, TN BSOS A AR Ao AN, AR X BARYER B MR T EETE. (X AR S T =R B A
2 GLbaE, BILLFE 13 Figese 1, W) X BARITRIRIER IR 34 20 * (1/5) + 5 = 9 4o URGHRAZESL, W)
PUE TN B R HET A B A . MR RTRAG A B 2B 4y EFR R 30 43 (BUKGHIIRZE 20 43 + P38 10 43)

10.1.4 Awards XIR
12 T A St A B TR 3 b o LR %) T A 230 7 TG ) 7
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FELLRGEH . BRI IR 3 BOF A RIGRIL A ARSI iR, A FIRST Bk 2
Wi HEVFZ I, WISk PR, JUHAZ FIRST ma. TREREMHF2HER (HIrFHE%
FELFAZRI) |, RICEHRR, TR I R TC L SS e 2R H. eI RGEH 2RI B oy
., PR TS EIAIRE] FIRST H4ksk “HMyLas A®", SRIHBEA I SR, FHhBhrEHES KRG b
& = ICSIEE 2/ = 1 el ot

SN BEARATAE L P H AR P A 2RI 2348 SRORPRHR 3R (0 "B i)« AR (n ™
BEA2") BRTELLSEIT 22T (dn UL BeBhAy "Z4dhmd") | WG5S,

10.1.5 Team Age PA&S

X R AIN T 3 75 SR RO R 11 Ao 1 i R e

h 2023 41 2024 AR T HBUARR 5y AR ITE SR LAR I I I AR Bk, IR 15 B )
Pligs A —ES T FOE E IR ML . BN L IR F R —FE, XN 8 EREZMEE FIRST Pl
AR S TE . XU ERFI IR — K. FBFRE FIRST KNS FEN A # B F4 15

10.1.6 Regional Participation #tt AZEALHNXHFES S5 AR

W7 BB FEBAEAEAT DXIRFE T R IARA S RAG IRy, B BURAE % DRI T IRAF R FIRST RIS AR
A BFREED o WERMITIRS R TR, MRS S T — NS B S 3R W Rt
FENEBE T, FRIRE—IKER, ARk,

10.2 District Championship Eligibility 3b 77 2R RS INEE
2 InHh 77 B 0 P AT 2 DL Am o v A — 01 B AT AR 7y S R A
A. HiJ73E FIRST i B5m 112%,
B. iy FHEAHES GETIER 2 NFGHT FEP AR S, BRI Section 11.1 #i 7 3858 55),

SIENEE TP A S SRS UG R T 38, DLRATAT 77 SR S X SR A 2 Ak
R

2R — S AR 2 B S N T 8, 2380 41 B B HE AR IR R AR 2B AL
fRIEHE, BRI R RN Ik
C. IR IHREFEE A RKMAIZZETD , LK
D. HUGFEH A= BIRGH (A BRI .
BT RAER A RN Table 11-5 fiiR. S M7 FRULE A B S INHHTT B RIEH ME SR . X LEFR ]
ETREMAR, QFEART I RNSTRNGSL. T AR
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Table 11-5 2024 District Championship Capacities

W7 BRI 782 7K

FIRST Chesapeake /7 S5 | 64 1
FIRST Israel 75 5 3% 40 | 1
FIRST Mid-Atlantic 5 S R%E 60 @ 1
FIRST North Carolina /& #_%E | 40 1
FIRST Ontario % & 5% 100 | 2
FIRST in Texas 77 5 R % 86 @ 2
Indiana JH .5 3§ 38 1
Michigan /.= 5% 160 | 4
New England #hJ5 & g% 9% | 2
Pacific Northwest i 5 & 5% 50 1
Peachtree District & g5 50 1

10.3 District Championships with Multiple Divisions &4 X gi#b 75 2R 5%

WR—AHTT B RIFHN SRR S . LA S IRNES N 12 G 9i6 38, I ALFRFMR 22 A0 KT
REFRHEA 2 AF 4 MK (RI\BSIENEERTE, W Table 11-5) |, A7 X475 40-60 2 238N .
FIRST R SARM FIRST JF & HIFEFF A2 €0\ 73 L oY X o

AR " AR LA
W77 FES TN B R AR A 7T SERR R . BRI 111 37 3R R .
AR HEA 2 L (i, SR — P RLRHEAAHT 25% HIEME) .

71 DX 53 BCARAR B A DY 4302 400 S5 A5 DT R BT £ Y o
FAITIX 5 3 TR

PP oS

. PATERER:

a. PSSy o XBMER T SRR 43 B AR SP345%L
b. S5 oy X P AT 26 BRI EREL (SNR) o (EMEELETHS T LT
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X2
SNR = 10(log—2)
o

x = SY X HTT TR (R SEAT 15
o = 7y DXHL T ZER O bR e 22

C. TRZEBME RS oA : 4K 45— DU 4 oAk BA T A M 7 9 2 (f I SNR
5. ATIXHY 3 Tk FLh 5 X BRI T LA . 0SR20 BRE L 5 A0 B 53 BRE (8 2 S50
Table 11-6 FHIRHI, WIARFAHRHE

Table 11-6 District Championship division evaluation limits

25X 44K

R 1 2

WRBESHR 1 2.5

TREFMERE 437 1.5 2

6. WU O SRAERATr, FBAGHRARANLS . WA 3 HRAEh TR0, MR i
“4, WEER LI 3.
10.4 District Championship Playoffs 175 SRR AR
FEIXLIF LT

— o DGR REBRBATEH T S RSN SR AR ELX RS, SR ATIE Figure 111 fIE Figure 11-2 iR (GF7ESR
Table 11-7 FiEARBEH) 15 H M)y FEAXT I AUHE2R . BB 5 € AR LK B o

Section 14 Glossary Vo 138 of 306



FIRST
w ROBOTICS
COMPETITION

cRESCENDI)

PRESENTED BY -”M;

Foundation

FIRST® IN SHOWSM
presented by Qualcomm

firstinspires.org/robotics/frc

Figure 11-1 4—dlivision District Championship Playoff Bracket HiJ7 i i 253 IX IRk 2

UPPER BRACKET

LOWER BRACKET

ROUND 1

Match 1 (M1)

Match 2 (M2)

Match 3 (M3)

ROUND 2

ROUND 3

Match 4 (M4)

Match 5 (M5)

Best 2 outof 3

FINALS

Figure 11-2 2—-division District Championship Playoff Bracket #bJ7 s Rk FE 14> X jek 4 1) v TK 3%

Division A

Division B

Champion

Table 11-7 District Championship 4-ALLIANCE Playoff MATCH schedule H )7 S gE 4 BABE VRTR Fe 2R

21
3
]
2

EEKX

/

TR

115
(735#)

%

(be38smk (BREEE))

EAFRX

1 EEX B A
1
2 | EBF¥KX D C

Winner
M3 (41) M4 (41)
M3 (%) M4 ()

15 73 Bk B

3 W2 | Wi 17m | 24m M6 (41) M5 (41)
2
4 | FEX L2 L1 24m | 31m M5 (%)
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T4

(Le3E ik (BHEBE))

3 5 | kX | wa | L3 17m | 24m M6 (i5)

g 6 W5 | W3 | 17m | 44m M7 M7

15 73 4pfk B

RIE 7 W5 | W3 | 17m | 17m M8* M8*

15 43Pk B

whIE | 8% W5 | W3 | 17m | 17m -
* QIR i

- BB 2 7FIXHT5 S RIS R B A BME AT RS 10 43

— XTF 4 X7 ERIEEIRSE, SRR S MRS 20 43, R B S BME AT AR AR 10 4

—  JUERHEAEAT AR T B AN, X SRR K SER I & A AT A0S, L 11.0.8
T R ZE R

— DR RS UK IRR B AR 10.6.3 5 AMOAFHZER BN L DI BELBA K IR RE AL 20 IX B4 ) A A 4% B

H SR 4% 35 e R AL AN LG B <
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11 FIRST Championship Tournament "FIRST 51 2R FE" "5

¥E BAE RSN R FE I 2024 4 FIRST kg (FIRST Championship) H, 3£ K 8 AN X . 43
Bt 2 22 B\ @ 70 X R R fn

1. HENTERFENI RIS X, IRRAE K. B0 K. B0 K BUGR. FHSX EAD

X. ®EEoX. BN\ X, REHEE—SX, BEFHFNERIRE—0 K.

2. HPLEEHE 1.
A OB 10.5 TEAEFE A1 10.6 VAIKFE AAE BEAThrELL R, DIFE AR KOd . FHRYE 12.4 FIRST &k
AEMEIRSE RN, 35X 8 A4 FE X I E TN 3 N FEZ R W73 9837 (Einstein FIELDS)2$47H)5E K3, LLpeth
2024 4£ FIRST Hl#§ A\ 52 3&(FRC) At Fet 22,

11.1 Advancement to the FIRST Championship Z4k FIRST ZRFH K4

ARSI AT S FIRST 2 RIEGAR R TELN(E B, 15 V7 1] FIRST SRIRFAEMTT:  AIRST
Championship eligibility webpage.

1.2 4-ROBOT ALLIANCES #1388 A Bc88

FIRST st tRFEA 1B 4P

BOMARZ B, fEF XIEIKFEZ R, #1061 B Pl prR B BLA B R e BB, HiZifES
MREEPHAT S =R RE, BRI,

B 3% BB A = R A AR i, PRI e, BB SeiE, BB 8 ek, X
FESLF=AE T 8 ANEREL, NERE 4 AR

TE53 TR IRZERE 2R IR FE ], 3R AR AT DU IR B 4 AMLE A b IR FAE R 3 M JFIRELgE . BRI I
M 10.6.4 e LI FER U AUE $R 3 LU FE 25 o

11.3 FIRST Championship Pit Crews FIRST R RZRHBAAEE LR R
TE5r 38 X i N 2817 R BB & U], FIRST & BR BB 4 R . X BRI R 4kis il A\ RO T 9E N3¢
Y EIEAT V],

C301 * s /kH] 5 4B 5 Wear your buttons. 7E43 XSERHIK SN, A RIS 3 M BA 52 7 RE ik N 38
7R

AT EROUYUEZA, LRSI TER S KN BT .
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BT ABE i T T RE S ek h 2 I L, PRI B PO R 2 i % 1R 43 & U B0
JE B TAEI I E TR o LR AR A TEAE 1 B0 B A 43 R B

1.4 FIRST Championship Playoffs FIRST ERZRAAR

8 43 B DX FA5E I BRI 10.6 T VRSR ARLE BEATRURIEIA TR, Lhpil 2024 4 FIRST Hlés NFEFER I T8
o 20 FIRST Jeh tREE 16 2 1 UR B8 I A TR AR AT FE SR A HE s I i) o KR C XS R AN & Figure 12-1 firs.

Figure 12-1 FIRST Championship playoff bracket FIRST 1k 3 e ZE v UK ZE X Bl %

ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 FINALS

Match 1 (M1)

Match 7 (M7)

Match 11 (M11)

Match 3 (M3)

UPPER BRACKET

Match 8 (M8)

Match 4 (M4)

Match 10 (M10) Match 13 (M13)

l!ﬂal:h 5 (‘f’iﬁ Match 12 (M12)

LOWER BRACKET

Match 9 (M3)

Match 6 (M6)

TEZ P I, ARG BRI LI AR, W BT T ILSE . TEXPMEOLT , T LUE S B3R

<
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12 Event Rules FE I iz N

FIRST 3 /52BN F SREMMEZE, Hik, FIRST &b BRIBILEA MR E AN IR AR . RS

TEH T BRI IR AMER], 1 S RIS EE . SRR R AR F R, DUE AR B W R
PERER o R AN SME DA 2 1 A B RIME i 5 | D 2 4 IR, 24 38 5 8 T RE o 0 2 NS B AP RLE

DA S {3t 5 B PR o

ZAARBIER O, IR TSI @ e, U a 25
#3205 XU o
FEH AR GO A i A 5 22 4 5% B TRD A A B 28 R SE A

12.1 General Rules &1

PUTHUNGE TR 8, BANLaE NEEZ TR IR BIN LA N A TH S .

ERATIRE: FERAEMRFNGHANERZR OLEE . PERSKENE B EZA RIS
ZHR (LR) AI/SRSFEEEMITLE. SRANER, EABTERERIT AT B BHE MFRBIH,
MG SBORIHIR R -

HoAthsdh SR ERN AT A (ER) SRR —IF51 H
E101 */~ A\ %45 — Personal safety comes first. f7 A FUAFFE AN FE S 1 A <7 DL T 22 L

A. TES P AR ZEAS X R Ze 2 HRBE (IUFR ANSIAGE. UL JAGIE. CE EN166 iAJE. AS/NZS iAiE
5 CSA NIERAEEDEIRES) o« ARVFMEGR A8, (B AN LRETHEHE BIIREE, 25 Lot
B . BMATERORZERENSFEERMERN . W—REsMERE, SENEHESEERRT 10
SR, DURESRF Y RS T BUR MG 10 43808, HEMBATATERRAEN L4 A S0 B 480 o
7N LA R

TERLEs NS PLEs NAR G RE B0 B TAERS, KA R .

FEEMIRE

e R eedT ik

A IR R e 2 2R (AR T B .

AX FIRST HlEs NEFFHLLENELER, EHSH «Z2&FM» Safety

Manual.

mmo oW

E102 */73# Be nice. fE2 /I FIRST WL NTEFFIMIN], FiA S IE LAURKFSEIN G INZS B . R
SCVPRHMEAT B8 M ARSI N

A 45T S ) ELAE AR T
A. A FBGEEE 5 BHAR A ST T,
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E103

E104

E105

E106

E107

B. A I B A 23 36 B AR AL (PN B3 B S AN BA IS [ ] 28 2 A
ARSI AP AE S ARI) . LUK

C. FETFHHIMLAR R X BT sk T LS N s T8 Y 18 IRBE 7T o

TERKEE ST O] AR EAR TG RS AR AL R L s .

TEA BRSO E B R, MBI 387 LRI AprilTags MBS T AL
.

] RE FEGZE IR F IR 5 AT AR (EARIRT) BUF 5 m:

2, BIINPIAREIE Rl (MR

B, EEENGE "R REETE . RS MR "2 2R .

B, BN, FEMCH PeE R R . A TS SRS DL 2R N
Bive, Bl R BAE F B0 SkE F LS B C B

ZEIE, N, RN AECIASEA BBA

XA BT GRS Do A CiiiEis) . BL&

G. AT B 7 i X i IR Y o
TEABMEBINEE Bk, M85 LR AprilTags HIEIE B2 N E %
AR T 4L H 375 0

*)LE LA KA Children with adults, please. 12 % LT LB AL HHB RS 81 N 4EAE 0 o

TMmoO O W »

*Bi B 177577 Respect the venue. 3£\ AELATM X BRSEN S, BIFEAETES. M-
N Y o

*EAHLAZIAE 2] Teams must check in. PP RN R DA B T A& SR T 4AHT 90 20 4h 3 415 X &
#uE(Pit Administration, {8F% Pit admin)Z %),
HI: FNBESBRNEGHBRERRAEZED . REFKETRRITESINEE.
FER B IR R — R B/ 858 — R B _EE4EE X v 1T .
— BB EINTELEE X SRR T (SR EBfRE4%) (consent and
release forms) , 43X ZFENARKGUCE] A 1A BRI AN 2 S DA K13
*— L B IRV L B A {E ] Some event resources for event teams only. H A M-S % EER

SAENA REE I LSEF LS. 4303, &4k U T4 (machine shop) i dr. $24t45:>]15
0/ A LBROIN T4 17 4 9 = b AR AT LA X S8 I, (B 2 I S8 ) BT R AR A 5B A o

*RAE SU i B 5 A S0 4RI ES [l W46 > Practice only when/where permitted. 228\ HAETE A C Y415
X F5 R FE L 2] X 545k ) Fe b il I ALAS N1 T4
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SIRNARELEG U AN E H ORI B . TEAEBINZRSTI WA J50Rs 2 28 A
Bl ARIEFERLELT TN A LGSR N BRI B EA R 28 THE T AR el i
RGN, WS 1L I%IE o

E108 *{U{EFE & [ X IRAE . Work in designated areas only. 7ELLEES7 ML, S22\ R BEHI/ELL T N LA

A TEMATIR4ERE X

B. fE 5 —SFANAIEIT . EZS NN N

C. TELLIR MLk I HEART (T A IR, HERINERRS)
D. FEHTAEARISERMEM XIL ANk FEAEE X5 | 5

E. YEFTH S SEBAER AT AL T4 18] Y 47 o

E109 *FUETAFEZHIEFRE S Some things don’t belong at events. & 77345 5 i F L T ¥ 5:
A. 1§
EFIEMR (hoverboard)
T ML
MR (A
e ) 5 A B e, QBRI ES . WA/ s
FiENL
G. X %(scooter), {HATEAMEN LS LRI
ENM0 *AEZHHINAA FHEIZESE: Don’t arrange for additional utilities. SZM 718 IR 1AL 7 AbZeHEH,
TR HERRIE N R LRIS . RN ER IR F 285 B BT B34 18 BB &R (40 FMS B 4555
%) o
EM *AEELY5 Don't sell stuff. 3RS F P PITAIE . XUHEARRTHESE. . BT
T BER. K AR AKIRSATT RS o

EN2 *[ES R &Y Don’t give out food. ZFEBAARHETEF p b N0 & 2o

EN13 *ik FIRST g5, {HARR#| Make FIRST loud, but with restrictions. S Zi% 15 81 K I 5 ATE A E
. NERKFEREBE Ko

EN4 */N0EHA%IE Hang banners with care. BEHMEIFI 2 E A o

A IR R 3 O 5 O oA AR s B B R OB s o
RN IRAS 7 A R

- ANERHAE AR LR o

- TEYHZUEANEHARIR AT, 1 SEAEAR IR A A R

A2 4 i) 75 2R A R o

AR MEAEZ S SRR AT 25 PR (2.3 SFIK) -

mmoo W

mmoQoOw
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A BN 2 TN AT/ Bibrals . DUETESS B B4R 50 /B X bR 7
W ARG TR B, I 4R X .

WP T S T AL BB T B A LE . ZEFLRIS, 2RI AR
R T SR (. BT%) .

ENS  *[RGEIHIHFIEAT R Limit flag and flagpole size. BURFIHAT A3 &R R RSP EE .
fERTR S, AHAEIRR T /NF 3 3R x 5 3R (&) 91 ik x 152 k)

HENT 28 (4 907 3) o SEMEHREMGEE 8 LR (4 243 &
k), ERCNE 3 B (41360 ) .

EN6 *Z - F37 No firearms. 25 |L 76 FIRST i H i FIRST S i lIAb %, SFEHAR FrEM
KA A IER, FIRST #E3h(all official FIRST Events posted here). ZASBRANE H THE N R TE

REN G
E17 *FH% S22 i BEiE SN Inspection for Practice Fields. 28\ RS i@ 1T T #1344 Fka 2 HIAL
A%

12.2 Machine Shops #1101 T4 g

FEIEHBANBIN TR, ERERNFNIFR (ZREFEHER) | HHSEMNMEBEAHENZS A . YU T

ZEIA)5E H H NASA i 4 Mgl 2% 8h . BARDUUIN T4 FE Bl & AR . {8 FIRST 3% 7e i A 16 ol P 42 154

AR T H.

FERZEEO T, MU T MAREIY, . i S 3EAERTT DIRERTE N o a0 SR 232 B F8F R A UM 1.4 18]

AEIY, WA EEE ATV NS E 426 2V TR R . EXFERT . SRANVIES —0 <P

B HIE Y | BEALES NBGERF—izik . PUEAUEE Bl TA/E N RN RS R i IR 1 Fe R e A e . 285

N AE R AN T4 18] 2 (e g sr i@ 7 =, LA H BUAEAR] 1l

E201 *HL8s At HRi4EFHin T %15 The ROBOT goes alone to off—site machine shops. P\ %, 5 ANE RS
MR B RAYLE N — R ES MU T,

SNV BIT AT R R IMNAIA A ], (BT 2225 BN BG4 — 24 )i
ANFEE . Ai¥E FIRST /4R kg0 Fs S50 the F/RST Youth Protection
Program guidelines, ZZ&RARAFIK % I NEE =44 B\ 51 o

12.3 Wireless Rules Fc2& & #L 0

E301 * 15 E LLLiE T No wireless communication. 23\ MEEZIEN HITIKE
802.11a/b/g/n/ac/ax/be T s (NS5 ad-hoc H%%) .

HUER B, BBk BRE AL QUM TR AP BN i
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FAEE AL T BRA B B BB N R . BT OR B R F I A LR E
2% IIRE
E302 *AETIRTLLMEZ Don’t interfere with wireless networks. &% F ST RE Tt B ERE
A H A 2 28BN EE FIRST Ll fs, H ATESES a4k > b 5 AR a8 A BEA T 18 15 T BH A S0/ A 15 0 B
9I\0
il RN FIRST BRI (FTA) H4k il SR oLk 2o 4wl (URAEFR B
%) ., BB LT AR E FIRST #i4: firstroboticscompetition@firstinspires.org.

FIT: WEYGER, TIRESHIKIE SR A/ SRR E R HR S #ATE) .
E303 *#Ei7il/ % J355hik1T & B #4E Tethered operation outside FIELDS/Practice Fields. #1138 A 7E& 5,
215 I Rel I R CHERIERD #4E.

E304 *% G0 0E T B ILEK BT 45815 Practice Field wireless via event radios only. 152764 1%
TR, HLER LA AR B — N5 2T 1 AR B e BT A

12.4 Load-In #3817
PTERBE 7 HAME RAER, AMMAERFHRER L, BiESTENAELES X IE A TF AT AT AR B R\ 4E15
X

X FRARGEEE R, A TRE WK ES), Bl AT oT LR I T . SC s R S RAMA T e

SO AR AL A 7 Bk I i), AT R AN R AR AR R . ML AR e i e B S R 4 B L . Ffisk

JDHRLENGR A S8 AR ML S HAB TR R . BB WA TR AT DR GERIEY . IR T RE A A 180 2 D5 5

M

E401  *7Eiiti I Al Load in during Load-In. Z3ERARRTESR (& BN 162 J KA Les N sibilas Aot
WANFEG o FISMFOLAN T

A. R302 H151) Hi i i S

B. JE#RE

C. COTS ¥l

D. S5HE5CHEAVEEMEEAE

E. HLFRIseT

F. TERIRIEOT, STATEENANY), IO 5RFEHER 1M LHE.

BEA AT LU B 85 R ) i S k37 I T A R NS PR R 0 i o

WARFER AT IERER BTN [H] . W5 & N 375 105 1] DA AEA8 3 T ) I
i, BT 455

FER AR, BMEARRIRT — R, A 18m MR T R4 m a2 4
AT VIR NSLE.
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E402 *ijt47FA iR 5 A\ Load-In person limit is 5. YE4ERE T AT BAEMTE I ], Hefes X RSB
REA 5 HNG (Hp— RN -
TG B BMELER 53 b SR T3 1R

E403 *ilti7 H Y R B 41535 Load-In to your pit only. £ 38\ HERK RN NI B FE4EE X
A BMESBERETEBKX.

E404 *4E&uE 04 T %41R7S Pit must be left in a safe state. E4EE XN, ST G5BT
TR (BMEE S MRS -

E405 *— H 52k, 722 JF Once done, head out. [EAEH AT I BHE S B HAM SN, H2
FRNLIAE SE AR (BREESR A B s, FEMESRE) BIsiE,

QR FE A EYEE X IE AT BCAT A R — K LA E#RIE SE T P2 Al A7 B 4EAZ S A I
B, DS ZERN R 7EIX P AN I 18] BE N HES AT B, AEARSE AN, DA AHEAE BT B E
SERUJE B TT

AT MW ERETF4EBX.

12.5 Pits BA{RZE(E U,

PR GEE g s B 25 ), R 10 JER x 10 LR x 10 SR (K3 ok x 3 ok x 3 2K) . BMARTFEM X HAL &
NBTYERE . FAS NI —MRAN SR H. XA TR ARSI E BRI FSCAME
AR AEAZ 3t A — 1 S LA e o

e\ EIEE . FIRST LAE A GRIGESE S AELEB v R S R BN 7ETIIRE MR 0L T, 4R AT AR
By WEERIE, T B A A R A AT 4E B

FOVFFERN AR 35 P AT 8 24 75 17 B 15 SN U ANPGRS — A AT LU IR AU, B4R A
BRI R B BEEBRAIT L

E501 *4Ei& X 7E ¢ i Bt Cvs{# /i Pits are unavailable if closed. a4 g H4EM& X TS 2 b, S3ERA
AR FE A C 4B .

ES02 *[JTH 7R U #[ e 4E(Z 35 A Stay In your pit. ZIERAAARHHAPEH SR B AN 5 2 A (RLIFHE A AL
e b Y PR B A5 ST M BT AR IIR) . AR5 HABS TR e gE g i, AR B O 3hE] %
AR HEAE 3, o

E503 *{{%H 141718 Keep aisles clear. 1 il 4 {35 .
E504 *4:A k1t No sparks. 28 114 Fi 277 22 kAL S I K i T B

i S ALE B T BAEE AR T ARl PRI A BNl A5
E505 *%E iK% T H Nothing too big. 2% ikl ¥4 sh T.H.

B FEAEEART 2 RCTHR R a .
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AT BERSENBREAEHEMR A TR, M5 FIRST TEAR . REEIHITITA/H L
RERRNAD ZEBEANRF &S Y AL LR

E506 *JCiFiEek 5 No brazing or welding. 2% || 4T48/F4#z,

A BERSENBREAERTE/EETR. £A4 FIRST THEANR. RETHEIM/RIMFE
RERRAMAD ZEBARF &S Y R AL R ER .

E507 *H AR Fldd & T Bk 7454 Solder with specific tools only. %5432 HBE (i Fl B4k / IR A8 .
HTi: ARfI#E FIRST T/EAR . REEHI M/ AHETR SR AMAN R ERARFE K HER
E508 *45i)h70i%2 4 Structures must be safe. PR AEFE LTI b 8 5] 3% N\ R B8UE 0 SR 4544 o
H: AP FIRST TEAR. FREFEIIIA/HLGHB RSB RINADNZERARTFERTER LB

E509 *HufiB\ff iR Al =224 Secure team identification assets. P\ fikra. FENNAE S ZLA 2 [ Hh 22k
TEAEB U S5 L
HF: AR FIRST T/EA R, REFSHEIIM/HLHBR SRR AANNREBRAFFENTE KBS

12.6 ROBOT Carts #1288 A4

REBSIRITEBEN LIS R i BB LA N o HEEANRDTH, (HERZUEN R (DURR RIS
fiv Hlas NBvgHABER) o BR 7R sl e sh, BATLHR AR WS RNEHES EARAS RN 45, &
% «FIRST Z&TFM» FIRST Safety Manual A7 RALas N\ HRBIN A, FZR DR PLas A L RS
OB — B2 a. Rl FmHIRT.

E601 *fEZE L4044 H15 T H Carts must be safe and easy to use. #:ZE00 %0 5 T £ FE/E, HHIAS

E602 *H% R~ ARtk Carts shouldn’t be too big. #E4=wA7ifgE R 30 Ze~FAARHE .
E603 *fEEAFEELIZIH Carts can’t park anywhere. fEAME AN, 20070 5 fEMEZEE S (IR TEH 28
A, MR EERX) .

E604 *HEEAFERIERRE No noisy carts. HEZE R FAC A & R AS S R P4 B, (BT %24 B T 6
R A AR ERRAN (N, LERRT AL AN SNBSS N IEAER S .

E605 *#:Z HEeF#: No motor driven carts. AL A\HEZEAEf8 F 3h 113tk

E606 * A/ NRHLEE A HEZEEA L Small ROBOT carts are allowed on the FIELD. W)§/hF 2 #R 6 %

o (Z)76 EDR) x 3 FER (£ 91 EDR) MM AR ASE . DIBhBIBLE NS oR E, EAT:
TNFE . WA AT HoAd 2 2 FR g
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12.7 Ceremonies 3=

WIS BT R PR, DIRXMRE R BeBhR. M. S, RS FIAR A (Y S A s
AL NAVLE IR A S8 R IER . MRS ESRAA NS R SIS HAAH A RS
R 2P AU R RS e G2 Y SIS RER VN ik a1

FEMRALGR b, FIRST 4 ) 2RI (K ATLAR A SR AN 58 o FRATTSEah A BT R B3 v B R RS A AN X, vk
FEFPRALR S MR I 2R It
E701 *WSEHRA R NS, 5{R%% If in the pits during Ceremonies, shhhhhh. 7E# Ik ZELLAb2%
AT AAL R, A KBNS A5
A fERHEZITH
B. fifm= KW FHLH T Ji7%)
C. KRR sl e e, BRAERTEAIE 3 b R m ] o
E702 *FAXRAAIE, 4eiEuki ABR%IH 5 A Pit person limit during Ceremonies is 5. 7E¥& K22 AAh%E4T
AR, 4EBE A B AR
E703 *Z[FE I {752 & Be respectful during anthems. YEZEIEFT A E NS, PR (G135 5% 7E 4615 X A

BRI HEIRESE, FER WA E KA E K, SRR\ SR ) E R S B ERIEE R
e MR R EFR, MATEBGXAEN, R ERAF DU B A SIS R EL A AT

12.8 In the Stands M ARES
E801 *IAFiE{RE AL No saving seats. 2 3£ A5 M AR F35 5 A 53 A7 51 548 < JRENL -

SN B MR 2R 5 DA T S € L. (FREE AR A U HRERIF 257

(BRI THRE PEOLEIREIR . 28R 5F) « MRBEMAR, HRRATEEREE/ER

o GRS R, HETER CRMALE IR HUEEIF . R T RERE S R [l
%lzﬁ?o

PRGN T NATIIAMERI TR H S 5 H TR B
E802 *AEME A _LHI%F Don’t throw items from the stands. R MMARE_EXBHEH i -

<
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13 Glossary #HJLE (P IFEXFHE)

B X (FEICHR o HIBEEL AR TR0

any device capable of dynamically controlling and/or converting a
source of electrical energy by the application of external electrical

ACTIVE DEVICE % B34 stimulus

AT RE % 18 1 S PR 3l 2 4 R / i Pl R TR 6

a cooperative of up to 4 F/RST Robotics Competition teams
ALLIANGCE %t
%l 4 A~ FIRST #L#8 \SEFEMIZH i A VEZHZR

a 26 ft. 11 in. wide by 9 ft. 10%4 in. deep (~821 cm by ~300 cm)
infinitely tall volume formed by, and including the ALLIANGCE

WALL, the edge of the carpet, X% colored tape, guardrail, and
ALLIANCE AREA B [X 35, the AMP wall

—AMFE 26 FER 1 s R 9 IR 10% e (4 821 JEk x £ 300
JEK) TR RS a], BB . MESIA . PRI B U
PR S XETE R, AR X LR

The designated STUDENT representative from each ALLIANGCE
Lead

I BB R € 1 22 AR

ALLIANCE CAPTAIN B8 BA
_&

separates ROBOTS from DRIVE TEAM members in the ALLIANCE
ALLIANCE WALL Bt 8i55 AREA

TERR B DI A AL N5 ER P L8 A 50 7

a structure used by ROBOTS to pass NOTES to the ALLIANCE
AMP & 5% AREA

L2 T35 1 1 B0 B R

a 10 ft. 10 in. long by 1 ft. 5% in. wide (~330 cm by ~45 cm)
AMP ZONE # & X infinitely tall volume defined by the AMP wall, guardrail, ALLIANCE
WALL, and ALLIANCE-colored tape. The AMP ZONE includes the
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RE X (FCE KB A TR RO
tape.

—AMR 10 HER 10 ek 8 1 HR 5% st (4 330 JHok=Z) 45 Ji
oK) B T8 B v R 25 ) Hﬂi‘ﬁ DXHE. roms SRR P s 20 AL O A £ i
W o I E KALFE A o

the state in which FMS increases the number of MATCH points

AMPLIFIED &k awarded for NOTES scored in a SPEAKER per Table 6-2
HE

TERXFPEOLT . FMS KR4 % 6-2 HI7Edy & s sh 320 i) & FF i a8
(E¥)

includes all elements of the game infrastructure that are required
to play CRESCENDO™ presented by Haas: the FIELD, GAME
PIECES, queue area, team media area, designated TECHNICIAN
ARENA area, and all equipment needed for FIELD control, ROBOT control,
and scorekeeping

(LA Haas 2 7] I “HBIEEE " LI HHITAT ARG
JLE: M. HEEREAR. HEBAX. BMEBAX. FEEmEARRK, Dk
G Al N HIFniC o i f B A B

ARENA FAULT 37 & an error in ARENA operation #£37ia1F 44

the first 15 seconds of the MATCH, and the FMS blocks any
DRIVER control, so ROBOTS operate with only their pre—
AUTO H3hMr B programmed instructions

TELLFEHOHET 15 F2, FMS SBHIRAEM#R IR0, Bl N R Ak
WHSE P48 21817

the group of teams willing and able to join an ALLIANCE during
BACKUP POOL # bt the Playoff MATCHES, if needed

FELEERS , SRR IR LE TR UK TR 1) I N B¢ B A A A2 4]
The team whose ROBOT and DRIVE TEAM replaces another

ROBOT and DRIVE TEAM on an ALLIANCE during the Playoff
MATCHES

TEMRREIIA] . HAL & AR P 2RI B o 55— AWl AR P 2 i
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B X (FEICHR A HIBEE AR TR0

a required assembly which attaches to the ROBOT frame.
BUMPERS protect ROBOTS from damaging/being damaged by

BUMPER fRf&4L other ROBOTS and FIELD elements.
N A NEZER LB . REGAT AT R ML N o2 E A28 A
1 M BT AR

the volume contained between the floor and a virtual horizontal
plane 7% in. (~19 cm) above the floor in reference to the ROBOT
BUMPER ZONE fR[E4L X standing normally on a flat floor.

Mot S T 7% s (£ 19 JEOR) B HERRLKSEE 2 ] B 6 1A
GANPLIE YNNI R O g

a state applied to any ROBOT which is unable or ineligible to
participate in that MATCH, as determined by the FTA, LRI, or
BYPASSED Z.k& Head REFEREE

MR FTA LRI S B8 g, B TRk FAR S % LR
RS NHPIRZS

a white line that bisects the length of the FIELD
—&HL, BHHHKE SN

COACH #%x a guide or advisor #& 5 ki ]

CENTER LINE #1374k

a black line in the ALLIANCE AREA that extends from the end of
the ALLIANCE WALL (AMP side) to the edge of the ALLIANCE
AREA

eI S DI R B (7 S 400 ) A oo S Ao 22 K B DXl i 5 ) PR 45

COACH LINE #%:2%

any part in its most basic configuration, which cannot be

disassembled without damaging or destroying the part or altering
COMPONENT 4+ its fundamental function

ARATEB A A e B ARG ), SREDIN AN 2 408 SRR IR 2% B B A H A T

ap
He
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B X (FEICHR A HIBEE AR TR0

describes durations that are more than approximately 10 seconds
CONTINUOUS H4EH]

N

A BiE 2 10 PRS2 A

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
CONTROL ##iil or in a preferred direction (i.e. herding)

PLEARIENE, TR Ed . MLE ANSE SR 5T, dif B S i =
I AL E SR 7 (BP0

a standard (i.e. not custom order) part commonly available from a
COTS B LB s VENDOR for all teams for purchase

P AT 2 R AX AT NGB v AR W SC e (REE ) FReE:

Any active electrical item that is not an actuator (specified in

R501) or core control system item (specified in R710)
CUSTOM CIRCUIT 5 i f. %

AET g (RS0 i) a0l RemiH (R710 Hrid)
AR A PR < H

the state in which a ROBOT is commanded to deactivate all

outputs, rendering the ROBOT inoperable for the remainder of the

DISABLED =41,
MATCH
Rl N5 AL A R IR, fATLES A AE LS80 4% I 1) A TC 4 A
the state of a team in which they receive 0 MATCH points and O
Ranking Points in a Qualification MATCH or causes their
DISQUALIFIED HX ¥ Rk 54 ALLIANCE to receive 0 MATCH points in a Playoff MATCH

PMETERE AR R oiRAT O LLAES 0 O HEZ A HIIRES, S EcH I RATE
TEIRFETIRAE O LLIRIS IR AS

a set of up to 5 people from the same F/RST Robotics
Competition team responsible for team performance for a

DRIVE TEAM A
we specific MATCH

[f]— FIRST #las AFEFEBME % 5 NAR/NA, 5T E LIy
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B X (FEICHR A HIBEE AR TR0

NG

an operator and controller of the ROBOT
DRIVER #{EF

Hlas NHIHRAE G AN il

1 of 3 assemblies within an ALLIANCE WALL behind which a
DRIVER STATION 4k DRIVE TEAM operates their ROBOT

HRHABEN 3 MG 1A, RIEBATEHERIETLEA

a scoring achievement in which an ALLIANCE has at least 10
ENSEMBLE &Z %) STAGE points and at least 2 ONSTAGE ROBOTS

—AREL R IRTS 10 MEG SR ED 2 ML NS G 5 BUt

any COMPONENT or MECHANISM that has been altered, built,
cast, constructed, concocted, created, cut, heat treated,
machined, manufactured, modified, painted, produced, surface
FABRICATED ITEM %34 5 coated, or conjured partially or completely into the final form in
which it will be used on the ROBOT

(BRI EZS0N SN <3 N 73 = AN /3B =N 1 AN O N #) = N <0 21 R 1
T AEE W AR R R S L AR
ol FH T SR AT B

an approximately 26 ft. 117 in. (~802 cm) by 54 ft. 314 in. (~1654
cm) carpeted area bounded by inward facing surfaces of the
ALLIANCE WALLS, SOURCES, AMPS and AMP pocket walls, and
FIELD 37t guardrails

—/AM) 26 BER 1% Bt (2 802 JEk) 3 54 B 3% Hof (4
1654 k) MUMESIXI, DIBKEIRE. HIE. 958 N E X O AR
FIRT A0 386 T DA B AP A 5

the collective group of people working on or near the FIELD

responsible for making sure the MATCHES are cycled through
FIELD STAFF 7 & /8 &
efficiently, fairly, safely, and with a spirit of cooperation, Gracious

Professionalism, and generosity of spirit
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Gene Hass Foundtion

ARi& B X (FEICHR A HIBEE AR TR0

TES b s S AR N AR, AT 1 SRR BR8P
ZAAWHT . FHRAGIEREM. SRUIR L RS BRI e b

FMS the FIELD Management System 7% & 4;

a credit of 2 points towards the opponent’s MATCH point total
FOUL JE#
ZEXFFIN 2 4y L ARAS 5y

the part of a ROBOT contained within the BUMPER ZONE and
established while in the ROBOT’S STARTING CONFIGURATION,
that is comprised of fixed, non-articulated structural elements of
the ROBOT

TERLE MBI T, mEER. AERTILAPLE NP
Tl N RER X I L N

FRAME PERIMETER #MEZE

FTA FIRST Technical Advisor  FIRST 7 A Jii ]

GAME PIECE LLEiEER BB A

a state when more than 1 ROBOT is ONSTAGE via the same chain
MEAHLE NGB [ — IR T & AR S

HARMONY Ffi7E

the same size, shape, and material as a NOTE but also has 3
equidistant pieces of white gaffers tape that wrap around the

HIGH NOTE 5&%# circular cross—section

HERRRST TRRFRPEATRE . B4 3 ZR 4 IR @5 i L e
TR L

HUMAN PLAYER A\&Iix a NOTE manager & 755 #

pai

~

a person determined by F/RST to accurately and efficiently assess

INSPECTOR L3 AR A the legality of a given part of a ROBOT
H1 FIRST & Y RE WS E R A B PP AL AR 2 o & AR B2

KOP the Kit of Parts (KOP) #B{f41

LINEUP L37f5% the 3 teams participating in the MATCH and their selected
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X (TR Bk DR %O
DRIVER STATIONS Z Lt 3] 3 SR Hik 5E (K # At

a scoring accomplishment in which a ROBOT’S BUMPERS must

completely clear its ROBOT STARTING ZONE at any point during
LEAVE H{ % AUTO

Plas N OREATAE B 205 Be b BT I b 25 56 42 B T HpLas AR AR X
RESRTG 1577 St

the Lead ROBOT INSPECTOR
IR YN o

LRI

a group of COMPONENTS and/or MECHANISMS assembled
together to address at least 1 game challenge: ROBOT movement,

MAJOR MECHANISM NOTE manipulation, FIELD element manipulation, or performance

EEHNRE

of a scorable task without the assistance of another ROBOT.

— A ETE LR/ S U B TR =D — T ek
PLESAREE . ERTHRAE. IHIRERRAIE, STERCA HAL S AP B 1%
UL S8 I A] SE R S5 o

the 2—minute and 30-second in which a ROBOT is enabled to

MATCH Lb# play CRESCENDO
e 2 2y 30 BEII I, HLERAZK SRS "

an assembly of COMPONENTS that provide specific functionality
on the ROBOT. A MECHANISM can be disassembled (and then
MECHANISM #lif3e & reassembled) into individual COMPONENTS without damage to

the parts. $2HEHLEF NRFE hREMI AL & . VUM E ATHRE (AR E
WAEE) RN, A SR

a scoring achievement in which an ALLIANCE has at least 18 (15 if
Coopertition Bonus) AMP & SPEAKER NOTES

MELODY Jefi2Znh
— AR ZEADH 18 A (WEEIETEF X, WA 15 4) MY &k
P S B R A4 LS

MOMENTARY B#[q] describes durations that are fewer than approximately 3 seconds
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B X (FEICHR A HIBEE AR TR0

AT 3 BYHIFEEI i)

myRIO Expansion port, the expansion port on the roboRIO
MXP
myRIO #J&i 1, roboRIO _E i @i 1

an orange foam torus with a 10 in. (~25 cm) inside diameter, 1 ft.

2 in. (~36 cm) outside diameter, and 2-in. (~5 cm) thickness
NOTE &#F
BaMREIR, WE 10 e (29 25 BOR) , AME TR 2 36 (4

36 oK) , JBRE 2 Bt (4 5 JHEAD

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,

E. 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

ONSTAGE & & H. a single 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

an opponent ROBOT.
PUES ANTELL SRR RAS . Wi e S DU Mol
D. @i las N IREALHE MM TZER (B 6-3 Wi Bt )

E. lL3EE R

F.OAEGEONESREERN (58S MEMARESAX, B 6-3 %
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B X (FEICHR A HIBEE AR TR0
LIRS

G. oL [ R K (B 6-3 HIEEPIZHD) . UKk
H. AR 6 5% (K 6-3 AR absl) -

L. =R E B/ FARIPLEA

J.JH G424 HMIRAG & ZEHA S B — AL AL DL
—AXFFPLEE A

the set of COMPONENTS and MECHANISMS used by the
OPERATOR CONSOLE DRIVERS and/or HUMAN PLAYERS to relay commands to the

e ROBOT

BRAEF AN/ BB AR LS N RIR 15 10— R TR D LAE

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
PARK {5 Section 6.5 Scoring) and does not meet the criteria for ONSTAGE
PERCTRAE AU, WL A MR AT I8 5 8 4R T 58 £ X 9 R s

CEE R R, #RYEEE 6.5 15 C Wiridbrie) , HAREGE SR
1

any device or circuit whose capability is limited to the conduction

and/or static regulation of the electrical energy applied to it (e.g.
PASSIVE CONDUCTOR
wire, splices, connectors, printed wiring board, etc.)

R H D REAN BR T4 SR/ sl AR 5 B P T e AR A ) 5l R
(IS k. B RIS .

PCM Pneumatics Control Module “<.zh#% il 5k

PDH Power Distribution Hub i 3%

PDP Power Distribution Panel fil F1R

PH Pneumatic Hub <z
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B X (FEICHR A HIBEE AR TR0

an action by a ROBOT that is preventing the movement of an
opponent ROBOT by contact, either direct or transitive (such as
PIN 30 against a FIELD element)

—ALE B BRI SRR A (S —A iRl Bk
X7l as AR B S

an ALLIANCE colored HDPE panel attached to the STAGE leg
facing the ALLIANCE WALL

— YR PE BB R B R R, TR SR b T BB
Wik

PODIUM ##E &

a penalty assessed for egregious ROBOT or team member
behavior or rule violations which results in a team being

RED CARD Z4Lfi# DISQUALIFIED for the MATCH.
RS IIBLEE BN 5 AT A ST, S8BT AN L e

=23
G,

an official who is certified by FIRST to enforce the rules of

REFEREE #:3 CRESCENDO
H1 FIRST SMER$AT “IImISE G 7 HUNEE 7 A+

describes actions that happen more than once within a MATCH

B A IR R E L RIAT A

REPEATED EX 1

an electromechanical assembly built by the F/RST 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

ROBOT #HlL#s A

movement about the FIELD

H1 FIRST Hlas NFESERMARIMERINLRZLN: . T T A8 MLLE

AR S 5 IR ARG - @5 =6 REAT
e EiRs 3

ROBOT STARTING ZONE a 6 ft. 4% in.—wide by 23 ft. 8% in.—long (~193 cm by ~721 cm)
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su FIRST® IN SHOWSM
w s’ORBngICS GRESGEN Do presented by Qualcomm

COMPETITION e s firstinspires.org/robotics/frc

KBS (FEXH o KBk F AR B 2R 20
HlE AR X infinitely tall volume bounded by the ALLIANCE WALL, AMP
ZONE, opponent’s SOURCE ZONE, and black tape. The ROBOT
STARTING ZONE includes the black tape and excludes the AMP
ZONE and SOURCE ZONE tape.

—/NEE 6 R 4 Hif. K 23 R 8 Wil (#4193 JH kx4 721 JE
) MR EAART, MEREEE. P R 6 T R DR B e R
o Mlas NRIE X ARG BARH, NEFEY & XFE IE X I -

RP Ranking Points HE44 7y

RPM Radio Power Module Radio/Jo 4k % Hi fit HE A% H
RS Ranking Score {7 5

RSL ROBOT Signal Light Hl#s AME54T

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

SIGNAL LEVEL {£5%%;
outputs

HTF R EL RR<IA HRIETEIEHE 1A e, AFERR
F roboRIO 3k PWM #iHi. CAN 55, PCM/PH @i, VRM
500mA i+ RPM & i1 Arduino #ith.

an assembly through which HUMAN PLAYERS feed NOTES into
SOURCE &R the FIELD

—MAiE, BT, ANRBGHE R EAT

a 5 ft. % in. wide by 15 ft. 10%% in. long (~154 cm by ~484 cm)
infinitely tall volume bounded by the SOURCE wall, the edge of
SOURCE AREA &5 [X 18, the carpet, and ALLIANCE-colored tape. The SOURCE AREA

includes the tape.

—A 5 FeRFE. 15 RK (£ 154 k<) 484 JHOK) HIFERR A
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B X (FEICHR A HIBEE AR TR0

B, DLERAE . OB L o ety e U kA
.

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)
SOURCE ZONE ZEX with respect to the SOURCE wall and includes the ALLIANCE-
colored tape.

AT OTAREL, S X BB
AR By B e 2 VR X AR B VRS R 1 B8R 6% et (4 48 &
K) ARG R B R o

consists of a SUBWOOFER and all elements above and behind the
SPEAKER #7 8 ALLIANCE WALL

H A A B 4 A R IDC B e TR R TR ) P A T A 2 A

1 of 11 marks used to identify placement of NOTES before the

SPIKE MARK & EfI#rit
- MATCH. 11 ANFRIE, I T-1 5 L 20T 35 2 i 8 Ao

a scoring achievement for a HIGH NOTE on a MICROPHONE
PEZE 50 X 5 B AT 43 St

SPOTLIGHT 64T

a 3-legged structure and 10 ft. 1 in. (~307 cm) from its
corresponding ALLIANCE WALL. Each STAGE consists of truss
feet, truss segments, truss junctions, aluminum framing, and
STAGE £4
polycarbonate sheets.

=ENGER, BEBSAR RIS 10 R 1 3eF (4 307 Bk o A
BT BLHIMTZRMA MIERSCRE . MIZERRAL . FRMESRTFN IR BRIR AR 2 A o

an infinitely tall 6-sided volume surrounding the STAGE bounded

by and including the ALLIANCE-colored tape
STAGE ZONE #£&[X

—ANTEBR A 6 Wk, FEZeE DT IR I KB Ry A i 5
GRCHFTEN SRS

STARTING CONFIGURATION

the physical configuration in which a ROBOT starts a MATCH
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B X (FEICHR A HIBEE AR TR0

BUES N FFAE LE R By RS

a white line spanning the ALLIANCE AREA and adjacent SOURCE
AREA that is parallel to and located 2 ft. (~61 cm) from the
bottom square tube of the ALLIANCE WALL to the near edge of

STARTING LINE #2448
the tape.

AR I L X R 4R PR X 2R T T TR R R
BN 2 FeR (4 61 JEK) Ab.

a person who has not completed high—school, secondary school,

STUDENT 224 or the comparable level as of September 1 prior to Kickoff
FEHFOCGAHTE O A 1 H AR & sim S22

a team randomly assigned by the FMS to play an extra

SURROGATE Vs
Qualification MATCH g1 FMS BEALES IR BEFT 7 A% ZERFHINZE ik D\ fH

a credit of 5 points towards the opponent’s MATCH point total
TECH FOUL £ AR M
FhgEh Xt T 5 51570

a resource for ROBOT troubleshooting, setup, and removal from

TECHNICIAN £ AR 7 .
the FIELD #L#% N bR . 158 B A N7 RS [ 0 B2

TELEOP F3i¥rE the Teleoperated Period it fE 1 /EpT B

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
HIE 5-10 HbRHifY 4 ANJ7 R B s rE A 14 B e i 2R i BBl
AR A

a legitimate business source for COTS items that satisfies criteria

VENDOR At/ i defined in Section 8 ROBOT Construction Rules
A5 8 T E URRHERY COTS Wy i A 7 Ml 5

VRM Voltage Regulator Module Hi [ i i bk
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COMPETITION e firstinspires.org/robotics/frc

B X (FEICHR A HIBEE AR TR0

an infinitely tall volume bounded by the ALLIANCE WALL,
opponent’s SOURCE wall, guardrail, the ALLIANCE colored line
WING 2% X that spans the width of the FIELD, and AMP wall.

IR, XERHO TR PR BB I B T R B RO (0
R 27 X BB B T B %

a warning issued by the Head REFEREE for egregious ROBOT or
YELLOW CARD #}# team member behavior or rule violations

ERAAE T WL NS RAT A BT Ak B

<
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2023-2024 FIRST B HbEE “HRBE” KE

/4

28 T £ LU 2R F 1 -8 FH #E ]

Game Manual Part 1- Traditional Event
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%S pogil=k P

1 7/11/2023 R KA

1.1 9/9/2023 6.1 Ebritt: 6.2 FEHIAT arm #8): 7.2.1 Bi3): 7.3.3RE01 Al 12 %(3): 7.3.4 BRRALS,
Ii‘;'; NPt L FETE B s 7.5 BN PAHAS 4 TE B s 10.0 dd B ARAE; St BN SR E
I

1.2 10/17/2023 | 7.3.3RE12 ) d Witksh (A e W fHUEIE) 5 7.4TEO3 N c s 9.2.5 %1 9.2.5.1 uiF Al 5
Eﬁ%hgm AMEBON AR 2 R B TR IMA AN & AMAL H S R4S 5% B () DROS5 T 5 37 1 2%

1.3 11/15/2023 | 6.1 34158 Z BRI AE AN : 7.4 TEOT BAfHLIE Hn e Ligle 8 FHeszmer; 7.5 Bk ANLR
B3k “Is Your Drone Legal” M58, EANULIUE FECE N2, 8.4 MUK NN 8
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1.0 Introduction /4

What is FIRST® Tech Challenge? 14 7 FIRST B} HkR 5% ?

FIRST® Tech Challenge —— FIRST Bk 38 (LI FEHRFTC) R—ALISAE R OMINE . BEA T4
s HRIBARSS . FE—F— e, MRS #E. WA fEE BA A E0S T les Ak
fT—RINES . FIRST Ui H 2 5FH 5KRAENSEAFARIRG BB LS, ARE 2. BEIE
SLEREE, IERCA FIRST XK K EM & B a5t . 8 T g8 % FTC s HAh FIRSTHiH (FRC, FLL) i&ifAl
FIRST ‘B W www.firstinspires.org.

FIRST Core Values FIRST Kj#% 0o E

FIRST #Z.O M AR A A AR B R . BEMAWTTE. FANAIE. FIIHX S, BRSO TRBE.
BEFERAEY Ny SAREER A A SR — 4y - FIRST A XKIBN DL P& O M E R T FIRST BUBLS: &
M ENLKSH (Gracious Professionalism®) Fl&1E354+ (Coopertition®)

K& (Discovery) : FRAHRE B REFHIHL S

A% (Innovation) :  FATHIAE JIFI%E 7oK figtpe 1] i o
o (mpact) :  FRA1EDEE, DISCERAI 5.
A% (nclusion) : HAMHERE, OUEER,

H1E (Teamwork) : AT LU, ASHEMRK.
R (Fun) : RATEZIERBAVI A —D] !

2.0 Gracious Professionalism® &34 )L k5 ph

FIRST fiff X AN A TE A A B e XA~ H 1 H #Y
Gracious Professionalism® *yaj [ i) % LA " — Pl il i B TARR 73, SRS EM A, SEN AR .
VLAt #5957 R Wit (Dr. Woodie Flowers) I 412 2 5 i P % A PR 45 0085 short video

3.0 The Competition - Rules and Definitions 5% 38N 2 X

3.1 Overview &4

22 FTC W22 3 B4, FiR. TS5 (STEM) $ifE, If H Sz TR R P R NS 7s SeiRmm s,
B 2. XI5 N LB HTEE, 5L b Em &b ge, PEZR IR LU LAILES AR I
WO, ATRMTEERGR, XEERESPIMLEZ AN a8 E RIS .

ATEEHMA AT RES 20 3 FPELFR T . R TS, & LIRBEFNRATRSHE . RPN 1 B2 T SR H AT AR ;
SR, BAATLHE B 24 1 ) DR 5 S BE B ORI T T 2 I Fp e . DU N X L3R 7 s 4o

3.1.1 Traditional Events £ T&H

LT RFIRIEFREERAEFIER I, Mg MU E MV NS5 Y515 EMLTE. 76 FTC fLLaeit

B, BRI A A R LES A5 0 R B IE AR e AT ZE AT — e B B LR DL A T — 34 T 28 f

HES . F— D ELIEAEN A 8 3 50 LIMAFATER . 4 FRFMITRLHEE B FIRST M3 H &1E
(local program delivery partner, LAR &5k PDP) $24Lf), Hi5FeEM i &3k, P&, 045, HEPAE A
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http://www.firstinspires.org/
https://www.youtube.com/watch?v=F8ZzoC9tCWg&list=UUkWMXdRQr5yoZRz7gFYyRcw

Fof SRR S, 4 FIORAALI E, HLSALLTE, PR (R ZMELTeD) DR 7 x A E B89 I
FIF I ) e T G 3.

3.1.2 Remote Events £ " &EH

2R P RBERAGLR TRBLEMOR, BN S HE SRR R R REBOR . MM IITCIEEL FHRFE S FIEE R
BIEOUE, RETETEGM (£3%) HHEmEINEMESEM SN 254 FIEFH LT EITI—E Y45
FFE TG ML E, SEHSGES Mg (RIEEE T G R sGE 77 K~ 75 2023 429 H 9 HIY
FEAH AT FFEFETAT W) - BMES 5% FIRFG S84 T I & O REE AT E AR HLSE45-5 K
EMATHES . ML FRFARMZ, & EFRFMLIRMES 0 TERMLE TS, AR HE T HEFNE
8 e MR PRSI 7T R E5IFEER, R THESMTT, HREE (& L3RI 1) Game
Manual Part 1 — Remote Events

3.1.3 Hybrid Events R & &%

REFFRG VL P HIRML EiP Rl ML N ERFPHEN SN MES T AS3E, L DA T A
bLZE A (026 b il i A 21

3.2 Eligibility to Compete in Official FIRST Tech Challenge Competitions: FTC B F#ZESHEK

3.2.1 North America Team Registration db3&3h X i) AR M
BERMATTER A FTC B ELgE, PALLE FIRST BEATHR 4 00 I 2

1. PHELGES M 24 (Team Registration System) 73477282 ( registration process) -
2. BT S AT R ZRAH ST 2 o
3. BMEHWRIAE “HL:” WA N DE RS NS 58 & (Youth Protection)

3.2.2 Outside North America Registration Jt3¢ PAAbHh X ] BA{F 73 A

Jb3E AAM b X AT AR 06 20088 i BAATL TR R e 4R 4% 1M 24 i 982 (Team Registration System) . FEZ=AH K (VM 2%
FINASEE FIRST B RSCAT . A6 31X LA B 5 1 BATL B 7 [X 38k ) PDP LT i 7 B2 SO AT AR G 2 46 (8 3R
WMk, JESHR) .

3.2.3 Youth Team Member Registration & g4EB\ F 13

4~ FTC B BA R #T5 Siamad FIRST B M it 73 M (https:  //www firstinspires.org) . 44> FTC BA 5 5
Kk g i NLITE FIRST B M UM ELAE «<MEREBRRTEZ> # (the consent and release form) . 1
AT BN SR I HE S T TR ROk B W 4% 4 3k B https:  //www firstinspires.org/resource-library/youth-registration-
system

3.3 Competition Types tt 3K

FTCLLZEA JUM SRR, AN E AR e T8, XU G HPDPW AL M, 1A H F e
IAREFEANFTCHIZE S rp K2 f5 e 32 7. 3 2 383045 HAE W W FTCEE 5 T https: //ftc-events firstinspires.org.
2 B T = 0 B AR S A SR 6 5 TR TR 1508 .

3.3.1 Scrimmage &

g FIRST BARPRFEMALE T 1G5, S FEB\T LIZESC IR ZE i BARES B IR 5 & B ALES AN HOKSFE, dfThles
ANELFE, SR SRS G B AT ERAT DA2S a8 i FEoK R IE SR L FR i £ o AR ZE 2% g It FR AN AL 75 2
H1M W1 PDP X 4 — 8 i #e B 24/ (program delivery partner FIRST ] PDP % & &4 W) « B Y
H B R B ISR AR M R Z ST TR . LU KA LS A I iE HAb ML 2 0. BMIA RT /8 77 2 AR
b775: (0 B2 SN N MR e
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https://www.firstinspires.org/resource-library/ftc/game-and-season-info
https://www.firstinspires.org/resource-library/ftc/game-and-season-info
https://www.firstinspires.org/robotics/ftc/cost-and-registration
https://www.firstinspires.org/resource-library/youth-protection-policy
https://login2.firstinspires.org/Account/Login
https://www.firstinspires.org/
https://www.firstinspires.org/resource-library/youth-registration-system
https://www.firstinspires.org/resource-library/youth-registration-system
https://ftc-events.firstinspires.org/
https://www.firstinspires.org/find-local-support

3.3.2 Leaque Meets BEER & 5 170 51
BRI 262 FTC B 7 HL3E . BRI HES R AL AT S I B A0y 28 DL K X SE 4R bR 38 (league tournament) 5%,
B2 R HEE, WA WPRENR, BARIE, BaEKTE. MIES IR R AT R 2SS — e =
e, RER AV, FIRST 8RS 5 R TREZ A58, B 3enIHE4 7 g I 5.3,

3.3.3 Qualifying Tournaments and Leaque Tournaments ¥ FEMEEE IR

IRIERAR TN AR R BRI T H D T HAALZE, VIKEE, VPR AP, DU DIFESERh 2N 2 17 i 3E .
SNSRI RGeS I — A BEE, B ZMAR N R BRI — B e An2E . A TR R TR S 1EIX
SR IR AT 25 TP o 2 X S TR BRI AT S B e T DX I T S PTG T, X3 P A% SN B RS 4
WRIEMECE, DA SN Bii SE sl SR M AR SE M ML & .

3.3.4 Super Qualifying Tournaments # K ¥
R B HEE FTC B 73853, SAEIMIL i B S sIEE MR AR FE 3 JRTI oK o AT W) DA 5 s 20 21 381 [X gk
VEDRTE . LR BAR TR AL A PE R ECE I X325 0

3.3.5 Regional Championship Tournaments [X 3%

X3 e FE ) FTC 1) PDP & ZfIEH . (B K2 XS, 3RS FE M B T A% SR BB T b FE T o, iX
B X 3 — e R — 1 X IR e gg . IXIRME BRI S ZE DTk B HUEE BRI, &, N, BEREEANES . VR
AT DUSARR7E DX St th 38 o 25 3 KT (8 LU SR AN PE 15

3.3.6 FIRST Championship FIRST &t

FIRST 2 R ZEHFIRST R L AL, 783 E A5 ve 5% BN fAR Bt i 45 70 . FIRST/ R ZE I L2800 H A% T FIRSTHIF
HOH. RRFEASEMIKRAFZEZE, AT DA S 381G & i /KT B EE AP AT .

3.4 Competition Definitions L35 X

LR & XA TE T FIRST BHE Bk . & UEMARIBLLRE FRFF 3K, FFEBAF P LaMAE R (Filtn, 2
B W PORERMALER) o LRFERUN A& e 4 BALR T H MM E IR A . IR EAFRA S L IEE
S, ) R P S DL 5 S

EXBR Alliance — L3/ 1 IMELER A o

Ex ¥ BA Alliance Captain — — /NI B P HFO SEHE A i s A BAELER 27 AR AR FE, BRNTERR REUE . 2P T8 2 gk
] A FT T IR B AR o T BA AL AR Ay Bk B A K

B % $% Alliance Selection — HEALFEHE 44 51 51) A AL 67 UK 8 34 8] A0 BB B Ak Bk A 2 o

Bkl Alliance Station — i, T LS HUA B E i 6 ) B T206 ) BIBREIXN. LhBeh R 4L A T 7EL X
SR BESEE R Bl 1 S IR Bl B I WL AR AR X I

AprilTag — —F 5B R GE, T HTHEGRIIsE. MLas ARG LSS 2 AT 45 . A2 AprilTags HI{E 5., 1
H AR https:  //ftc-docs. firstinspires.org/en/latest/apriltag-intro .

HZI¥ Bt Autonomous Period — LU ZEF R 30 72, HL#s NIE LRSS 3N, EHARZML 28 A\ 32 6] KRG Tew & I
K E SRR, HEATHAERUS N B B R BOR e vE A3 HI LR A .

53% Competition — SE38 2 — 7G5, ZiGaA RIFIESNIMES N, 1E8 FTC BUH I —#85>, 43t PDP 8¢
FIRST S EF A2 aitbiE . FEHAMA 2 FTC 240038, EEHLE NELSEMPEH .

FHEXIK Competition Area — i A7 A RIS, Fb3egH. BCANE. b B Bt B A R AL B s e T itk
X 155 .

Gracious Professionalism® -


https://ftc-docs.firstinspires.org/en/latest/apriltag-intro
https://ftc-docs.firstinspires.org/en/latest/apriltag-intro

SYBEIX Divisions - >3 P 47 36 X S HR WML S S 27/ % 49X . s s gl 71
FOP SR R BT BT HHHLIE, BE RAFTR A KIS o 50 F0CH 1 B
AT, 415 TED LRI 2 T A T W 4 T30 e 25 L .

B4 Drive Team - g3k A RIBMAERIIZ 4 B RGN 08 2 BEETF, 1 LAEIKM 1 BH L%,
¥3EHr Bt Driver-Controlled Period — L3 H1 N} 2 43 ik #AEF vl LA M LEs N IR B

YK E Elimination Matches — e EER B I EL3E . 2333 VA B S SEAE IR L 38, 40 EL 386 Bk
WIIR W S ML P . BEES S0 2347 I BT AT 4k 42 R —5E (K EL 3%

HEBEBRAHI B End Game — 2 73 B %0 Beh 9B 5 30 75
EEZE Match - PI/NEC BTN TS 26 . HUAE A2 2 9 30 #b. B 30 AV H BB, 5 2 7Bl Be, #4%br

By 30 AN BRI A& W Br. H BB BONHRAZ I B 2 [ 8 FPAIMT BUFE S 18], AL #R AR T4 I ] SEkC 125 1 45 AT
B S A

HI5 Penalty - g3 8 5 0 3 SO s HE U A AR 41T o G 2R HE DR SRR IR DL, 50 I, HITE T R
FRVETHRAE T R B LI TE BN <CO3> 2 B LL H MR E X o

LR - — AN B 23 Ok 7E LU B 5 TR VR I 20 7 B B AR 20

2 BARE - AT UG, ABMIRIAS 7 i 2 70 #. #7328 09/MUERL (Minor Penalties) F1ORJUAR
(Major Penalties) .

3G Playing Field — 338X I —# 4y, & 12 KR x12 3R (£ 3.66 0k x3.66 k) HIHHILL K T B 77
Gy AR PTiC B LU SEE A .

HHIX Pit Area — S DR FISEFE X IH A FF A X Ik, FEFEMBIX BB T LLYE LSRRI BRS8N o 5 SE B AR 2 3
XA FLE] —skam -, —AEHORIE, S RA2 10 3R 10 38R (£ 3.05 k€ 3.05 k)  HIlEl. ALedk
Hi XA SR ROT Z R T IAIE B RN, IR 83 2R IR A S X R

ZR>1%% Practice Match — F{HI} i) 45 A fH 242% 1E XA L2837 ) L 58

Hebr 3’ Qualification Match — pe g TS B A6 BB S I EL R . 6 Ie) LA 35 4 LIBUS-HE4 4> (Ranking
Points) K utit4> (TieBreaker Points)

#4449 Ranking Points — DULLAE ELAEH AR AF IO M T SE3e 2 1A 70, HARER LS 6 &
LN — FEHRA AR, B RIS 2 7, T-FAS 1 70, T4, KA%. wHAS 0 70
2 E3RE - IMA S50 (BaEin)s) EuH% s

Pl Robot - (LATHUA B MLt MG, IFTELLTEIFIATT M EAE L IR - HLE A e A5 6 5
5 7.0 FLAS N B R

4 Student - 7EIT A ZHTHI O H 1 H, @A MEh . e, BRI Rl .

RELFE Surrogate Match — IR FHIbRTE (FHETERIBIRIMIRTE) AIBMEECRARERL 4 HEBR, RIS &d
BIHEALTE T o ARBETERIAETER W R4S IR LB VAR ], (9 ACER A S I ARBE SR A BT 15 50 A S0 B A
HIHE2 A ek (HARERZE S FAb AROR P2 R 2R, B AFE AR S AR SRR AL 30 H A IE S HE
figg. RILFEIEERHNIFRPERER T RbRE, HAESRIMINEE 3 ZH 3%,
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BAfE Team — —AM{F FIRST SEAH 920k, S0, She# RN . X E8 FTC BMEMBA R A 2 U
BT 2N, FKT 15 A BAHWIR T (712 4540 M2t a1, 2251 S5 A R AR . B A
#hhZE L MR R4 (Team Registration System) & TEHFH S5 FTC F8F1y %M, 1H WL 3.2 17,

Bei: 4y IFE k4> TieBreaker Points/Average TieBreaker Points — 4fAfi"T-%JHE4 4> (average Ranking
Points) AN}, KBk e HES . Pk A PIRR R —— 5 1 A2y 2 (U fEi#ROy TBP1 F1TBP2)

ZE AR — X FAEL FAR S BB,

TBP1: TBP1 NBMEAEREIA AL EE P 3RAG H B 3l BefifS 0. 11 TBP1 2 A& RHEEAEN,
BT Z 5 BT HERL R K B SIE BURIAS 2 S AR PSR P2450

TBP2: TBP2 NBMATEREZHI FE T 1E LL SR i & B BORAS RS E 1550 . P TBP2 2 s A &A%
FESRAEN, BAMEZ 5 00 BTG HEAL ZE 1 e B BURE .8 15990 B RIS LI IR K- 43

2 L FRE - 0TS M
TBP1: 3 BMEEEAHAL R A shf B 320 TBP1.
TBP2: H 3 IMEAFIAH AL 2B 4B BURS 1550 8 TBP2.
TH P 5.0 B2 1 MEAMILHEAS B BE PR AR -
W53 Tournament — RT3 F 1T DALE MRS 22 B X80 B i O 38 5, B0 203 FIRST i ik g€
3.5 Competition Rules 3N

<C01> ¥&517 4 Egregious Behavior - £7:% 557 ML &3 N BB E G RIRIUANT & v i 1O LA e, AN 2
W FTCHE AR . BHTNEE HAWRT, HERA/E] H sRAEF T BRI RiE S, A% fR ek,
E R, FREFR D ANBGRE S HE AT N, RZHUGO T, ERPANTAER, A MRk
NIRRT — SR REAN/BLL R . 2 )5 P 1 SR T BUMELAE SE38 2K 25 LEBR BEA%

FRE B A )38 okt 51 S FIRST SR & . FIRST Sl fFIZE < TAE N A 18 DA A L ZETHAITT,  tean
P BR B R ZR AL B RS BUM SRS R A

LU SAIT AR NRAZ AN, Xt 3R 52 535 AT Y B o s A BRI, 38 TAE N RS AMFIRST A
HORE T AN ZAT A 75 B R 12 AR MR R 4

<C02> FHIHUFR Referee Authority - {17558 & P X LU BE 45 A MR A B B - AT Pul 2 e
a. FANMA2WEAEM LSRR IR A

b. X ELZREAF 1 B AT A 1) 8 5 28 X 3N I3 ] X (referee question box) P WA H . BB A
REUR — DL 2RAR R NFR A1 X HR 0] ATART S ] 0200 F R ZI R SE B o) 1) L H

L LR B RSN, DRSS TR 3 S LLZES R Y HE N2 I XX ELBEF 3. 2
B Ja PITAEAL SR ML E LL 6 0 BUEAT IR S 73 BN E N B IR DX B HY 58

i, VERFERT B DML DAL T — 3 LB AR AT BE AR M £ 5T LEFHR I 4, BB ZETRS

N —tege. NIt RE AN R . X 38R 5 — 17 EE 3R 1) S UL J0AE LU 26 0 BUA AT Ja
5 Bl N REASE A X FEH .
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B B RS U, 53] i FTC B 96z M M B 95 T (FIRST Tech Challenge Forum) k£ /2
TR o 45 L TN B 0 IR [, L5 T RS i A i«

<C03> ZI ¥} Yellow and Red Cards - FTC [ 38 (1) 5 /21 w2 B B L Ml i 15 FIRST i
(mission of FIRST) IR . #/LT R H /R A IR T 55 FE XA o

BA B SATLES A R S SR (S D SRR, HA5 8] — ik M/ B i, FERRT LB, IX R
HBMEEA 3R BRI OL N IR 58 ok & A SRS —SRZ0M. B, 7237 BUEE PRI 28 5K oL

Eh 37 W 215 Yellow and Red Cards at the Competition Field

FHH (head referee) W[ LIYERLFE P HURBEME B, BURRLIIME RIS 2 R R . BRI 7ERMEL
Jof T YK S Y v 245 7S PR AR

B KT, SRR e AT R B LA A [R]NHRAT— TR SRR TR L. ERCARAELL IR A AR
N KL

CZWE LI AL, Rk S ERBEE MO R A3, BRARA LT Pk filsh. L0k SEUR L%
ik (ZHE RGNS, JUGHEPHS TR —) o ZRAMITRES SBOMET RIS TS, BUHTA
B WHFLFEAE S B IRSE, TEMIRIEMIE] , B/ZL IR B0 B AR, TR —BA T QR RAN B /4T
R, AR SO 2 WcE o SR R —BR B A MBI B B, AR KB W B2, B
HREAAGLESR R %y o AN BLPAN R AR BIZIME S B LLMAR & s % LU g

b 3% /M 4T # & Yellow and Red Cards off the Competition Field

BATLRT BE PR R FE 58 R XA A A7 R MW B BE/20RR, X BER Y AT A ACIRG R F 1, I hFRF R E R m
BRSRPEATIAE , fEREREEAT A o i, B ORI X R 708 IR MR A AT 4] IE A ST N, 3§

FEEXTMRAFIRST SIRIEAT IR RS/ 2T DAL Sy o 0 RRLE S E A 45 R /R B2, 438
EHESMESEERA . AT S PR AT 8 BB R — 35 H L . AR GO AR

S IRFER AL, TEHFOLTE 51 IR e AT LLAE A SN B B s b, HI T BT sx B BMELSE — 37 IRk 38

Fro IBMEYERIRFEWIE] (ESE3E XIS MG B BRI, HI T S PHT 7 BIV BT LS HUgR P SRR

EIRFERIRA TG, BB/ TEANLE N — ik et

<C04> -F-tu3% Ethical Match Play - HUFE A A& ZORHMAMIESF IR STEOK . ARXTH ALk HAd AT
AT T OB BOHK o A — SIS B A 77 U S BUCR BE R A B bR, b8 5 FIRSTHIMMEASTF, B
RAFEBMEIZR B NG o 35 S MU AT RE S W B S a2, BB IRZ . T A d SN <C04>:

2001 BREMKPEABMFIBRAIETELLSE, CEAANELRIBRATELLSE sBUKIR R S - CRAXFT AU ABNAHE 4
7 HE DA THT R o

201 2: BREAKEABVFIBEAIETELLTE . ABCK ZIARIERE , 1 CEASBIABA LK LAEC BRI HE 42 BB B -

201 3. BREMKFEABVFIBEAIETELLSE . ABUK S IARESE, CRANISIRIABNEUK . TIABNEREBOK, B EACEA
HHEA B BB -

TER: B35 RN I i A AT ] — I B 5 AORS(0,  aHe D)AS 2 B L 122 30 BEL AR o LU R A N sl i A
LA R o S 4T D9 2 S B AL SR A% 5 AT

<C05> — X Afi— & 1L28 A\ One Robot Per Team - £—ANF M it A FE A BAELER R AR 1 A P18 AN (ZHLE A
FAERFEER I MALE RSN FTC tbg. AME TR RS Pl R FH P BRI A

Gracious Professionalism® -
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a. RAVFLLIEHI IR I — A LB, TP 1E 5 — A HL2 A E (A w174 1
b, AL B A I % AL

o TS L EHLEE AHEIE B2 5.

A 7R Fu G E A S L L A B g

AR £y 32 S oA S R A O A 25 13 S
KT d I FEEATREFPROUT, %2 HAL S SEA D BV EN LS AR AE AT UBISN. Bldn, STERAK 1%
WA TES 3B, BN 3 — SCOMIL IR E TR R B SO AR AT BT - TEMRIEIL T, MR SRR
Kbt A AT R DLB AN S

<C06> 3= 2 [X 3% R 1 A\ B i A\ Competition Area Access - R 45 38 H N 5 25 it AT 3535 26 1 i 3 A R Fo 14
BEANTEZEX k. AN SOR B RS RI B T S S X k. s AR (& HA BN Drive Team) 7E LG ZR BT LABA
AR e, ELFE AR A e TR (B B BN driver) FOBA 52 A BEFRAEHLZR A

tege i, B HA M N R A . AEHRA A, IR B 00 200 ph s WO SC AT R BA S SR ABAE N 2K 3
FKo WA KR o, A e uiE GRS A 1 MR SHESRYE B AR A TR . TEIEIRTE+,
IR B A AT IX AR E DT . AN SSHu b K 15 16k 5 A IS P BAATL o

<C07> Hefr 3% K Qualification Match Count - S iNEEFER 38 BEFRARFRER. WO ZR A X 38 1tk ph 22 A BT
TEARH P TS RI6IHEA 2, R R F LT e, 254 FFEEN NI ET6I5HE 5%

<C08> HEf FE SR PATLK IFIFRIY 18] Consecutive Qualification Match Timing — % -T-HE A7 38 b %45 Lb 95 1 AT,
M E A BB AR O T S & 2 1], 23R8 2 /055 Bl A 1] . Y IRIHE A
AL [T B B[R] 15 2% <C 29>

<C09> sLif it 4y Live Scoring - LLAEHEAT IO %, THr# AL RIS (LLBERMGHER) « HEILL
LT, AP A XA EHEIEHE R, GIN T L8 BRFCFRARAS . AT 51 1
IR R R, B WSS A S A e SR “UEREIR” 14 L.

<C10> RE WAl A3 H R B X & Recording of Discussions - & JHFl% A 51 R & AR AR
FEFLEHOL T, AREF R EF RSP DUERIIE SRR I & B HR 5] N iR R F TS S HE T
o ARG NIRRT . A AR A, (B EY, WAcE R EERE Y F AR BN
DUR R ERA B SIPZ TR, i 200 Y n RSR o A P e 4R B -

TR A AR A O ERE RS T, 10 DLk RS 5%
<C11> BAELERFE L3 Team No-Show for a Match - 4L FEIF IR, #2380 H B AE I Bt X3y 1%, BA

PR BT HHE (no show) o IIIHLEE ATSHEHIZE, /IR 45 Bl i 5 31 e Mg g3 MR 95784
% T2

<C12> L4k @ W R #| Wireless Communication - 25 1| 75 v 2835 18 9 % B B\ H © ) Wi-Fi 802.11 (2.4GHz or
5GHz) JZ#ifl. AP TLE IR, OB EARTW T R:

TP (FIIFHL. P A TCLE IR L) -
b. &I W% (Ad-hoc)

AT % A4 = ATLIR] 1) J6 PR JE T

. FETEFR XA I AL NGB
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FEFTBAL . AEFTBA AR 3 ST T L 38 2 15 3 0 A5 LML S5 LA A Z I Wi-Fis % # 175 5

R <C12>3%, HTE ML LIFEH gk (disqualification) fChAEAL, B IME P RE L Fe . BMEATE
IHZER N B, HAS RIS % i L P8 $e 4 . FIRSTIE B TR B, FFoesg S 6] i JU ALt
BAMAIARTT -

A TSR SE 28 7B R (FTA, field technical advisor) % To4k2e 4 imil . BAMELR. 210 i A&
ArkEHR, AR R AR AT IR ERAT Ao FTANCE ] RS SO & )5, K5 R — e T 7 S
MBI . FRAKGS SFIRSTEFH T/ENREE, HiEREHER T<C12>HN], FHBUHE MBI ZEH %A% .

<C13> {28 A 354 28 A 1E 55 i L8 Robot Controller and Driver Station Wireless Communication - #1
NP AR I 2 R SRR 2 B WI-Fi ELE R A, A, MR 2 i S A B %% (Bl Pk
HHEY) ZEAWI-Figis, N TS A gefe, H R BErE M IEM X e . FRAE k15 2 AL A\ il 5 7] A
EEIWI-FidE AT BT AT HoAth 2 X e 2l o2 251k 1 .

i <C13> [ AL LLFE S 54% (disqualification) fCATEAL . B BMA 2 0GR H ELFE A 1. TR S MFIRST
IR TAE AN GIHIA<CA3> R B AR, IR AR A% T BMEARXZAET$ ik, BASRISEM
TEME % R B4 94 . FIRSTREEATIRIR WAL, I Ui & 75 X i AL BAATLHGE A A A1 F) A7 o

<C14> M8 N\ 3% #8235 LB MIUE Robot Controller Wi-Fi Channel - B\ 5 75 Ho FE I 7] i 2 3 53R {1 4 Wi-Fi
WGE . ARBMEIEA AT, e B

<C15> L& MR4% Safety Glasses - it & 75 3L 0 [X 5 5% 28 KA AT BN 53+ 5045 B ALK 7 #1506 451 R 3 4 1 ANS| Z87.1
FRAEE I 222 IR ES . IR FRE A 20 ANSI Z87 . AFrHE I IIE B HRAE 3P Z h3m PR &5t 2 48 AT 1

R FIRST ERFTA MBMAIE A FEHE o B ATIE T IRt 2eid ANSI ER 2 A IRETA AR . FITMB R . Wil
FHERELZTLUES %22 REE R EEE . OB G IR, e R (s A i 2 IR . A= NIRRT K
PHERBE, ol B B e AR IR I 22 IR B R R SRVFIY

<C16> Hi 1[4/ Battery Safety - Fjti TR 7EFF ik, 18 XU KL UF A L5 72 HEL

<C17> BB ¥ Footwear Safety - H:Hl1[X J7 7o 38 X 30N 25 1| 2525 52 b3k K v I BRI E -

<C18> i % 4&Pi¥ General Safety - FEH i Ay, WigHR, BRIk, € NEEER AR TE AL,
FrAEFEZ= R AR E o XEAT N RES N SRR, AR B Ak I 3 ) 2 4 i e A BB

<C19> HFEiH Audio Safety - WLAVH K EHX P48 (LB RN ZS . B IEGLS WO, SRS, WM. HiTH
P RS ETENR AT N . X S E S i AR BT B ARG . R AE 2 U)W A R s R R R

<C20> 5 E# K B3 Hazardous Materials - 75038 AR 5 (045 3 X, LUBE FOWEARFES , 2% 14 B i B
A E WY B 2 ) BB P A o

e WIRALE, FELCIRSIES, BAMIRT LIRS AR S i 2

<C21> RARE H X R ~] Team Pit Size - 2 X I/ NLiEt 10 R x 10# R x 103 R (3.05% x 3.055kx 3.05
K)o BHFEFHRSRIETS MG, B ERNR ST HES/NT XA RS I A O R0 3 X 5
BURCE AR o

<C22> XY i PR | Two-Way Radios - & HE87 48 4 25 1k IAE 6 T To 28 B 2R 08 i1 5 45«

Gracious Professionalism® -



<C23> % |I- 8 Spectator Seating - PAFZS L fifi, [ HLFEb i 2 i RS B AL A LS. T fy i © 0L

AR G S HERAT N, B AP 3 S AR ) 2R o

<C24> H1z3) T Ef#F[R#| Power Tool Constraints - /743, 5. TSR, B MR gl T 2% |- e X B HL 3%
L, BRIESEEE RS A

<C25> Z: LM E AL 5 Monetary Transactions - B3 858 H 1R R VF, MRS AFEFTE SR FH AR
BATAEATE S BRSPS AT, BIanBSE T 545

<C26> I IHSMAR Outside Food - FRARR|%EF L& IR R VF, BAMIEA N2 IR 2Bl YN -

<C27> HHEZ 5% IGPK;## Attendee Gracious Professionalism - (T[4 e 2837 M & 5k 2 2 XN IS A C
TR B RMIAHRAN L) SPERAEIE . BRI AN A ST S R WA, W hFEE AW
KBS i, W RIS AL, RN TR AR

<C28> &7 L BUF MG TERIER Government and Venue Requirements - [\ {705 4538 57 24 Hu B & b S8 3715
FIRFER  (Phins s O, (R, AR TE%5) «

<C29> YK EHMM Elimination Matches - Y&k ZEfIHEN T2 00 2 BN T
a. BESEARAEEE Alliance Size - $EH I LEE, B4 20 X BRE M TR MMAEE, R TIK Tt
WM, S TFEEZS N FEXAIFEE, EIRTERR M BMRECE I T2 3 X B BB
i 2037 AR F203 BMB RIS L. — AN 23 VL, VKR BRI iR e .

i, 213 LA T2 MERIE DL — DNEREA3SIOME, TRIKFE LRI IR 25 AL, B3 i) 3 i
tH 7 AT DL AS B U b T3 o

b. =BAMAELEE Three Team Alliances - 243555 A S0 14— N5 B A 3 AL AR B 4% -

i FER R IRIRRIAT I LE 3R, SSZBMTEL RS BT AR £/ 371 BRI A S5 13 ELBER B3I A
i, EZE28 IR R ).

i, IR AR L AE R AT L B R TE B B JRWR 25 AT 37 A SRS S AR I 1) 2 11 P o k3 AL
EPBELMUGE BB BUF & 5 R L3 B I e 6 11

o BALEEE EEHIITRIE R4 PR,

o KRS ERE BRI E R B IR E 45BN

c. HEFEIFEHI Match Timing - PURITEIEZOR TS, [ L5 LA LB B0 AT SRR 2 SR TP A
ICH A8 BN a7 LS AR MOBLES AN T S e . AU A E A 0E, T LT
LSRRI P4

d. BAMAZK#& Team Disqualification - U151 MAAEFIRFEF I JHs (disqualified) , 84 AN R4 A
N
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%177 W
4.0 Competition Day Outline 3 H iR

FIRST B HbIRIEHI L TR H 2 E— RINHATRE T8N 28F (FRgE, BRIRMmbngs, XIPkese, FIRST &k
%) LEIEN:

1. BAMAZE] (Team check-in)

2. HLEEAKE A A (Robot and field inspection)
3. W& (Judges’ interviews)

4. PE{EF L (Drivers’ meeting)

5. JF%E (Opening ceremony)

6. HEZZE (Qualification Matches)

7. BEM%EHE (Alliance Selection)

8. VEik#%E (Elimination Matches)

9. M4 UAIZE R (Awards and closing ceremony)

MPMEZ SRR 38, AR EAER D DS 63

2% (Team check-in)

HL2s NG EEFI7 k6 7 (Robot and field inspection)
EEF- 22 (Drivers’ meeting)

HEf7 3% (Qualification Matches)

N

4.1 Competition Schedule 2% HE

TR MR EEAETRAT LR H AR AT S SIR IR IEL A )G . FEHEE R E
2o

4.2 Team Check-In JAMEZ R

4.2.1 Consent and Release Forms 4l{ERIEBE AR ERE

NS FTC RN Fr — R K &7k H B E R EB L a5t (consent and release
form) o APEAEEEE IS RN R B X 0 R KR B2 A R RV S b . R ) 3 5 A S T SR L U
FIRSTEW FH 742, MR EKEAEEYE @ § M E S R M 255 FIRST website 5¢ /i 0115 7 &4 [
B DTSR TR LRIAS

4.2.2 Team Roster P\ ffi i 7 4 H

wA# %k (Lead Coach 1 8k 2) MAUHFANRIBMER AR (Team roster) F|FEHIY. LA RV T S M
L5 A4 B R RS G AT TR G W) B A3 S e B S R I A B RS . U RS R\ BB % ) B P 2 1 AR K

AR ERTEEL CGEESEMR0) « MR DLk AR S FIRST B M 5 £ ML M R Geh 4%
FIFEFTER . BATLRL  RA ZAE 2% S I 25 B I i 3258

4.2.3 Team Check-In Packets ARZ 34

Gracious Professionalism® -
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— BB, SR, B — i A AL TR . St e S T
AT &5 TS B Y20 A4 % 26 8 LR e LR P R M I (T (5 T AR . i
AR EL ST OB E R H e i R B R T A

4.3 Robot and Field Inspection Hl.33 N 137k 2

FTC MIMLESs N2 Sel it HLas NS BRI G & A RE SN2 . X B A B BRI 1) FTC HLEs A S LA A

R o AT IR 57 B FpfE sk C i fyaly 7 FTC B <Hlas AR K ik AR o FIRST SUilBAifEH
HLgs NRER EATRS, TESMIERFIYIE N TR

4.4 Judges’ Interviews TFRHE R
FEFTCHZE S (BRIEMF 28R AN |, PEF R RE S &40 =AW B
1) PEZEEIR; 2) WAGMATERFRERN; 3) TRELHENEY . F—BUKSHE102150p P =4 PpZE it
17 “Fyghe” M. WAFEE . DL 555l i e AT
PRIE. S¥HIMORE R, TER K ERIBME, BMERIFLES A, BUER
ANPE B A 1 2 07 TH AT 4R ) o BT 401 SR AR B L AR A SRA SR
, DA b
R 25T T, SRRIITISIE. | g 0 s
UIMEAGEFEE DI )G, PP R 8] 2 0 O & 7EMR B35 2 5 3115
HIFA R R . DAL 0 2E A TTEAT A R B2 T, 4R AT A T IR
[ A S AL T R P R % 7 2% 25 /D FR IR 795 44 BA SR AR R BT MR ELs LR N TSR 2 A ES S I . 7E KR
SrFEFE, AR (MBI ISP RRIR, EASEES SRR,

BMEASE B JE NS INIPRTE . AREMERIPLE N MR A2, AR AT DL 2 pPZE T
AT BIME SR H B PLES NS IR AT AR PR, W2 5IFd RETRIPLE

4.5 Drivers’ Meeting #:{EF &1l
B T2 B T HE B TF AR R . 3L T TR IL . 7 200 | o B 26 U BRI . B 23
BIEREE G R, HWInHEA RIS, B2 MR L FE R T N B S M55 54

4.6 Practice Time 2x>]H}[]
E—SLR T S S AR AN SR WA PR AL A AMELAE o 25 ST ] S 3 T2 B Se 2R i SR ke 22 k. BTN i% AN 383

2L

FEHINETEH LR VAT GRS ]

4.7 Opening Ceremony FF 5=,

TR O BUBEIERIT 3. 7E0TE s, SR E T RESR R G AR S 38, S 2\ R A
Rk e, MAMTRMEAN. BEBNFFRFHIRAE CBF SIS | KRNI RALITE.

HECLBE S — I I BB S 0 3 BORAEFF RE N AU EHE A S5 . FERR R ST R IR it 2> R B AT
Hro BMET BATHIAIE K S 3E.

4.8 Qualification Matches HEfr 3

BT 70 e 2 B HEDL F8 3 kN BT JB B L BE D LAY » YRR H TR IR & A S HE L 3R 38 2 . LR EoR T 383
FLEER O RER Ty, AL BB i ta (L fasi i) &5, HEA oK S Pes w0 as ok e R B 317 HEBA
B HEE SAMILE L — BRI PME R 4e 1N SRR SRR 2. AT 0SS H 30 B SRR 2o HEF T BUSR 35)3% -
Mfﬁﬁﬁ%’%fﬂiﬁﬁgﬂ‘]ﬁ LIRS A IR, FIRAERRIRE e B L HM RS, B A R H 3 5 —
FHIHIR G2 b,

4.9 Alliance Selection B8 %&+%
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VTR FE R 2 R T S S I S K (B0 K6 JUMEACR . WIRIE A eI [ D\ i 2 0L
21 XL, IBAIKIEN A 3 AL W BMT AR % 20 sk LU R, M M 2 DAL 1
KIEh 247 4 MBS 5 %,
B A A P TS M . 5 RE T DALk 7 AT L A 0 L PRI BB A T S LRI 28 5 B B
FELL Y TR IR P B T
FEOAZE 1 4422t M A . e PR 2 T4 S I ] P 22 B 5 X P 5% 13 A £ 25 I B i %
o BT LI THG DA AR (01 Y et L5 45 v LR A A BT 3 17 0
R, BARAEE — B AL S AVl . A LA LS, FLBUE S R ALt

e
HEOLFEHE A i IO B BMH 2= St AW RS N o HEAE e e AL AR 22 A AR 3 L BT 4 SRy % BEL A 3837 LA AL N A

IR o

LML A I NAEfTERE, AR N R8s, A BRSO B s M. 24 BT &
iHIE, AR B A A AR b . IRBMEES TN BEBIE . IS A O E b B B, (HAE
Bl HBLAR LR B AT DR VIR B BA K 85 F CR BRI . Z AR 48l )5 . B B 75

1 FLAB A TR H R o
IR AL P 5 2 D A BB B BA K 4077 26 L% B AR 2 1 — BB BA AL BB AN 26 SR, BB
HIEBMLD

MRS TIMEE21LRE L | GRS — DL (BRGNP = M)
S P FRE IR T, 6 35 AR EFR AT, AL A I 42 M\ B IR IR A AE OO
15234) o (EHRGRIT (450 FRISAREED (B BN K AP . BRILAFELE R, LRI
(LB IETE

PRI BREE R 2 )5, TS EIFE R K S0 S IR FE U 547
4.10 Elimination Matches ¥k 5%

Ve IR PRSI AL ) 52 S AT T R B I L B8 o HUIR DR IR B A T 15 R CRABED XTFE 457 CF
D 25 R X S SR BRELPTR B O -

L gE Semi-Finals
o NSMTHIRINNEASF T 1SR T NO AR, 45 AR,

o 25FhFAHRIEXIFEISHIF. 25T AL EHRE, 35PN aEkE.

P53 Finals
o PIRFEMH BN A (1S H4AS M1 [ EE)

o HIRFE2ME BBV U (25 M3 ST Z I KIEED
TEWIRTE . IMEARIGHER 47, RSPk, i, PIX 3RLIRA R . ARYRRIRTEXT M 2o, e L lE

SR E L H BT —46. TRRCHUIR P eiRes 2 JERY BRI 2. SRR RJe & — E R B A B RS
A2 . TR A /R B LT
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M48ODE\|‘

Winner of

Champion <
T EIRR

Finals

Final Winner of Winner of

Rounds Semi-final 1 Semi-final 2

IRER
t
#1 Seed #4 Seed #2 Seed #3 Seed

Semi-finals 1 Semi-finals 2

F

]

Semi-final
Rounds

FIRE

L

TEIRTEINE BRI LRGN LR IR BT S B30 ISR B =52 B, IR AR 55— AR B3 BME
WAHES e geh B Rk P iRIEEZ RIS | WIS, MR UGEE T, WA NE =35I,
HHRE N LY lgs Aol DME R & - IR AT ZE I LY. e o Se I e ik be i pLas A A2
ATRFIR BRI o A IR B e 38 I B2 % R BUATL 8 N AR e 1 J PR I B P e

TSR SEBMETEIR SRR A%, W Fr R LA R oM o A LU BRIC SR P O 2 LR IR - ZEE IR
FEHFURZ AT, BREE A 0114 [ <C 29> b T )0 88 138 3 W6 1 = A 22 37 LB 3%

Jr A AN LGBl L 53 5% B il AL A 7 56 6 XA A4 I 25 DX N e B il o RN IR B — 22 22 A mT LUHE N ) 2
XAgmlo HTF e e AR, PR RiEMER SN T~ e, DAVERRBEE T T3
TR T BEN TR D0 EFEAR H 5o T BT X R S5 — S5 ) Il U B LS4 43 AT i S 23 Bl 1 i1 XA H o

4.11 Awards and Closing Ceremony #5324 a0 FHFE R,
FERE J PR, AR B S v g 55 0 A s T 4, RTS8 T D 28 I AR I AT FEATERAX
A H R, IR H A2 N H S A .

4.12 Team Spirit & Styling FIF\ K51 RS
P b B A B35 4 BE U BT A 25 o A — AN BMILER B3 AR 40 SRR A s At I A i R K T i EAR A $d8
B OME IR WM . FIARZEA B

TEHRE BAME AR AR T W), S8 0T DUFI BN 42 EARIE R ) 280, SR TBME A BRIR R 1R BE . A % FIRST 1 FTC #ri&
Ffd B 4544::  https:  //www.firstinspires.org/brand

4.13 Banners and Flags H1& AR
eI PR AL AL R A T A IR, DUBGSMA TR E R Bl - B AT TS ol DA (L BA AL R Bl 2% B o e i ok
(ERTFCAS TV R

i 27 RO SRR 7o o AT AR AR IR

SURETESE X HEMANE , Rl EEE S M X A 85 |

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

o BNETT USRI B SRR, (EASTT LUK B H 7 S SR DA 1 XM BRI FIRST 1y ]8T It
TR A .

4.14 Spectators and Etiquette W3 4L1X

MARASFEHENTE B HI e FE X 3. A S R FH ] RE SR LI A T IE AN — 2 BN R e N “UEARIX Y o A LR A BT

JEARBA B3 AT DLgE NI DX, T ELFT R AT 207 B S8 37 N IR S 4 o At N o Y4 B X3 1 B T Ik 3 N B DX A R

R EORE T JRUGE SO 2\ 8 % 5T H

4.15 Scouting PMEH %2

TEHELZE . T3 FEER T4 R PRIRIR AN - FEVRIRFEF . HEA A AR AT IBkE B OB B AL -

RS, EEFEAGERR BRI . FEHENL 8 P A7 42 HoAth BA LAY B A BR 2 — MR R 75 1

PITF1E B B FRC BAMT.365 BA ) Miracle Workerz $£24it.

AT A [ 4 77 e R A AR B —— 4R THEAL PR 45 SRR AR I B0 77 ik . fiEqeEfnie 22
A ELAD B AR rh O A A . AIRR A RP T 3R, JE AR R E A LA e SR I, XPR A A B A5

B
AL A B A
© I A HLER MBI AT LR T DA 4 357
oS~ LELCTES L K AL AGE M IMET T {4 RN
+PERE— ML AR N . BT LU SR UL AR LR 47
©HE- B AT FI BT 2R AP DA SRR DL

i}ﬂ%ﬁ%ﬂﬁ%ﬁ‘] AL LSRR R RE S H . Ay S8 T A IR TERE VT LUALR LU IR A, 535 X
Ti.o
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5.0 Calculating Scores and Ranking B89 f1Hi42 11 &

5.1 Competition Ranking Calculation bt &4z 1+&

Hi44 4> (Ranking Points, fiifk RP) FIYeiksr (498 TBP1, TBP2) {ELLIRLE W 53k . AMELES InfRH3E,
FERCH M . FEGRE LEIRIII G 3-8 0 195, O &7y, O thflkdr. WEERA TRFSL ERFNHL AR
ZAb. 1§ WAT 3.4 AT,

5.1.1 Traditional Events -2k F %%
2N A o P I HE AL #2208 R S0 B A7 -

1. RPIPH 7 s BN, 5 5 43 )

2. TBP1HIFE 5 MBI, 27 (R 23 U
3. TBP2I~F34 7. s EMIK, #5773 )]
4. Ittt sr CERTIEY) A E
5. LT BEHLMEE

EMERE TR F PRSI M RE 2 EORZANAESE, QR3S THMIIA IR, ANFAEBMESER L
TR, REE RGBS .

5.1.2 Remote Events -4 M &%H
4 E AR P A BRI R 5007 217 HE 4 -

1. RPIIPH 5 s BN, 2 5 5 )

2. TBP1HIFE 5 MBI, 45 (7] 23 U
3. TBP2M°F¥15r: MBI, 5[5
4. R CEANIES , ERSN
5. T BN

SROIESE SRS E S

5.2 League Meet and Tournament Ranking BX AR BB IR BN HEL

RFEAR AR 2L M BALHE 4 B DMBLTE B AR 28 2 BT SN0 AR 7 28R 159 0 B i 1 10 3 LU BE RN B AR FEHEAL 28 1 BT LU 28 3L
[l e . BV 28I 10 3 L3R I8 5.1 ATRAFFIEEE . BT BAALTE B AR 28 (0 HE 4 e AH R A3 B e (IR
PRFEHESL ZE 2 HE Bk P g M BUE 15 378016 37D o BT Lt (AR FEI7 B /0 F 10 375, AR L 35K
LAEES 0 4543, ORP, OTBP KAME.

5.2.1 Leaque Meet Ranking BEEMR 9 EH4
1. Blra3EHE4 (Meet Ranking) - BMEZ AR 73 FE I HEAG 12 1851795 k453 H iZMAEZ A 0 ZE I HE S« TP
P B HEA M2 B DA OISR 15, B MES N T £ /0503,
2. BRFEMIRITESEHEY (League Meet Ranking) - BAE I FEHE 4 26 T RS Nk i AT B #2402 R BHL o
B IR R AR I BEHE 44 4% 165,175 15 110375 85 4y 1 LU BRI G () P B F AR . BAELEE SR> F1037 1,
T G2 F) B 2637 R 45 L0453 4, ORP, OTBPKit5i.
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5.2.2 League Tournament Ranking BXEEirHEZ
IRFREAR FEHE B L T 5.2.1 B ZE IR B FEHE S I _ B AR bR & I HEA S8 Uk T 5. P HEA T EE 10 57
S AEINERPR T A HEA FR 1L IR 5.2.1 SRAGH .

5.3 Penalties ¥ i

5.3.1 Traditional Events Z&8 T &%
EEBRER )G, BMERIAUAS 70 2% 515 0 v

5.3.2 Remote Events 2% M &%

HEBRER ), BATLHI SRS 73 A BAATLAT 7 rh B A SIS T 70 B B I i £t A0 AR S o3 OB L AR T, AT £
TR AE AR S RUF LN 0 77
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6.0 Advancement Criteria S 2k PRt

6.1 Eligibility for Advancement 52 % ¥
PR R A EH T E X 8 (Home Region) W% 2%k . BT LLIEFRITAE
FA X8, SEMAS M) LN 22 LA RN H A X IR AT FE 28 . BAMTLGIEAE

L X B LB 4. RREFEM: BN
B X
BV LS 2 1 MBI 1 AT bR 2 i@i?ﬁﬁﬁ%g%

SERBMERLZ AL T DR CASMRIR R, (HIZIRSR LA 20 (M — 3k
S RBMITCE AL X I PRI B8 2 B2 AL X 3 DX Ak ok 38, BRARPIAS X I8 PDP #R [ S % ML B 38
RS 2T 0 X 45K

PAR 38 H TR AL SE X AN TR 5E BLAR i X R BT -

A it &3 EEEH
o BAMERT DU SRR FEE B T — 3¢
BT FE H, MEHRERE IR, BN—1HKaE
League Tournament © XatEE HpRdE
P S
B e © PMETERTR XSk e 2 £ s 5t . (HAE

Qualifying Tournament . I Zid 3 GBAE R G, MK L I
UL WIS AR e

Super Qualifying o BAETE TR DX 88 (R 2 3 b i R 3 B g X
Tournament o XHPEOLTE I X AR TR T

RT3 . DV REE S 1 S g

Regional Championship T
Tournament * FIRST 258 e 2 2 S

ERERES S ISPS

6.1.1 Award Eligibility 2 i}

BAALAEAE T3 b SRR R SR R AT B S INPF e R 2 5 Bl RO PPE R R ZIPPIEa B4k, A1 I 6.1.2
) o BMIAT B AE TR IX 3K 3 3 AP AR I RS I 2T 2 . DAL AR A XIS ) B I, VR FRAG I I
LI 44, (HRMIAEIZAE XA 53R AR SE 2T 2
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A P4 KR S ST R X P S SR B 2. SR BB AE SR K I, A TR gk e (Hr A8 I
T R =4 T .

B BERE e R QARG R AR MBI, FEPTJE DRI R SR B Ff PR A SRS R R R CRRIUEE M =4 1tk
B

i BV AEFIRST S e 38 L 8 V#2520

6.2 Order of Advancement &AL 55 P
ISR SR 22 i A A AL B 282 1 R k3 A A DC EC A BA AR (EEAn /N KA 2% 5 d e G A AN e 6 B 50 =B\, s A &
BRIAE=4)  ILE T RAFE A BB 2 o

1. REIEHAH (T — S PDP AT LLYRE 2 1545 T 3 70 BUAR F8 A 2R 18 1 BT A5 A4 B

ZEMALAA TS N X3 9 1) 5 — 3 8 bR 2R A M B8 FHIF 5 & PDP 7E W R E I brdE . A EIp BTk 3%
(7R8I AT RIS IX N R AR, EIPRIER 38 BRIREAR 2. R VTIS S8, XM R FE M R IE £
AL X Fh s

A RAASE

7oL 75 Bk A B B A

Ja R 4

56 TR A 1 1 BT

JAREE =4

56 TR B ) R BT

YA -

9. VZEHR BRI K

10. Brgh2eqq 4

11, 75 B I i e A

12. QIR E

13. 30 ZE B B 1 Rk BA AL

14. iR 3

15. WURhAS 3=

16. it 3

17. 568 ZE T AE 43 X AR 5 2% B HEAT £5¢ v R AL
18. YR — 4

19. M0 ZE T AE 43 X A5 2% B HEAT 53¢ v 1R AL
20. BRE5ER B 4

21, 6k ZE TR 43 X AR R AR B v P AL
22. QR 44

23. 3 ZE PR 43 X AR B R AR B v R AL
24 PR 4

25. 76k ZE TR 43 X R B R I HERL 5% = R A
26. WhR 2 — 44

27. 2P AE 43 IX AR R AR B v R AL
28. it RE 4

29. 76k A T TE 43 X AR ) 0 B e R AL
30. B4 =4

31. W AR5 X AR B I HEAL % = I A
32. PREEREE =4

33, T T TR 53 X AR B I HEAL % = T A
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34. QIR E =4 5186 1T

35. W0ZE FITAE 73 X AR G HA B¢ vt (T AT
36. IR =4

7. Job ZE T AE 73 X AR G HEAL 5 vt T AT
38. WU =4

39. W7 FITAE 73 X AR G A HA B2 vt (1T AT
40. Bt RHE =4

41 T FITAE 73 DX RS G A HEA 52 e T BT
42. 0 FEJITAE 3 IX R G HEL Bz e (1 BT
43. T T FTAE 73 DX R G R HEA B3 v (1 BT
44 N0 FEFITAE 3 IX R G HEL Bz e (1 AT
45. 6 T FITAE 73 DX R A G R HEA B3 e 1 BT
46. NV ZE JITAE 3 IX R G HEL Bz e (1 AT
47 T T FTAE 3 DX R G HEAL Bz e (1 AT
48. MV ZE FITAE 3 DX AR A G R HEA 52 v (1 BT
49. 6 T FTAE 73 IX R G HEL Bz e (1 AT
50. V7 FITAE 73 X AR G HE Bz v (1 BT
51. Jeb ZE T AE 73 X R B G HRL B v (1 BT
52. W ZE FITAE 73 X AR G HAL Bz vt (1 BT

* AL AR R SR AL T o X GO ALI P AT . 23R X 5 70 SR IX Z AR A G —

20 szEli/b T 20 BRI ZREE,  STUR] DL R AU RIS AT — 400 21 SCEE 2 MR 3R,
ARG I A TG L AT A4 T =44
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7.0 The Robot H1.3& A

7.1 Overview 25

FTC Mlas N imumis 3 E . S FTC MR STHFdlse, DIFEA B L3 h il s @ M ESr . v fiti
TR N NRIRLE RS IBTEFF LRI THLES N BT, SRORIREIINLES N HIAE RFLE -

7.2 Robot Control System W28 \$Z#| R5:

FTC Mg AT Aokdahl. IMIKERT (2) M m & Rkmhiiies N —ih 2 sk BB A

b, FE4pLEs Adil#s (Robot Controller) . 5—ifiZe e i — A al— X4l gs . 4ii#Eu (Driver
Station) .

FEHE LW 22k, 7% FIRST 22 s Ribis. 5 Feihe:
https: //www.firstinspires.org/resource-library/ftc/technology-information-and-resources.

7.2.1 Robot Technology Definitions FL88 A IFi AR & X

B R4 WA Android Device — iZ {722 Sl RGBT Bk AR IFATI2 UL RARIERGIA . HBEM
| <REO7> }2 <RS03>.

#{E¥5 Driver Station - T {F KA PEIIALE, YL IR B RN R R A AT T AL A

BE AN BAER Logic Level Converter— —FiHF3ir, WL 5V 124 F A IR Z A 4 i ol % 1 5 REV
VR AMA % RIS 3VEH AN IS . KA — AT EiHkd: (3.3V 2 5V) Hl—/MUGE B W i 2 4
HATARES . HOTEES SV U R BEs ol 12C (LR LB £ 5V M12C LS.

12CH: R BSHE 4R 12C Sensor Adapter Cable — — M #EREINBE AT, TEREVHLIE A JE 45 AL 4t e ] £
751, ikModernRoboticsfi]12C J&Ri 4L AT LI 32 -

miniUSB#O0TG%k Mini USB to OTG (On-The-Go) Micro Cable - %3522 i 5 N8 N Bl 2 FIREVY B1E (
REV Expansion Hub) HWJZ#% .

OpiE: Op Mode - ¥4% 45X (operational mode) MI4ES . YELLFEH, HLas AT DIBATOPHER BT IR B AT

%O

OTG##:28 OTG Micro Adapter - %4:USBY @1 F-H1_EAFminiUSBRIOTGH:4:5% .

REV#iil#5 REV Control Hub — — MR &2, W LLEEAN ERENL, 64MEIRBAL, 8T /0, 444
U NFIAA ML 12C LB AR

REV#:{E REV Driver Hub - — A~ {E Ak — B 20 T ve it A A 2 ik o

REVY &% REV Expansion Hub - — /M 30, AT LAERE A B L. 64 kiEdL, 844y 110
. AR N FIAA T I2C FLBR 2R

REV SPARKmini H L% #]2% REV SPARKmini Motor Controller - 7] %33 [ {r] Ik FEM L E ] 22 HPWMzs -5
. JERE R SRR 2V

REV/A i EEAL{E R REV Servo Power Module — % =23 frik FEA AL IR B 71555, &0 A 648 (] IR Sy \ 422 D fi1 6
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SR BB IR B L o TSR A2V R, (R A AR B LUV B Fh el LMLt e e T 727 A R 0
ARG 15AMIMLYE . 45/ JE AT L HEO0 T T 2% .

PLEE N\ 3= 2% Robot Controller — 7] L) Jj&— /M REVE I B Oy RIS S M 22 Fik 5, minhishil gy gmfe . ik
HLES AT DLE I B E vl B B S TR E T84 . AL N 83 1535645 4 B LA LA AR 3l

VEX Hil3%%]28 29 VEX Motor Controller 29 - &1 REV/] i FEH LA B AR He i ok 1 ] IR R A L2 i) 22 s PWIM 23
Hilf55 . XVEXEDR393HA AT 4 il i) HLAT L4 i 25 o

MIRAE L Vision Camera - F 56 14110 5% 5 AR IR 32 21 ) BELAGORD sl IR ) R 5 1 SR 1 COT S e 4 o P98 43%
B 3L 5UVCHZS, W iEt USBHE I Bide it 3] REVIEHIMY, sl it i USBAEZR AL E FE RIH L0 A\ st e o
B L5 LA B4 C270 HD. B €920 HD PRO Fif4%k Lifecam HD-3000.

M ieA%1®E; Vision Sensor— FUti A7 1A Joidic st s H J i B8 21 0 SR S R 1% s I COTS ik . 1E N
BAC, BRSO AR R A3, BAUCK 45 R A% P EALE R SE . L% s A B G <RE11> T f %
JERFIIN o UL A AL B2 A HuskyLens flIPixy2, SAATESDKO.0H H AL & XHuskyLens ) SDK S #F.

7.3 Robot Rules ¥1.33 A\ B8N

Fi S IMFTCLLAE M S FEH AR ANE N T R8s A G A Las NFUAZ = PR T s 2 E 2 (TETRIXAN
REVIIFTCTE#8 &%, REVINAFERSE) o YA ANEEMNE N TAE— PRI, UMk iRe %
NI NS IR LIRS HEZE . BB i e 5 ML 28 N Z Wi e A A Las AR o BARHR AT DUFE B 7
Ui ESE AR AR MY (EIFERZMETE ) Legal and lllegal Parts List 7 fi# % WA S LA LA D LES A
Tk FELLHLR B ST BE S A RN RARFTCU ARy . BRI ELE R EMKE T SHEGRRA (LT3
T, (CBFEIZRMEE) Legal and lllegal Parts List,, A1'E 7 iR i 25 iR B Official Game Q&A
Forum

7.3.1 General Robot Rules i i

REARSIE R 22 2 R B BN AU T A SE 4e il s, FIRST 25 B £ uihis it rtEtkny. REVLIEA
W A e A IR R AE B B, (B BTN 25 RS B B (AT AT s T h s e B s AR 2 . 7528 ML N & rH Al
ELAESRBRIT, 5 H W UUR @, R AR — AN B 208 2", WHZ TS o = A e vE T

o ESWIREBIN S — M lE ANG?
LA LR G ?

o BELUIHEIZMEM ANG?

o ERCLAMMERSE T?

o MR NHXAENML, HIEEREHL T A A

(=
(=

<RGO1> EMFLF lllegal Parts - L) RBHIHUI A A A AR :

a. Hlas NAEsh R RE S BHRILIE T M R BIR IR ., s B %t (W AndyMark
fl am-2256) Jem il SIAEEIGT  (f14n AndyMark i) am-3309).

b. AT RE S TN FA e A s i B i B T A

c. HAGRIERIAE G, BIIKEIFR, B baysiiRaymm (LRsgm
NEFRHERSN) -

d. &ML B A XU (05 B Je LA

e. AEHIH LG AR R B S T AL

. SRR Co TS %4) .
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9. SEWIKSEEE b 5189 It
h, LT T RS L SR AL ARSI RS . D).

L BB HLI NS e B 1 P 2 £
I HPREAAEE . SRS . RN .
K WEER.

| AHEREE

<RG02> B A¥]#4 /R~ Maximum Starting Size - fEHEf ZEsIAILZEF . WIS AVIIE R T Rk 18 #5-) (45.72
JEK) $E. 18 Zsf (45.72cm) . 18 B~f (45.72 JEK) w. BIAMUALE:

a. ML AT L RiE H T DU R R Tan RO 2 b

b. ZFMEAE (Lbandldy, FARME, %) nfRMEEHE 18 98] (45.72 JEK) 4b, MHHKERZ
0.25 %~} (0.635 JHK) .

C. WLEENTT DAL SEIF 6 I A R
LA R g R R T LS R AR B AHE. T
H

LA A, HLas N AUE PR ZOK
S(EAEE

d. HLEsAN CEEAEIEN) BAFENLE ARSI T
e. Hlas NAELLTTT IR TT L2l — BRI AR AR BUIRZS -
f. HEAELLLIEgH L, HERRDHG R, Hlas NBREDM RIS E TRAIETZRZ .

g HUAAEWRHTIAATAE F T (W, 20 R TR P M DG . fE DL F R Ao
AR R
L BB AL T IR
i BT RS B BT, 4 RIS 8T 0 6 L
<RGO3> P\ 927 Team Number Display - HLi AAAIHRR I ML 51 2 MRS D) | (R
R, DI 12345) . AHIN 9 H A0 LS T A BB UL 12 3R.(3.66 H)SMHAERE 5 0 A
SR
a. DS LAV AR E ST MRS HIRG 180 1)
b, G AHFUAED 2.5 500 (6.35 1K) . BT RBGI AN BALL .

C. BMOf T ERAFHEILIRMFER . HRERMRAT: 1) BRBCTIAR, WERRERNR (FiFk PC
) . RBCPH, @Eth . 2) B, BT EHT RS I EE

d. WERRA TR GBS 5, G 5 b AEH L& AR FEE AU A IR BT B vl 2% o
<RG04> ExBtRit Alliance Marker — #1&5 A\LbZFER LS A A3 AN AR U AL 58 BTG BB AR IT . DARERIIALES

N . BREAFRIC S B 5 — i hn s fE L NS —M, BEESECFHIBERS D 3 Je~) (7.62cm) . FEbL
FEWIE], HALIRER BB bRIC .
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), — Ny Sy SN A - - N N - £ Tci
a. LEBBARICUDA N ZOIEERTE, K% 2.5 3 x 2.5 3] (6.35 HK x 6.35 JFNK) +/-0.25 yﬂﬁ 190 3

(0.64 JHXK) -
b. WAIKEIRCHIE L OEARTE, HERYHN 2.5 3% (6.35 Hok) +/-0.25 % (0.64 HK) .
c. FLFBMIN], HCALHRER BIBCEAbRIC, I HARCU R R LR A B -

d. BREISRICLERELAHREILIEIE Y. HEFAAPRAA: 1) ARE TR, WFERBRIRIER (RiFK PCHRO
AFCEE, b 2) B, BOLITENTENRE I 8E .

S UHERE DAL NS W AEARATT AR B AR 1D b, IR B B AT I Y AE 3 N RO A, AR N B3] DURAR 1R 510
L

IR 75 1 BE B AR N L2 2 U B Las N BB i T DAY DA 0 1T 8 BBk B A O BEAR

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

<RGO05> Y[ KI5 /15kE Allowed Energy Sources - FTC #1258 AfRitH (FELLFEFF UG REFEENLR AN H
AR H DL RVA:

a. VR R ke
b. i AL T O L B S 1 7= A 1 B -

c. & HLE AR TE TR REIR . IME LLR 2 A s AR TR 7 SR ALES N5 b 20 590 8 i H At 2
. fEELE NRIBETRIN . AIEH /NG

<RG06> Hl# A Z 44157+ B Detached Robot Parts — #1.85 \ 1353 BHLES AR WURVIES AMRE (L
HRBZEANIESE) FR AR — N RERE IS B, A58 -

<RGO07> Lt 3454y i B i & & Propelling Game Scoring Elements — H1 5% A ] LI Ba 48 2 (Lo, Geignh
SEFHEEARSD o BRAE2 BIFETER e A BRH . R RVE, HLER DA LUR A A B R Ay LIt by
SR A T RE 2 X A BRI B N B 1 R e Ra iR e TREFNA AN A IE DU 5 B3 B g A5 o i
B, MR EFAEENLER A - DLEs NI S i £4r 18 R A8 s ER S ABa 18 ER. (5.492k) , Him
EARBN 5 R (1.52 %) .

7.3.2 Robot Mechanical Parts and Materials Rules #1283 \ AR A4 A48 R 0]

<RMO1> Y7 41kl Allowed Materials - 22 3% B\ o] £ i J& A4 kA0 00 T )5 09 44 6E 5 VE DL &S N . 1H i 32 2
B = 3% B\ B BE RE B 3K 15 X 2 A kB (L 40k B McMaster-Carr, Home Depot, Grainger, AndyMark,
TETRIX/PITSCO, MATRIX/Modern Robotics, REV Robotics %5t 5 7).
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%191 ;1
FeVF I JERTRE S 1 645 -

R

BrIETAR

S|, WR KK, BIRSE
o TR

FEVF AT AR 41 -

&)@ T FUREZE TR

5 H R A A

3D FTEPEAF

RS, disE, SAE. ALsE
BPRBIHE ORYE, hrfh, M) . SMRFARRESE

<RMO02> 7ML 5 B E 4 Commercial Off-The-Shelf Parts - JA{G W] DLk B B e B E RS S (R
i, Commercial Off-The-Shelf - COTS, UL Ffa#k N COTS) MU ZM:. X FTC M=, MAmH HERMEEA
HINHIE AN R, DUR R A 2 ) -

LMEAEAT - BT N SRR 2 A
o BN GRHUhER
P (FRASE) ARAH: A ek

FIRST M4 32 BRIAMEBETT B CRINURSEAS . T A RaE il W KB A B il 4 R T Bk 58 L FE PR 7T S
PUREAFFINTBCEE (grippers) S 1 HE 5 AN, ToiECAsFEAR , AR -

o FE AR COTS Z44F
o RIS

o LRV

o PR (JEATHE) NFAH
o AR

o KR

o SIEHF

% H i COTS Z- 1T
o JUE:EE

o IHFIRTF

sSBIN Y

<RMO2> (11 51 5 H1 EEARIN A ) 451 S 135 B0 41 T T 7as

COTS Jg#% (kbim AndyMark ) TileRunner, REV (2 g4t L zhE%:, TETRIX ] Flex-Build H1# A
JRAEEE) VI, BT AR IR LR A AR AT AT 2 A AN s AR

Tk (44 m%s omni 553 w414 mechanum) 2 S0/

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



Dead-wheel SR 515 - GiiB. [ HEHEAI 2 fThs . TTHERITK B S FIANERIALG . I TR s 102 T
o HEkE A L.

<RMO03> 1%} COTS F4: %2 Modifying Materials and COTS Parts - i R HLUEIRTIE T, SRVEsibE sk
COTS ik (Al PIEl. LE%) .

<RM04> F A% 77 Allowed Assembly Methods - J545:, MR, R 22 fr) 52 [T 41 A M LE8 Y
HHT 5

<RMO05> J@¥& 51 Lubricant - Vil FEMAHZE COTS Jgig A, REE NG YLLIEG M. 155 B BAILABALES A -

<RMO06> A £ L i B 45840 B Current Season Game and Scoring Elements - UL T A$EZ5 1) 1 3858 E
1G53 T8 B A feilr F T Alae N H5

a) COTS WyAFEZFEa LI/ riE A,
b) BAMEFIVERAFEZE ) 38/ COTS 13508 HAE il 5.
c) AprilTag BT bR HE EMG T E A VI

7.3.3 Robot Electrical Parts and Materials Rules H1.25 A ) 8- F 44 F044 RN

B LW R A EERGEEALER N o X EHUN R T S RS SRR R AR SR R . AT ZB A O FE 1 FRL S A
R B AT A BR ARG . FRATIS IR Y FTC 148 NEC£FE RS Robot Wiring Guide 1 i@ 4y fifi FH 224 ]
B R A ZENLES N o

<REO01> EAJFFFK Main Power Switch - HLis A\ 32 RUIEIT UL AE T S H B Las N 5 i L i B A
FIRST ZREMEAEA] TETRIX (#W39129) , MATRIX (#50-0030) , REV (REV-31-1387) = AndyMark (am-
4969) IXVUFFHLIRITR o X REPAHANILIT N 53 5% PHALAS N R d 22 07 i o

MTF2EZE (2024-2025 382=) J14f, MATRIX (part#50-0030) L
VT IR HKG A VPR AE

BLas A = LR T DR DA 201 2256 BV L FELEFR 2 TAE N BIRE 77 B FF 0T W2 AL, FEATLES A B B rL R G B ST 2
W FARZEMGAR, FRAMGARH ;R 2 /DA 1 3E5) x 2.63 #i5) (2.54 JHk x 6.68 JEK, Avery #3%%5-5160) , WIF
Bl L b R T RS R G B TR, AN EESETE A TS SR A L
fm. I\ POWER toumismsmsmse. st msummmmr hri sgimyi %, b
] BUTTON UhJ3 2 A NI R FE) DU o e B LR R 2 —

A WA W WA W

PLER N I G R 223 fE LA N b, Bl IEFLES
N Z IR}l 3 U A iR B 3

<RE02> Hiith %% Battery Mount - LB 24 TENL S A b, JFINE (FIInABEARNG, 24046, L, Bk
%) MEHAS B MM LS N Te . b Bk G 5 BRI L G R SR FE M (BIAnIR2 3k, WR2L b,
%)
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<RE03> §L58 \ 3 #ifts Robot Main Battery - #125 A& J1 AL 1/ 12V AUMLEE AL it e, p1as A P 0o I
AL AT 1 20A BT RN 2 . HLEA A VEAETE 1 /& ML .

LRI T b 2 4 F
a. TETRIX (W39057, %1l fl %15 739023) 12V DC it
b. Modern Robotics/MATRIX (14-0014) 12V DC it
c. REV Robotics (REV-31-1302) 12V DC %2 ik ith 41

R AINUAREaT DUNF 2 JEREE, HAE LR
HH ) LI R AT A LE -

<RE04> R[22 Fuses - /3 S AN E (L 1o T I 2o RO ORI, 22 50 3 Y A RIUA s ORPS 22 MR o (RIS 221575
i ST A UE . WAL EE, T DU BUNVEUE (B R PRI 220 4. PRIG 220U I — IR . A R i B
SRR 22 (K)o

<REO05> #1528 A\ # & fit B8 Electronics Power - H1.8% A\ % &L B 3% DL FR i -
a. PREFIERKLZLIN, 12VHLES AN it R e a2l N IEF ¢ Alas A 3 BRI STy Las N HAhHR 5
P12V U ERR AR G4, TR BN A I B A LEe A 2 R % 2 ] B 2 EE 1

b. HATHEFBRA W EHA2VIEIR, S BRI N EREIFR, REV &HI5REVYJ#5 i i E
W, BN A R
i. REV il
i. REV§ g
iii. REV Al AL A rL A R
iv. REV SPARKmini HLHL% i #&
v. SRR (Htn, REV XT30 fit B 43 g 5 e 45 )
vi. HL /AR
vii. 12V ¥ AL LED 56 88/55zh &% (Fban, REV INFRY LED (T 9Kz5)4%)
W ERR TR G4, JFREBAEEYLE A it REV #5H13571/50 REV § & 15 2 18] 4 0E 2 .
C. AL RS T REV i385k REV &7 B AR, 205, Jfdesnk 12C Oftr, #MsF<RE11>,
d. MRk LA H RS REV #1 F, s il USB SELMEREINSM ARG L, SE<RE13>,
e. JIEHIETES IR <RE12>,
f. BLEE ANFEHI & 10 2% 5B s R R b ek REV 3 RS N B 7 D REHE L . S ARVFAMERTE

<RE06> 1183 A= #]%% Robot Controller- H 755 1 ANMuhil . HLas NIEH 28 B AUE HLEs A3 H] e —RkIE. Hl
PNFE 28 B DL N LA

a. 1 REV#Ziili5, s
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b. 1 MW REFILR S, HiEHEE 1~ REVY B % 194 11

FELL b a sk b WAL AR IERE F, 1 AMILES A BT S n-
c. L1 REVY g
d. {EfI%ER REV SPARKmini B4 2%
e. fEf4ER REV fal Ik iR AL HE R ALk

HERUR:  Plas \psbildn B JoL s bl SRS 2 sl S b TS . AL ATl Al s bR
B, DAL BB Ok B AL N f i TG S

2R AETHUE T 383 (2024-2025 385 F A SV N ARS8 0. JE
IO — S RIS A F2 645 R REV #5135

<RE07> ZHE &4 %% Android Devices — ./ Fl ) 22 S5 10 T -

a. Motorola Moto G4 Play (4" Generation)/Motorola Moto G4 Playt™*

b. Motorola Moto G5
c. Motorola Moto G5 Plus

d. Motorola Moto E4 (USA versions only, includes SKUs XT1765, XT1765PP, XT1766, and XT1767)
e. Motorola Moto E5 (XT1920)

f.  Motorola Moto ES Play (XT1921)
FHottr v .
9. REEVENERIERE— &R KRG REV 18151,
h.  RBEME JupLas A Fi a8 10— &8> AR Rl kA F i REV 264115
HERZHRGHIIRA 6. X 78 2023-2024 ZEFERA RV . % H RE RN BRACRAZ RN 7.0 RIHHLH) G4 XL

FHGATZ SR/ s a] LA 3 7.0 MAS ) 2Y-5 02 8 i BE 4T 2 BL Y 844 Motorola Rescue and Smart
Assistance Tool KF+-Z 1], EARUE—E/ETH s

“ERETHLBCH 1 USB £ 1A REIER I REV § 15 8l USB 4226458 |
**EEFE B HE MOTO G4 Play %8 #4FREE & Moto G Play 45Ut MotoG4 Play. FTC 73 AT 3 SKU %5
XT1607 5 XT1609 L5 HEEFL P i FHl. 1601, 1602, 1603, 1604 i LLFIH AT REASHA A BA U FA0 o

<RE08> HLAIAIAR FEHLI= 428 Motor and Servo Controllers — 7] {ii F (I ML AR IR B ALl 3 5. REV
Vg, REV #5315, REV AR FEVLIL EAEYL, REV SPARKmini #5 il #3 1 VEX HALEE T 28 29,

<RE09> Hiii i/l DC Motors — A[{F- &40 A& DC B HEML, #fH%ER%Z 814 M HBEIUT:
a. TETRIX 12V HEyEHEMNL
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b. AndyMark NeveRest %41 12V Hifi il #5195 1t

c. Modern Robotics/MATRIX 12V B HLHL

d. REV Robotics HD Hex 12V E i HAL
e. REV Robotics Core Hex 12V E.ji ML

Hofth B EBLERAS SCFAEA -

<RE10> fAIik LBl Servos — £r% i il 12 AR FATL. AFArf Bty SHe 2 1) AR P L g2 il 8 ) £ R FELATL A A TR VP
fRFENUARE R REV 3 @1, REV #5115, s REV [k LB AR I EA T4 AR . R AT AT DUR gtk
PR, (HZRREITE 6V s ARAI LS, I B AU A SR A DA REV 25 M REV 738 1 Rl IRk L%
H, RTRESAT AT ARSI ) A TR A7 B At 4 1

VEX EDR 393 ¥ AR AL, b2 VEX B fil4s 29 LK REV fAfi R B ILE — M. 44 REV
fr iR AL LB B 2 AR vF 5 1> VEX EDR 393 L.

<RE11> /£/&28 Sensors - £ AT G DL T LT
a. FE ST TG A R AT E REV R sk S0 12C. B0 /0. 4 s fasl i 1,

b, FHAE A 38 BT ) 3 M 1% S U T i I R PR A e Rl 12C AR RS R . A R B R LA
e an i 12C RIS FEHEEHINIOGITUR., TS AN <RE14.j>.

C. Al TR IR R AL A -

A, FOVEA R RS A S, L R BT 5 REV 35 REV B4 2 [, (E s HLefa i bl
1) 53 O 2 1R oL B PR 38 0 0 <REOB>C T

e. a5 12C £ E M4 (Simple 12C multiplexers) S, SR ALERAE REV ¥ RIS #5313 | 12C
Bt iz Ot

f. SCVHEMIEY COTS 1y 12C #% SPI Hills6#eds, RZEALRARGAEN . EATA GEIER S REV ¥ 5k
REV #1353 i1 12C #: 0H f .

<RE12> JtJF Light Sources - Djae /s34 I HIEIR (628 LED SBiR) A& DL RLE:

a. BRIETE <RE12>c TURT g Wi 4 A AME BLA IR T TERT, RNA R dr SR EDR IR (it FHafE. ot
FESL) o

b. JCEAGFIEILELIAMHL S ANHIATE) . BLE G  EJEE AR o
c. BRARMELLT A, ARARFEHECE (Laser) -

i AUE<RE11>5E L& FUAL A 1 —H 5

i. g1 WOt (Class 1)

i AETT LG
d. HIEH LT REV ¥R REV #ihi3 f) n) Hezs 2z -
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i. Digital I/O % 196 T

i. 12C
iil.  HHLEIE O
iv. fa] i BB LB

e. FVFTEXIEA <REA2>T0 rp 4 H i) 2044 2 T A R s DG I M v i P L (COTS) H2 itk
f. FSRAEICHVEa] (4 fi ok R -
i AR (1 COTS #ilid s 2 fit) F v 2H 5 L v 40,
i. COTS ) USB 7erL 5,
i. REV #1580 REV ¥ @i B, s
i HLERE A,
i, gminAsE,
iii. XT30 #11,
iv. Servo fi] il AL [,
v. 5V ilh kRO
vi. 12C fEREREN,
vii. Hersn, M
vill. B
iv. i 12V ERPESEAEH, W <RE05>

9. RVFTEHMSMRENESOEE (i, SME USB &k ERIRRAS IR LED XD -

51 B B A WARERAE 3 B 30 #f2% (RAPINIE—) Z |, EE AR B8R LA 60
25, ABART 3 MARL IR BE I A H Il TFICHE, TEBIZ I AT REXADEAT S

fodn. BARAT LIS LED AT R HE S, SR R — MS G R . Befefl R AT i BT Y 222 A
SRR 1 hhaE (Bm sl REBABR R IE KR AR —k) SCEARIIKT . WSRBATE) LED T IR ¥R
W E , TIT RE PR G«

T 225 PN AT B BT BB R KT ST A58 4 R AT T CRIAEE) « WPRAEH SIS 5 35 X RDEAT 8
&, RIS EOR BRI AT B AR AR

1
Jl_'L, https: _//www.epilepsysociety.org.uk/photosensitive-epilepsy#.XuJbwy2ZPsE % 4i T 5/04/2023

<RE13> #1214 Video Cameras
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a.

(ISR 4 (GoPro siIHERHL A VFERTH. (A REFT Tkt waem e, AU %
X TR PEBAAOR AR (R R

b. ML AL RS AL b 3515 2k Se VF T 5 TN AL S A R AR 55

R0 A% AR Db AT <REA > 1 B A AR AR

i, ARG KL AT UVC Heaf it USB £ 1 Bl ISR S| REV 338 8l e USB L3 LI 4
NI o

iii. ARV R SRS s (R RFEH SR -

<RE14> §l.28 A4k Robot Wiring - 1145 A LR A4 DL F#iE:
a. USB Hji{Riaeitis USB &) fuif .
b. YERZAIELE L EAPERE (Ferrite chokes (beads), #i¥k) 72 Ui,

c. fifd il Mini USB 4 OTG (On-The-Go) Micro {£4i4k s & B f14 Mini USB 44 USB 445
OTG Micro #4441 A KA F Jub L N s il 45 00 22 S e s ML NPl i i . R EE AL A L
OTG Micro #:4Zas o AN B AE USB 4kanh .  Likixseie sl DL 77 LA N B BB 2 0% 3%

i. REVY RN EMUSB D, o

i. 5 REV}gEﬁWEE‘J USB % 144210 USB #E4kd%. tRE T et i) USB SE4kds, A HAtrk
PRI -

i 1R USB Hth, 8f
i. REVY EIs REV i3y L) 5V Al Bh s 4 H 1 .
d. ZfEAREJEEEIT (Anderson Powerpole, LA F#% N Anderson $211) |, XT30 [ FI2KAbI 1 5l & g i i 43
ax A] DLADR S LA N0 Ee, 7ei YA & G 73 2545  (Power distribution splitter) ,  LLjgi/b
FLRIESE . BT A SR 43 Bl fe s 24 246 2% o

e. EHERG (WAMAlEEe: . Bt aidgdr) LI H Anderson #2107, XT30 H s M %
Hean Bt T L.

f. A AL R R A — BB, AARBERIER (6, A6, fROsiBREmRa) Mo/
il (REfEn) FL.

9. FVHEMERIA EAHNBE " i (Blan, HBAORH, Lk, BE%) .

N RSSO MR ESILILL (B, RS ) . A
Yebth

L IERLE R R AR IR SRAdes R S A S R S T LAY B e R
COTS. {HALLFHRH:

i VR AUN 18AWG B R (VF: 16AWG 4kt 18AWG FIEEHH . )
i, YL E R ESR T

i, 22AWG s M F 2ok %4 TETRIX Max 12V & AR REV Robotics Core Hex (REV41-
1300) 12V E. i Bl
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il 18AWG SIS FE HE H AT 12V B I L 198 5

iii. PWM (faliRHEAL) AR AN G 2 —FEBCE R, WUERANRIIE ) ki dits, BRI
WA 22AWG AL -

iv. i FZD AR IR &— R B

AT Nz AE ML e 2 YT IR s BERIA ZRAR O SO JEHE 2 SR

V. LED U SRR B I HERE RS B . IR AT A E A R 7 LED 5k
KT AT DUREA 5 B THR OO RIA R s R R IR, it
HERER T, MU LL T SR

i. 5V LEDT - 22AWG B 5 A
i. 12V LED/J - 18AWG B ¥

jo BRI — P A HE (Logic Level Converter) foif T REV # @135 REV #h44: )
FALEV 1 12C RS a R 7 BV B AL ke . 54 12C #45 RAEERE— MBS, BN FE
JEa R Rp RN A . BN R BEh REV P78 REV £l 1t i

k. I B FIRSTIAE R 7 il i A L fH 3207 (Resistive Grounding Strap) , ¥l KRG T35 &
H L B AR NS ME— A i/p i A 0 FR R 2 REV Hlas N B (REV-311269) . ffi %
128 (Powerpole-style)#:#:4% B F i 25 AR L B A FHREV Y Anderson$2: [T # XT30 [0 %543k (REV3
1-1385) i%#ZREV Robotics LA - A Fu /it F H bz ity sl b Sk . A7 R e iy wl ol it s i
MG R, ESH Wi ANBLZFE > Robot Wiring Guide.

<RE15> H T # % § 5 Modifying Electronics - £ #Li) RLES HL T34 7T LASCIERE SIS AR/ . 01115
TEN B 8 UEART 5 L 22 4 A e i 7 sUBEA T B 1L

FeVFHME SN T -

o K EBYAE AL

o BN AL bRk
o YrfEFEHLA

o HHARRA

ARV RSB T

R AL R4 HAF (H-bridge)

ERZL RN DL ERIERS

e T 3 T A R DRI 222 B 450 Ay i B vy FEL AL ) PR 22
W PRI, 22 561 %

<RE16> JAtiHiF ¥ % BRI Additional Electronics - AL A ML (8 Y i 7R A R VP, Hed Arduino 1
B, BIREUR, AKFELE . FRTABRN S i F o

7.3.4 Driver Station Rules #{E 3k BRI
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BMILFRER A E A 54 & LT LI - 199 5

<DS01> #fEufi#Z 4% Driver Station Controller - #4Eui i &% i DL N8I I i & s FAR R — MK, FokfE
MEE 1A

a. 1L eEeFHL, BS W<REO7>, 5
b. 1/ REV #:fEH.

<DS02> #ENGEH| 22145 Driver Station Controller Touch Screen - #5145 ] %% () flif 52 A 45 7] O, K ]
IR LN T A SRR

<DS03> F1% Gamepad - #Eu R £ %48 2 N FH, T FHLER S FA A s
a. ¥ F310 F#i——Logitech F310 gamepad (Part# 940-00010)

b. Xbox360 F#i——Xbox 360 Controller for Windows (Part# 52A-00004)

c. PS4M]% jgDualShock 4TeL Tl (% T AREAZaEs, HlunfliHType AT#£Type BITHUSB2.0f 444
LRiEpe, AR PRI S S AT R O )
——Sony DualShock 4 Wireless Controller for PS4 (ASIN # BO1LWVX2RG)

d. PS5 HZJe DualSense LT GZF HBEA LiER:, #HlufiH Type B L USB2.0 ¥ Type C ¥4
ek sz, (MHEREA AR ES SETRAEX) o ETECE R DualSense Edge FHR#A L HH A
——Sony DualSense Wireless Controller for PS5 (ASIN # BO8FC6C75Y)

e. PS4 H Etpark 5 4 F#fi——Etpark Wired Controller for PS4

f. QuadstickiffXkF-Hi, 4T Xbox360HAIE ((EHS)
——Quadstick game controller in Xbox 360 Emulation Mode (any model).

AFIHEAT PR TP T F AR o R TIOR8 B AR i3k T e v i A AT U 2 5 P o
FEVFAE A [ B TAW . (LA V] 3R AR T S AR 1) o
<DS04> USB £i%4+ USB Hub — A iFffi fl—A USB 444y . Toit vl i sin ik b py 2L 5

<DS05> 7£ Lt 321473 P 5 -/ 55 75 B2, Charging the Driver Station Controller at the Playing Field — v 1% —4
USB AR B i X i s i 28 FE B USB AN ET H Y5 P45 st 2 1) 8 1 5 AN PR -

a. j@xit REV #1358 Type-C .
b. it USB fEkan it A REFAHLo
<DS06> i Fi & REFHLAVBSNRHI CInSF R & e FHE RS

Smartphone Android Device (if used) Additional Constraints —

a. HEIROTGCHL

b. Al i) G T USB $: N AR L. Ty R4 & rpr g e b — b
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i, 142 Mini USB [14% OTG 45 USB Hib S8 pUE 2L &, 5% % 200 5T

i. 1T, USBZ, 114 OTG Micro 322 [15:3e4%

<DS07> #AEuk 14N 1% % Driver Station Carrier — f i IHHEHT 1 M ERIER N B & 3E N e 3. HRAE R
YRV 1) 3 S B PR A R E Sl V4% o BRSSP R A F

a. W SRR AR IR M Befr HLIRAH . BT MM A T

b. M T (& LEDAT) RAVFH, WiH 12V & LITH COTS B Hitfti. ZE® T REV
S AN FH T X X 2 A P P e o R Pl s

c. ARRMi I PR ARV -
d. SR Beg 25 I A W ELFR AR . SR BN B ML ARSI T IURCR I DI RE -

KL )2 FeVF ATLE FTWCN B f R A7 I, BB ROz 4R A AR S B B o AU A AE ARV 28 B 24
YERLE Nz T R B R EE S 27 SR HLr) T R M E i i) SO B

BERIR: BRI B TOA S E R o TELLTRININE . SRR R SR R s A A 2 W LA
FLIE AL -

<DS08> #EvLEAE %, Driver Station Sounds — BAMEACHES 2 5 1) PG 2l 2 30FAS & I B 7 BBl N A 177 %
H 5 U AR RV AEATAT B 5 2855 el Rk 2 R & R s AR
ASHUN B H B 1k F= A T FE AT B 2L
L AR R G FEH LS RLAS 3 S A F o
7.3.5 Robot Software Rules F1.33 A\ KK RN
A IR S 4E a1 T 1) -

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

<RS01> ZH RS i& & Hdr 4 Android Device Names - %5 32 AT 04 201 fir 42 AT T I AL 2 N F2 1) 2 1) 22 B VL 4% 1)
Wifi %5 “BA57 B “-RC” (4 “12345-RC") o 32 BAH 4 Ay 44 AT T FIERVE 5 1 22 e £ 48 “BAS
“-DS” (4 “12345-DS” ) . BMHUHINA B EAIEAE L A8 NS48 0 22 s &, WA AUTE iy 44 B i fE
HlE N EREAL A — AR, FREDLFRE A TSk (il “12345-A-RC”,  “12345-B-RC” ).

<RS02> ¥ 4F2 T H Recommended Programming Tools — Java 241#5 N sl s ifEF miRiE S . fEFTC
Hal i DL gafe T H

a. FTC Blocks Development tool — 3&F ElHedm A2 il ¥ JT K T H “Blocks” , P E FHLE Al

b. FTC OnBot Java Programming tool — 3L PRSI EE I & T.H “OnBot Java” , NE FHlgs A4

c. Android Studio — FE TG B &8

d. Java Native Interface (JNI) & Android Native Development Kit (NDK) — BAfTLRT L3 A JNI HEZEF1 Android
NDK 8 Ji A AR 2 25 3 At 1P o2 R A o

<RS03> ¥ 1] [ R i 4= Allowed Software System Versions - FE5|H T FTC St fp4c 352 5 R %
WA BRYERGERUAS . B LR A RRAS R e IR R
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201 1T

ZHEERFIL
W& ZHERAZRIGRAE FTC &K A
Motorola Moto G4 Play (4th Generation) / Motorola Moto
G4 Play (J.<RE07> ) 7.0 (Nougat)
Motorola Moto G5 7.0 (Nougat)
Motorola Moto G5 Plus 7.0 (Nougat) 9.0
Motorola Moto E4 (f{FR 32 E ik, & 5 XT1765, 7.0 (Nougat) '
XT1765PP, XT1766, and XT1767) ] g
Motorola Moto E5 (XT1920) 7.0 (Nougat)
Motorola Moto E5 Play (XT1921) 7.0 (Nougat)
REV &# Hub
BE Bk RG BRI A BEHR&ARA | FTC MBI A
. . Robot Controller
REV #2115 Control Hub OS 1.1.2 Firmware 1.8.2 90
REV ¥ &35 Firmware 1.8.2
REV #:{F1 Driver Hub OS 1.2.0 Driver Station 9.0

7ER: REV Hardware Client X 1] F k2388048 2] REV ) Hub 28757 &,

HE: PN <RS02> &, <RS03> A ik il TR PA TR 414 b A 3807 8 e i hie A< . A F FIRST
"5 A5 AL 0 20 S AP R A e — A T AR L, A SR A BA R R (1 FIRST B A). &3¢
BAATL A0 200 5 U B8 T 46 2 Al 58 BTH 2223 o e A1 IE S EL 3E A V8 #X 1 Y Beta iAo 5 i B

B ad LR 75 R AT

Team Blast W {4 — & 58 # A A5 K% Team Blast W48 45\, I H. 25 %0 BA A

I AR

TEZR — BB A MR AS R £ 4 FE s R % 5 v i _F Technology Resources J K B\ T 55 25 56 3

AR ] o

WIZ — AR AR A B R 2 5 ZEFE A8 3E - Technology Forum DL % BAE 55 25 85 397 1k ) ]

Pt A Ym R 1 00 A AR BT DAFE A (W 442 Fp #2 2) http:  //wwwfirstinspires.org/node/5181.

<RS04> HEIM BRI HEREM B 2 8l (3% Autonomous to Driver-Controlled Transition - B\ 154 & B E 2
PR, A TE I MRS 25 O 58 Jgt s ] DAASE P B A b kAL 28 A\ 4% 2876 B hii X s i =X 2 TR D) e .

<RS05> #1288 A\ $&#58 N F #F Robot Controller App - 1£ 15 AN hl#si) 2 5 B REFHL (R BHE) &
%515 ER “FTC Robot Controller” iX/MS At . REV ¥ @SB ERIN 2 b B A . AL a8 A2l 45 1 8

BAFA R AR o i R

<RS06> #AEL N I M+ Driver Station App - #1E il 22 518 GEF L REV $R/E 2238 B i “FTC

Driver Station” ¥ F#k {4
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#5202 T
HE: H <RS05> 5 <RS06> 5 EHAFMIVIMh2dE, BiE TP EH. DRI EIERAE b Bz i
2 JE R T B B mOR AR A
EPE ZRE B e B T A AR AR, 15T A DL R 4%$%:  https: //docs.revrobotics.com/control-
hub/managing-the-control-system/rev-hardware-client . %158 SDK #4058 Tt 2 20, PR
S UL UM AR B 7 P
ViaTeam Blast — {4 — 5 il 58 i 5455 i Team Blast fiBf:& B 245 AME, I H A5 5NN

] g 7 265 FE 7
FELL — BIRAR AR A BER  H AER R W3 R DT T | Technology Resources, DL A 5 5 4
I I

WIE — BARAE AR A Z R S 5 4 AR 1835 | Technology Forum LK% BA {1 7555 88 5 A Fif 1] «

2 AR REBCR T REV A E I A2 N T ELBR 2 il Las N o #ful FTC B IR 5 AL & N F2si] 2
BAFRIRRAILHC o FRfE ol B A A 2R AL NI BRI % m &

<RS07> k% 5i%4% REV #/E1. REV #HIBHEBIERSA IR E Smartphone Android Device, REV Driver
Hub, and REV Control Hub Operating System Settings - H1#5 A\ £ Hl g fHVE i DA 5 B R -

a. FFRE IR (& T REV #2351 3251 REV #AERS K BAME)

b. W TRELAIK A
c. Wi-Fi ZhREL AT I8
d. REV #ZHE L0080 ] W E G HEN “password” AN—#f,

<RS08> B F i H B KPR #] Software Modification -
a. PRFBMELUEM &% “FTC Robot Controller” [ F#44

b. PMAMERfMEH “FIRST Robot Controller” SDK, HAfirMig. ik SDK A EBHI S, el
AAR #& 3 SO

AFUWH B 21 FIRST T3 SDK WIERRRA , FFAE %5 AN AR A 2 A ARAD -
AFeirxt FIRST #'E 5 SDK #EATE st S TR s EE.

<RS09> ¥{E¥, i@ W Driver Station Communication - 135 \ 5#:4E55 2 7] 2 VB IS HLEE A 2 2 F e s
Pk 5L PR A SR A7 T L

ML#s N3 Hil we AR E v 22 18] B HAY BR T FTC S-SR R AR & S WL - FTC B i-a$s FTC - 2 TR
£1, (SDK) . FTC e A EsiH#“FTC Robot Controller” s f# 44« FTC #4Eu5“FTC Driver Station” s F#44. BA
R 55 = T8 5 FTC B 7 A B OR (4 B WAl L 250 . BRI RE i FTC 3R AR s A
ZAE SN RE M T RETEN LS N3 25 Rl Z T A4 A N . P20 P RO RE AL 3 e TR I To vk 28 T e 3
ASZZ I BR il o

Eer, BMERIBLE NS aS T B (R T B HE . A A ir 5 HAb i & 37 Rk #%
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<RS10> M52 A 2152 (9 353k Robot Controller Sounds - B\ [ CL40 5 LI AR 203 AR 15k 1 2 0203 B
S\ s S FE 4 1D 25 R L 7 AT 7 5 o L A 1 321 22 25 8 26 FR

AFEN T H 2 BT b= AT L SR AT (3 R
2R RGOS AR o

7.4 Team Game Element B EE R
PR L FEIE A L PR B B AsE I e ssiE B, IR “H iR e’ B R .. PR EEE B0
A ARG T A B B .

“HRBES T IR ERIE AR “PAMBIER " (Team Prop)

<TEO01> &7 Inspection - 5~ PAffi Lt 2838 B2 = FIgic BIRES FisEd R & 54 fe avrfeds LA

<TE02> FifafR | Color Constraint - BAH 75 Z M 2 MAHLLFEE R (—EM—2) Shnthsg.

a) %%ggg?ﬁﬁﬁﬁéﬂﬁéﬁﬁiéﬁ CHEHE AT _E 37 EE SRS B BB ED ) o BAMTL L33 AL AT 40 35 48 5 B
» YA o

b) Bk 1 BMEL S KBS, B IRIE R EAS & A HARSIE . W<TE0S> B\ 4 5 R 1

<TE03> #1¥}fR# Material Constraints -
a) PMALLFEE R FEEAS 7.3.2 T HNLEE AU E AR R )

b) Efikrid (Htn AprilTag, QR Y, —4:i0%%) BARFEH M.
c) ARV EA SOCRERIARE (OBl

<TE04> R~} fR#l Size Constraints -
a) BMILLIEE B R RSN 4 957 x 4 96 x 4 9e~f (10.16 JEK x 10.16 JE>K x 10.16 JEoK) .

b) BAELLEFEE R (B NN 3 Jesf x 3 Zef x 3 #esf (7.62 JEK x 7.62 JEK x 7.62 JEK)
c) FEMIE I, B L 3EE Bl AUIAE B JSGEMALE st 1 MR TR, g b3kt i .
XEREEASPIEYE AnllE TR Tl— DA Enf

<TEO05> A {fi% 5 Team Number - [\ H #iE B0 ks FAMEgs S (BRE, thin “123457 )
a) NS ZiRe ] B 12 HF4h (30.48 JEK) B,
b) BMAS 5 = AR 0.5 95~) (1.27 EK)
c) BhtbZEE A BB 1 ARG S .

<TE06> &M ZE1 lllegal Parts - DL A LR FIRAFA SL VRS -
a) HTwg
b) i/ 7.3 FIHLEs ANFEEHIN B ] FL e A sk
c) AFESMHK COTS HEiE A
<TEO07> & AP B 84318 2 COTS Scoring Elements - PAffi bt 3818 B ANE AT A ZEZ ) COTS HhZEiE B AHLL

7.5 Team Scoring Element Construction Rules B\ME154)1& B i /E N
PAALAS 7018 Ho ik MR B R FIE R i B, e “H g s ” SREM IR IR iE By
I A AT A B EIafE A

“RRIER” LR ERNCY “EANL”  (Drone) .

Gracious Professionalism® -



S IEPMRAEBI (ETE ML BB D TSN, DB TT 5% FIRST M3k EEA (46 KHLB2455)  ("ls Your DIdha0%

Legal™) HISCHS, BISRAS BRI, PrahBMaf/E & KB AN S ILEE

<DRO1> t&# Inspection - Jo AN BT L AVE EIRCE FPRES FEA B A et o v L tege. BULA A 2
FTNHLBET, AT MRS B Ry 8 Bt il 2 28 E AbL. SRRttt AR = 1 28 AL L&

<DR02> & A#lt4i& Drone Configuration - Jo AL ZEA KL —Mctid, ML FINLELIUSMT I, et
R AN . KRS H B2 k2 S 3 R ARG ANUE ®AT B A R i Sk o

<DRO03> FifafR#| Color Constraint - & A ML) 3 B ZI 20 5 AME TS e BB (Z0elis) —2. i B
ORI TAEN G2 BMICRILAR PT AR AR HLKE TE AHL-SAH B R R Rk . IME R D FERTAMNL (408
F—4) SNtk aMER IR (i, a7 e (pink) B (orange) 5 W EAIKEE R (
aqua) L (light blue) ) .

<DR04> fAfi%%5 Team Number - TC AN Aibs RIS S (FREY, tbln “123457 ) . NS LZiREH &
FIMNA295) 41 (30.48JEK) FHE|. AMIKH 2 B TE ANUEITAE B, TR SRR RN .

<DRO05> £ & #4 kPR % Construction Material Constraints:

a) TN BB LER AR HIME, RSP AMS R T-H5K 8% x 11 5 A4 ARRCT IR EITENAR. 4Rk A
fFHERL 20 55 (75 30/ U5K) o RAAR. AESUHAR. BEARH. AHARGEA RVERA .

b) A A SRME. SKEMEBRETES EINT . ARVHMEHEEE. BOMSE. Bk BB,

c) A FIEOL B R T ENHLERR ABORFEARSK BN BT AL, EnRlkerts. BB, BA555.
d) HEMBIA SV

Gracious Professionalism® -
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%5 205 7
8.0 Inspection 33 AT

8.1 Overview 2
AEAGFTC Hlas AR ik, FHAH TR A & ORI A ) o

8.2 Description it

25 FTC ZeFMHIE NFE LI A, MUES LA AR A . XL B R ORI AAT 6 TG ZE SRR -
KA S TERMBAE BN/ 2R ST AT . BT PLEs AR 413" (Robot Inspection Checklists) 43 AL for & KAz 1
R RICR TR 3% B FIfff % C e

8.2.1 Team Self-Inspection P\ i H 7

B‘E?H%ﬁ( B AL N BEAT A 2. DAL AESE T AA R — A G & 20 A 54N 301 B DU PR E B LEs AR 24
HAFEILAE o

8.3 Definitions & X
W28 ANVIZE4LFRFF Robot Initialization Routine — .5 NYEERMEF4% FHEAES ) “Init” 45, 7B LK
H S BT 2 Wi, %IRRT i i — R 5 3

Hlg AR~ & T B Robot Sizing Tool — — %5 1) W& [l ) & e 4%, A A 58 A 18 B~1(45.72 JE K)
x18 Ji~) x18 Hi~f . P& TR TS A E R RSHE, 2% 7.3.1 75,

8.4 Inspection Rules .23 N2 B

<101> #1283 AR Inspection - B2 A1\ H #iliE H (Team supplied element) 7£ b3 LL ZEai &1L Z07E _E3TC
BIPRE NS R . YL ARBEit. B FE N ip R B AT — T A H sy, At
A RE FEBMAITESEF M L FE A Rk . MLER AR (1) H R R BATLIE S FTC R

Hlas N B PTAIRASIC B AL AUE I K A 4 e B e gg.
a. WMEX 1 & oLl T A R s, IBA LA NBITE 35 H S8 i R S R A

b. #HEUk &N G AT REERE P AN N . WIS AL FICEE R EZ AT LIt sg. R4 R
REFRHTN

c. WRHEFENIBEER (lead inspector) NENLES AN L4, NN NENUE RS 28R A

<102> %> %% Practice Matches - FTC BMELZ % > 38 2 fi b/ e ft s NANBMTL H H113E Fagddr. WSS 1 s
PHUSLRIVFRT, IS AMLE N AT DATEE i A A 5 2 N2k >) 38 -

<103> Hldz A I FREE Re-Inspection — % A/Lds A\ #EA T2 B AY B S0 AR e 1k RE B N DD RE 2 )5 #R AL 0452 BT
=, HELE A ARSI L%,

<104> M3 B2 4k Safety - Hlasior s 2 ) STAERITAHLAS NS BIAILES NSO RIRIER 2. AT 7
B HUIEFM 2 89 4.5.1 55 T2 A MUNFIA LS AAEBETHRIRE 7 T B BR A -

<105> # 2 E it i3 Passing Inspection - HL#% A6 A& — M@ RIES I FE, i B 1 C FINLES 16 & Al
Yy aG A 3% T T0H ARRT A R A A B UG . HLgs AFIBA )18 B AR 7 02 AR LS F

<106> Y23 AT E VI E & EE I E All Robot Mechanisms are Inspected - HLA {5, HLgs N 2R
MR CBE AR SE L IE b 2 B BT AR, RSIE, RIS o VLA RV EN U AL

Gracious Professionalism® -



B THLR L2, UG TRk OB A AT DAZE LLSEIA R, B PR s e . ML A i P po0 I

— MR RPIRAE R Z U R A
a. s AR AU BCE AL AUAE T HIERIRES (starting configuration) #5246 4 .
b. R LSRR BT ZR A A, T2 TR AL B BIBLER AT 2T S L AFOBLE AR AR -

c. FrIAMENLE NS ERE T (AL REHL, a8 | aRe R U B s La IR b
), AERGENHTHLEA, SR LG AL PR

<107> HLE3 A\ 3T ERES AA 1Y L 7455 W3R Wheel or Tread Playing Field Damage Test - #1435 A &2 53 4058 47
A LE, FRTERMERYIES NG 755 357 M T I RR T . RUONAS R — e 1 s e A T ES e vt & 5 e vr
R, BT RAX PR T DLPe s A M Las AR B RENSAT & ELEERLSE -

Hlés NALEE 53 RLKEHLAS N BCE— Bt B30 5 — A TAS Sl . 068 F SRR Fe TR sl 15 75
IR R AT YIERSIR  I AR TR ML @B T REARENAFERIN . TR, Wil
AL AR RS LRI R ERAR R, O R M IR R JE -

<108> KAF R TS Software - 5 EUk AN AR A 321 28 0 50 (- 0 200 1 37 kS 4 Re LEM LA A AE EL R AT

<109> ¥{EUE IR EE Driver Station - £ {E vl FIHEAE Sl gl B 44 L A8 I 37 kG 25 7 e L3 3%

<110> fAff B #)iE 2 KA E Team Supplied Elements - B\ [ #1178 HLAEHLEE NG & i — iR 2 K 2 . WG
R, HTEThRE LTRSS (BapS, AM, RSP BIRME A il B AR T B2 A, @i s A4 sedk s T
tgEr .

HH A H A TR ML TE, WA IS AL, DB DU E HE B TR, DL BT

FLBRREJT. XN Tk MBS ROu BATL 2 a1 B AT B E Bl A v A . FRA 1A B S BB AR T E )
UNEINE RN BRI i s B v e

Gracious Professionalism® -
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9.0 Judging and Award Criteria Y5 flIAT 2 bnE

9.1 Overview &Y%
A TELA

THECHE (Engineering Portfolio) 115 1EE sk Al i
PERF WAl B AT
FIRST FHE Pk ik 28 22 50 1) VT 32 b

BMEAESE TR IR Beihs #8558 SR P LUK 2D O I AR BT i i) o 0 FYF 2 BMEDR UG,  IXIFEH
TRV TE T B TAEM IR . RV 2P RBIR 2R, (BB AR A AR AL 1 — b 0T SR O 75 20k
JER AR -

PEH I A RIE AT LS RIS AL, Bl i 2ol dh. BIBAE/E. Gl . BIFTLIR T
PRV RN E o X LI H DRl A R ) 5 | B ] o

FIRST BHL Pk IFES AR A S8 1) EH IR iR Y (Judging feedback request form) BB\ ALK B PEZH)
St BVATEICEI SR R, WPRPE RN R . Sihe e 5 o) A RO SRR RE . ORIF B
e IER . XA THARER R, FRE RIS A E T rERE. X FTC MATEZRER A &
J B (Self-Reflecton Sheet) HyEIAS, W% L FWsh:  https: //www.firstinspires.org/node/5226

9.1.1 Key Terms and Definitions X RIEFME X

T#E%i0 Engineering Notebook — T2 R BN TEF 2 PIHITHIMIE . IFRITRI LIS M. 1E3RF
H, RS ZORER X — ok MREA TRELA, MLt ASZ BT

TR E Engineering Portfolio — T 2 L RPER ML, B— At 15 TURSCR, #HE T LA
BAATL UL R BT AR O B BB At . 9.2.6 1A T IR RT A0, BN AT DAL FEMRLL P 25 B Fi8 5 JE 1 o

BAELPTJ& X 3% Home Region — BMTBRIAFI S04 T3l 3 BU ) BT IX I 3 26 IS 3 H A g . W]y PDP 1
FIRST TG B Resk % 8, K MOR 2155 — X, Bt prieithis PDP MR E] 5 —APrjs X s, — 3R
REERET—A X

BAMEiAS . Team Information — M AZFR IMEZS . Plas AU BV 2P BUREME B BV e
N ML EEA R E2TE LREB LR E R AR BRI 24

CAD F48. mlitRifE R REER. 288, Mg, BUMLEARFEAL “PE7 7 K h TR ICH E RN
7, MENTREICH ZER A —T,

SAtH ikl Team Plan — DV FARAOEMTHGR . KT AL QRIS IS0, W00, SUTASE. SMBE T AR, 258K AR
2% 5] b B -

9.2 Engineering Portfolio T2E L E

9.2.1 Overview = '

AT G TREECHERERZOR . BT -

Gracious Professionalism® -



https://www.firstinspires.org/node/5226

9.2.2 What is an Engineering Portfolio? {14 & TfEZiC # 208 5t
T ERINAEAN TS TR RN FEEME. THEECHEN OFFER. PHEMPES. #&itEs. o

e BERR. EHASASA TR RERIT R, DL AL B AR A FR R AR i T W ARG . AR 2B 0 BB ALY

i Py B i 3k

FIRST Fil FIRST RHEHk i FEH B ARz — RN LR ERMAAOER . X —id REAHE M . B
i RGEgaits RdB MFIRAE DU NP SR B Bl

9.2.3 Engineering Portfolio Formats i E B E& R,
MR DL EATSEE U TS B A HE TRE LR E. EHIBEAS R AFE SR e A F A
X e CAT PR BB 2 .

a) HLTHR Electronic:  BAH ] DLZERE A HL Aok B TRE 2042
o XtFL& LFEFEMVEEH, BMLLIUAMAT TR LR EHI/E 1 ~F 5 PDF SCRY.
o XTFLTFEEHE, HURLIFTEMMEATM TR,

b) Tk Handwritten: B\ AT L 61 F SR A
o RPT RIEHHOVEAR, AL TR 0 0 B LB 5 P e BB RS . RS
HETETELL EIET b LR

9.2.4 Engineering Portfolio Requirements #§E [ S{EEK
1. B2 G, PRI TR TN E.
a) DMZ A TR ICHENRES 517 5L 05Tk .
2. TAMEICHIEN B IR EE 15 50, 5 BT 16 11,
a) BT SERMIAE B A E % A JUHO THERAPR 1B\ AT LA E R 2
i RVFEEEIBAELS BAURBARS S, I, AL fi 0176 B R R S BAEL ) T2
T ST T L
NGETEN, BB, B | i R R
5, BURAVERHLEE AR ER
b) HI A TR IR B B %

i RS EICE T TREBICMERAE, IaZE i ayol e TREICH Z i —
U, EWREEIRALT 16 WM LREEILHE, MM ERNEJa — A WEE BN S
ET

c) MW R~ A R4 (US 8.5 x 11) a5 A4 4% (EU 210 x 297 ZK) R~ K/h—3%.

d) HHRFAREELFRED 108 E (SN 10.568) o iHAEMEHE B TE, X1k iR

Lt
¢) WERIZMHIR AA TRETMENH WA 15 1. 15 NLFI0NERLWIEERRIENT
B A

3. TREICHMEABEABERI AR M. SUEATHSNN A B 5.
a) WEEITERAS AT TR ICH E PR ER H A A, 68 R s,

Gracious Professionalism® -



4. «FsH¥EiEEY  (Control Award Submission Form) A& TR LB —ER 4y, H IR Weit 209 5y

9.2.5 Engineering Portfolio Recommendations #E ) 5{E& X
1. SR MR SR TE & DR TR -
2. TRZEICHEN AT S
a) Ml At FEm TR N AR 4.
b) BAEAE B ABMILHE S TG B N 2 e 4 ¥ TR IC T2 A
©) BN RO B B A6 KA 26 VLA 45T DL Y il I K

oA AT R
T AT R T R RERRETHE
it

9.2.5.1 Artificial Intelligence in the Engineering Portfolio #§ &+ ] Al iz

Fedr MR AN A RE (Al BB QIF TR CIRBAILEE AR5, FIRST H A T8 RV IR 0 vl b2 A 4 AT ) T
H, 3% CAD )7, 4afeiE =M 3D $TEIHL—HF. (AN TR RE T B A ARG 5 Py 25 1) 11 A Z5 4 Ak X4 F) 45
FAIE, JF R B AR BRI F T E -

9.2.6 Engineering Portfolio Requirements by Award 3 5%} 5 2 N A KR
TR BTN TAREE IO 75 ZEAR AL A P 2 ] A 25

o PBULAFRT THZICHE. TRZICHELREFEHEE NI,

PAAE R, BATERI . AR T AR 2B 10 BRI A2 v T 56 A&
Inspire Award 1, B, WIRE, WEHE A %K. TR IR ER AR
JBR% PEZXT R E MR BT — B R R (R B

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



Think Award
BaE

BAMIA I AZ TR I

TREZCHEBGH TREANE. TR A AR DU AR
By AR AR, A TSR SRS 5 T (K2 H

TR AL 2B AR 2S5 AR W] AT TRE BE T I RE AR H iR i 1
fiEt, WELRANAIZEY].

RSB0 AT AU PP e TRE 20 B B SE PR A TRE A A
TR Z M A BRAEE, (HE] BAEPPZ 1 DAL A BT B
[ R AY VAR S ENUNG 2y (A

THREZCHER S H R S MEO, H RN %8 45 BME 4 FTIRS
FALAs Nttt 2

RSO ZE AT CAMHET 35 3 10 ] 2 R 2R i 25 e B A U
TCREAEIC T BT DA £ T SR AT (14 3 DR/ m AN S A8 B SR AT )
KR B LERE.

AR AT DA S BB TR 4 22

AR O ZE AT AR 5 SR ME AR RO A B RE TR A5

AR ZE AT AL & P2 SR 1 Ty st AT L R B

&5 210 71

Connect Award

BREE X

BAAL A ARGE AL TR L 2 .

TR E A A & BRI, 2Rl 73 i DA AT R Jre BAATL R 7
TREMTH AR, DL BTN SEBLIZ L6 H AR 1T R BCEOR R B D 3R . 1%
THRIRI 2SI AR ). HE) Bhor . TREAMBCAAE XA R DA KB,
YRR

AR AL EE A AR AR ] FRAT BT 3 I B AN 3 DA SR A5 R R A
Mg ES AR 2L

Innovate Award

BIFTR

sponsored by

Collins Aerospace and
Pratt & Whitney

HFTAR T 2 A0 B A ]
#Bh

BT RAC T AR 2

AR ELA AL 5 DT TR P A D928 15K 1 ) ) A AT 2 i S B
HATHR R T %

RSB LA AT BLOR PP AE TRE 2B 10 it — 20l Bl SE 40 ) A2
N

Control Award

%

PAIA AR TAEEIC M B . TREEICH EAAO Sl T EHA
T TR 2R

AL 205 RS 25 1) 2 R R AR D — 3 AL SCRE FR 5 o BAATL NG % RE HE
F A HAE AL &8 N F2H 75 T 4 BT B SRR 23 o

P2 R R R T A e I 2 T

Motivate Award

W

IS AT TRESE G B,
TREZICHEBFE S AMEAS R, R A RA B PR AL 25
B HATFRIHGER AT PUZ B B FAIAR, B E bR, RS H AR,
BFIEIZR, STHERORBARATHE T, SR X ARSS B %,

FAAL & FIRST T H 4 i KAk
M%%%%ﬁ&Mﬁ%ﬁAﬁﬁ,u&ﬁ%ﬁﬁmmﬁﬁTMﬁ%
.

Gracious Professionalism® -



o PBMIAIIRZ THEICHE, MEFOENEN CAD BRI
Design Award w Nl
TH® o TR BRI DAWUR TR T REZE 10 B 40T 0 T RE 9 2

9.3 Engineering Notebook T1E%1C

TREILERE—NEMTE, HEHENLARRS TRE IR MG ERIE. TREICEMNMEL. )
FZE AR BT S DU LS N BRSO o 2SO T B RHeME S Bovtelce. Bt iz, &
B A BERT LUK A A BCR FEBEA TR b B A i

TREEACA AL 8 DAL PP 126 22 350 F B T 51

9.4 Judging Process, Schedule, and Team Preparation iF& 352, ZHRNMN LS

FTC FE i AR R L HEH SN TR HR AR M 57 FELR TR, IPR AN A — M CHEEHE ST AR Z o 7E
2 bAEHp, PERMIATERUE RN R LN EA T HEBERIPE R A B DI (0 TRdE A TR 4t o B AR
FEFE SR E Z AT s 2RI R HAR R, B L HERF YR BT Z Al -

9.4.1 How Judging Works 3F & f{a[i#4T
7E FTC F885, PR FE4 MU R4
1. PERMmIR.

8. BIBMINGIR IR A HETE P00 25 B IF AL ML)
AATFHIRA

b. MR EHLE SIS . BRI fE AR g
e AR = PRI w2 Aok
bR TR RN AR RN 2 . TR TR, | ShL Akl ke, A
T — S04 SEATLEE AR A KIS PRI, 2 51FH
PRI 5, MR BEREHLE A O S Bl SR
L DA HLE A SHLE AR LR At
HBMERTA. 25 0 a0
. WA EAHELE 10 575,
o, ZERTAMIAG 5 /04, BVHLAT WLV Z ORI I B
L RN 2 A A TGV . W2 B8 A1 TR T L 0 22 U4 .
i AT AL 5 5.
i BMER AR B .
o. SLI5 MBS, {2 BT
2 WENLHGIMELE (& FREF) .
a. WELWEIHHLEA . A TS0, D B0 Rl A b 4.
3. FRAEAHIN 2B (MR . XETE LIRS, SRR 2 k% L.
4. VT TR HOEL

Gracious Professionalism® -
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2212 71
BT AT & RARSE PR A 808 TR BICH R IUE . TR SRR A TR LR Fr A B 0P RS AL

BrRIESERUT LT A %A, PULROZAERIRITI6)A B TREICHE. HHRRER. Fa R piiERa T
Lo TELR LIRFE P, BMEHSL, RIMEEEE, #0537 FTC 314y KGR+ g Fikvor}.

TEH I TREICHE. SMEBUErPRER. P MIAIPLES A ERIUG . PRSP IHRIT 2
T A TR PP o 45 2RI F A — (0 A R B 44 B PP T RE S 5 BRI ML AT IR

9.4.1.1 Feedback to Teams VE&# RiRE K Hi5

FERSHLNMES 5 A H B MRS WSO . FEFEHAEH G, BMILAYH A S5 00/#%% 1 (Lead mentor/coach)
SR ETE HPE P2 SE UV o I 3
PR TG 8B 45 L e S 0 s 1k

S TEIE A S UG 2 T VP20 AL 28 — B G IR IH 5 B o g BN B 3R SR . )
N . TRARFETIFBX LS — R,

R TR E ) T
9.4.1.2 Teams Without a Robot H1.28 \ Ri& g sl Rt WA K BE
BN SR 3545 2 LS N BRHLES N A B AL B R AR 5P, B A S INPE 280 A PR 24 o

9.4.2 Judging Schedule A

WP A S A M X, B I RE A B AL, R B SR RIS X B ) 1] o AT B
W H A 2 b B35 S I TR AT LS S Y o FESESEIE 0L . MBS AT 2 PR R A I 18] 2ok, (HRE LI, B
SAERBEBN MR A SRR . W TR IR F , MR AETE S48 -2 i 2] BA TR 912 1 10 A B ]
ZHE-

BT R 2% F] RE M AR 2R T R 77 3, 00 B AR A ) I ) i r o DX e 2y 7 35 I8 8 2 R A% IS e 1
7. A BT A BMIETUE B T 0T 46T 5 23 Pt ik ok DX IHR A 55 i o

9.4.3 Team Preparation P\

SR PRI ER . S 5 @A MERRITPEE , B BIBARIAE &0 bR I # s & AT L
%, BIRRTEFHFTC LhFEL 2 FIRST S Fen FTC A MARgE . EZA 1EE AR R A PE s bniE . E D5 AT
AL TF R ] ) B TR AX LE A T PP K, DU BB RN TR LR EM N A ZRUMRIA TR Z I EN NS
AR PR R . BAME R L2 5 — S e K I PR B RS & B 4520 H G Bl. 4520 B AMOE HERY
MRid, T EAEM AT 25 >0 B T BMEBRR R A R 2 Ak PEE B TR 55—l DLLEBAME A PEZ T A5
IR TR

BTLIE AT DA ) 332 P23 A2 o] Tt Judge and Judge Advisor Manuals % 54N 38 i A2 G B 1 il

FEXT BT A e, VPR ARR B RIE MR e R EFRF P IML 2] T Aa BER T ARRZE . BUEAER
(B2 i BRI RE ST, B BRSNSt LR D RE SRR K RE 0 HOR 7 PP Tk v 52 21 P4

9.4.4 Coaches Involvement in Interviews &R T LN S 5 NFEE
AP EE N FITFBGSE A T LSS B R . SRR AR B R P S AT Tl S
LA TR FTC J—A LL2EAE RO BE S . FTC I0H 4 77 T #5445 2 A S s T IR BTG «

9.4.4.1 Coaches Involvement in Interviews Exceptions #Z:r] B S 5 R AR FIS &N

Gracious Professionalism® -


9.4.1.1
9.4.1.2
https://www.firstinspires.org/node/5146
9.4.4.1

FTC &%) M F M A S I BN, s BB . S S B b 77, LZee 18 I

il 7 MBI SME B TS LA o TS TE AT LESE S B ANE (R i AR B R HIMT 1L 45 5T .

9.4.5 Video Award Submission Guidelines for Compass and Promote Awards & £52# ¥ HiE 5
ﬁ%ﬁﬁﬁ%%iﬁ%%%?*ﬁ%o%%Wﬁ%$ﬂ%ﬁﬁ?ﬁ%ﬁﬁf¥o%ﬁﬁﬁ%@%%%ﬁ%ﬁ%ﬁ
MR TEEIN.. RIS E FIRST A TE/E FTC WS, DT LA A TR HE T U5 B4 & 5%
25 FIRST; it tbfprr s R A SIS 2 IERU A PEH . SRR PR AR A BALIZE FIRST &, 1A 1£5)
Ifirsttechchallenge@firstinspires.org 7 fl {4 Fx & _EE R “Promote Award Video”.

%%M»ZﬁEEEEtB%QEZ%%TCO SESHAIHY J5 T5 6 7 T RE R A FR N [ A BT 28 5. AR iR i
RHEE.

WL L AV, WMV, MOV s B4 ARSI A Xde 52 . A5 L YouTube 2 I FEL MU R (1077 5
RIZAZ o THICAEMRE I ARSI AR R LA THRR I BT 12 AT RE A e R A LA LA P A
EF

B ST A TR A — PRSI o AT DATE 251 F8 2 v o0 w5 i i A B4 BB O LA o
TR E R, ML 2R G AU A & M vr e, HLAL ZRE A

9.5 Award Categories 3234}

9.5.1 Inspire Award g5 &%

XAV B RTINS e B AR IR FIRST BBk H A Pk B L. RAFIXAS KT B FIRST 1 H 5
TIRIHES " RAE, RS2 FIRST Ao X X MIEVF & HABPE R RN A HE5H, Wt — DR MlEs
o JARBHRALF T LA K HABBREN , TELE N IMERRE RIS W I L RS R o X SZBA Ry ) HLABBA L. B2l
B AT XA o A 1 20 PERENR . @ ANEYE, XA T HAE R i las AT
% B —TH -

PRIE S R B P T bR -

£ FTC Z83t, AT 50k P A 38 21 P9 N Jre B0t Jh AT vy ) 1 ML RS

BAELAERT A B 2RI R SR BN S 35 o o KRR T VT I B R o

AT 200 FIRST 100 H AUHET KA. FEARATTAAL X B R IHFHE AR A TH T A

PR i RS PATLS B2 #0 B T AR A8 2 o

DI A TR EICHE R AG TRENE MR A — B A ZL0 75 e it i)
&, A&, f, B0HLU™%.

o Hlas NRATQIENE L QUHT I H AT EBIi81 T, PAILRE 1) P22 i A MRt AT THOATL & A e i Fnsiemss .
o BMERITEIATTLAUR L LRI A 2 5 1) .

PHE R RER RN

o BMAELAUHRMLE 2 ()77 (P2 Hi % LRI AT 5EE . BURN R 7 el i 5 2 1941
TERUSHE TR ILMENAE. ZXEeEE T Uh TR, Wbl =7 kMRE, s

DYRP R
o BMIRLAZZE I F O TAMBRIIEE 20 B 5t 1 F 0P o (0 S, DL BESR I — B8 503 SO 1P &,
EE AN

9.5.2 Think Award [ 4:%
1B ) M B GE T R AR RS
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ST HR R ITUAT  22 T S A 96 25 7 28 1 1 LR B b A T 5 A P R I A SR P 291 I
SRR ) TR P TR H B A VAR AR DT . BT FG T AR30 5 AU T FE A AR AR B I

BAR AL ZFAE 5 SRR BT A S B T 2 A1 (5 e X205 B HLIS N BRI LSS . B3 iR

T BThEIZE]. 0 ST A 52 B TR B TR . I BA AR AT

PRI B Y K BT R AR

o FEFTCZEZHM, ML ZU A 18 2K N e B HAT = 14 (1 LR

o PMEAZHRA TREEILMZ

o TREZBILHILAAEATREANS. TRNA T AR ET SR IR, Bes MR mS SE A
ESULR

o LRI ZLMHRMHHEAIEAMATE R 7 i#lds i) TR R, SFmaRsol.

PR B4R FR R -

PAATL L 2B R 5 il iR MR AL B8 22 50 Tt AT TR AR BT i E N A A 1 45 1P & .

TREEEICAR E T UGS 45 TN AT AR AT BT S M-S U By LR AT B AR RIS B
TREICHE T DU & AT A R B 4

TR AT DU AL R B RE & SR TSR GRS B 4% o

TREE LM ER BT E, (HATDMEPFER 7RI BT REEE  HRE B AR AR S5 o
TRELHET USE R Lm B, (B84 M FRRES R NS i
TREEEICHH BT LU 75 3l A 1) B R 2 B a5 B A R0«

BT AZ 25 B 3% F % T ANBR A ER 20 81 H 0 T 0P (2R 000E 3, DA RESR fit— S8 SR SO 45 TP
FEE A

9.5.3 Connect Award Bt45%
FittIX, FIRST 1240 ) T RE4T I AH FL B R ATk

HEHIUATLE RIS R RLY . Bk, TR (STEM) MRIRRIRZE B, —HIEM FIRST PUEAY
SRR HEA , BT REATIA S A STEM 4 X AEAAT 1A S 38 R iy A M (0 FRATE REIT A AT PR D3 B A X
Tf# FIRST. FTC FIPAMIA By i f BILIROR o AR AR R T RARIRHE L RS . 75,
X SZMBAA — AR A BA T R SR A 2 SR B A AT B ARSE T

PRIGIRSE 2 B BT R A «

o fEFTCZEZHM, LA ZU Fr A 18 2K N e L HAT = 14 (1 LR

o BMELAHRA THEEEICIHE

o TRZBICHELIGSIMEIR, iR ML RIMLB R RER B bR, LA LBl £
FUARTIT R R R B BR e %3 R B2 A I ) e #) B2 TR Ak R R LU I
PREE.

o LREEICHZLLE & U R AHHT SO B ST AR AR AT B AR Ll A B 28 5ok H FIRST 1)
VG PC U T £ 3 0 AR — A TR 2 R AR B2 2T 1 7 3K

PREERE K AR N -
o BMESROEEIEKCHET M SCR B . AU S AN AR . b2 B RHRG = b ) R B e AR AT S 25491
o BMEBURZS HHLIX., BT 74 FIRST. FTC MIEAMRAH .
o ML EAZE R R F ST AN ER S 51 R FIE B3R 0E S, AR RESR I — B SR SO 41T 2%
TEE S5 -
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9.5.4 Innovate Award sponsored by Collins Aerospace and Pratt & Whitney £l % 215 3
AERRON Al MR AT 2 R BN ) R B A 4

R R IR ABE AR s B B SK

QUFTRAZBIAEZ B AE, IR RETT W MR A AT T R B BT HE AN A A BT XA PP R 2RI 4 7 FTC LL3E
A A e 2 U TR H e Bt RBIET AR G A Las Bt o7 SR, XA BRI R F O ISR i3
i SREERPLS . DURBOT ERIBMERZE. XA BEMZ i S LA NS0T, BERAENLE A LRSI E L
o JIRARILRIN, XA R AN DA SR, (BALES NS RFEL TR P RSB E . R
BB TR IC 2 AR AE B R L N BBt 0 L2 e s AT Ae] — A 35 iR B e oy S i ad

Fio

PRIEAIHT R BB R AR

£ FTC Z83t, AT 50 i A 38 21 A N Jre B0 258 F A vy 1 19 ML R
PO IR A T AR I 2 o
TRERTCHH B S B AR A 7R Ut B AT A ] S H B i R T 5
PUES NEH T RGN B GG TER) . UHERT . PRt it
B ARSI AL AR, ZE B HLREAE K 2 JON E] ISR IEH -
PHERIFT R KRR :

o TREZEICHT BT DAMOR PP 1 BT SR BURF 5 (1 BE 405 10 TREAR 2

9.5.5 Control Award %
RPN RE.
P ) R L AE U 78 AR R AR R AR A SR s L 28 N ThRE I . 1% S BAHL B 45 1 R S B JE 4k, DAk b

GO FHANMERIES . L IR 07 SO R Gt sl AL RS A2 L 8 P S S 7 B BRGT. 2hW 6 20
e E—BTAE. IMI TR ICH EL R S HAE . RS KRR 2, (ErT AR R EIA .

PRIEIE R R BB R AR

o fEFTCFEF, LU A 8 2N fre B2 R =y 1 (1 ML R o
o BMIRFIHEIHRE i <EHIRPERY DRI HIE . $2H12 il R T AUR A 2 .

o MLLZHR A TREEICHE . TIEZICH B S0 T B A7 H i RN A
o PEMIHAFLIITE L2 M AR AL N T RE .

PR R AR -

o BURMBMI{E I SERERE A R T R, (A IR SRR

o PEHIRR T HAEIE R SR .

o PMEMNSFhEAR P22 2] TA 4, CARARERSS . WEfE. . A AEIE TR Z T LS 3 TR
ZilMET.

9.5.6 Motivate Award ¥ih%

BRI BB FIRST Hz4k!

BMILYRHE FIRST B S iR R R 1 FIRST SCAUART el — S P X ANPP AT R IR TSR S BA (Tad 1o e 14 ) el
Fa, XFFIRST {34 tmBty , Ry st —% FTC PME, SRAKELFTC S8 mkE46. PUAESEMAESE il
FIRST ZEMATIR2AAE ALK AN N B 50, FF Bk fth A FIRST 24k

PP SR 2 P B 7 v «

o fEFTC3EF, BMIALZUN A 18 2 1N\ e B B ATy 1 ) L ML R A

Gracious Professionalism® -



o MELFHRS TRETHE. TREITHELAOE RS R DA Ak H g o 216 T
RIS LI EEIXA Hofe HMG B RN, 255K B bR, Rt BbR. ME&, H, WE
ALK R 26 H 67

o DML FIRST 55 H e Joff.

o DG EMRE AN R N NS A RIFR, DL X kA S A G B R

S MR TR R L

B2 5 R R 5

AR s — PGB WA B A BT FIRST

T D A8 M A0 S F 35 7 STEAM AR R B R A«

BT BT LA SR o 2 2 i R

BT AT LB 03 26T AN 00 4091 B FE MR RSS9 5 LT AR 6 S R
W, BN

9.5.7 Design Award #i1%

E TV R B

BN G ER TN s NIIDIRERL & R 2B 0 o PO H MUK Tk B TU s I N LA 7 S ML, X L83
Je o] LARABHLE NHISML,  BAT B AR R IR MBI B (s HAM LR v ELIRE AT, A 7E b 383 =
RIS TESS -

PRIEBLTH R BB AR

o FEFTCZEZHM, LA Fr A 18 2K N e L HA = 1 (1 ML RS
o MR TAREICTHE. HER TR NA AT LIRS MR AR BRI 1 141 CAD B v slbLes A st
K.
o PMILBIEFIFHATAR I DAk BRI, FETE, ThRERISE - A HUG-FA -
PREBTH R ARV -
Hlas N LA D RE BT H -5 AR -
RSBt el (R ThRE%) -

B AR AT G AT SR -
TREEE T AT LASOA PP 1) DAL AR HUCRE A2 1R SE 419 (1 AR AE 2

9.5.8 Promote Award (Optional) #/~% (F[%ER B )
WA S LT A B FE P % AT

WA Za RE MV e & NG R BUBMEL . AR RISl BRRiiRty s BH. TS (STEM) Ry BAM.
BAMHL AR5 A FEZE /) PSA RS 1 04 2025 5 (PSA, public service announcement, A& #)
BAILTE DR BE 0 ISR RIERAR SR I FE S (RARTERIRIEMARTE) et HAE RS — Ikl 2.

2023-2024 FEZEM) AW EE

“The best thing about FIRST Tech Challenge is...” ( “FIRST Rl #kfik T bt 5ET......7 )
PRIGHET B T bk :

o PG FIRST SR B ARE

LIS K i) R A BRI 60 £

P o 10, R by 52 B A A T RE X TE LUR I T4 FIRST.
BN AL H A8 P 5 SR A TV 7T

VAT HR 13 SRR B/ P A6 2081 HEE RN LR

WUITAL AT 58K B8 A P
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WDVRAE SR E A AT AR H AT AS %217 i
BB HE— AN BEIE I 28 AR FHE S 2L B H A #2010 o

BB N H R SAE B B AL 1 U ) -

GO I35 $6 T video award submission guidelines.

9.5.9 Compass Award (Optional) Z#¥ (F[iEHFLE TR
FIRST B} Bk ik 28 I R e KT BSR4 EE A o

I BRI T RE AN LT AT B R S P BT

PR BTERL ARG BRI, TEBEATEF ORI GRYSR SRISCRe, I i MR R ana] o — 7 2
Frim ML RSN 1o B EERGRATE B 1 FTC BB 222 A R AT 4R 2 I N =4, 75284 52 40 2 60 7
R o AT DA 730 5 3 BN AL ) SO A 35 B AL B — SR AT SRR ML BT TARAN B A A L A S0 5 A
[A]

PPIED R HI BT R AR

PTG FIRST S RIS AR o

P (] A AR I 60 75

PR e 15, R b 52 A A A T RE S TE LUR I T4k FIRST.
BAATLAA AT AR A3 T 08 P 5 S A T T

R R 143 SRR TBO/F P 6 208 HEE RN 1R
WRTESRF T AR BUL H IR 22 -

MU 25T 58 U T BAATL (0 DR, s AT A LRI AL Il 5 AR AN ]

9.5.10 Judges’ Choice Award &%
T ] GEAS S TERT A I FE S AL

FELLIRESRE D, PP A e R I — SO A e ot . RGP, bR R IUERZE R, AN E S
BB HIERTRIT. R X R I, FIRST $24t /XA~ ST il PR, (P2l DA — S R &
BEERIRH IR T I A 2. PR RIS )1, BIERATEE R ETF .

9.5.11 Winning Alliance Award & ZEBE 8
BEAIGAZE N BB T B8 L A e L

9.5.12 Finalist Alliance Award . ZEt 5
I ETTAZE N BB 1 R (H A HH PR B B
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10.0 Dean’s List Award g B 4 3

N T1E FIRST R EHEAR B LS S A EFEE M b4, £ (Kamen) KR 74235, M 10 |
lg ARG 2 v Pk e B S TE I 2 A4S FIRST HLESE A\ S22 H A1 FIRST BHL Pk ZER B 4 By (faRR gt B
)

i B 32 E R F5 R -2 PP R 8L, 25713k FIRST a4 BRAR A 22 7y fl 3 AN«

1. FIRST B4 484 N\ FIRST Dean’s List Semi-finalists — 45 57 A Fi AT LI 4% 50 % 2 (i 4EZ0AE 10
B 11 AR 2 5kl B 7 B . SRR SIS LERR N “Semi-finalists”

2. FIRST B4 8% \E# FIRST Dean’s List Finalists - 4/ X I i i B3P0k 1 254 . Nl e T
ERIZEAERRCN “Finalists”

3. FIRST B4 % 3kE¥E FIRST Dean’s List Winners - M\ % Hr ikt 10 ik 5 FRC I H, 10 fiz
KH FTC TH #)~~4: 3k FIRST it A% Fag

IRIFFIRSTi B 44 B3R 44, N MR AR 12 R A 2 M Eir 2 AR ST R 91, A D5 40 A 2 R BT RN A
XAEE T AT FIRST X HAE M AR, F RS TA AR AR L KA. FIRSTH B fr ik i it & 4 pi
R4 N N & R TR AR 5 78 B b Beolk 5 4k 8 MRS K MFIRS TR Fi# ik (stay engaged with FIRST as
alumni) . ItAh, 720194, it #h 55 Rt &322 4 (Woodie Flowers Memorial Grant) [ 57 325k #5 i B
42, B IR 3145 3 AE STEAMATUE 4k 40K 3 .

ARG B o B AL FRAE S BUR T R T R AR N, W5 IR ULIH http:  //www. firstinspires.org/Robotics/ftc/deans-
Jist

10.1 Eligibility VP& %#%

AREERENIL S AE T e 2 AL A2 22 A2 05 FIRST il B A a2 i3 44, BN “ Semifinalist” .

o EAE 10 B 11 RRIEEA A SRR R,
o VER: XTAKHA 12 il At AR Xk AT SO VERE R RV RS A IS 2 3 3
FEIFEE Ga—m =) FAES SR, N2l LT 2 R a7 e,
I AERA R IR A4 IO RS P BRI S 2 A (R EL AR 47y

A 25 25 8 S 7E 32 42 22 A R B M TR S — i SRR AR AT A X T 22 A N SR A R . S5 i 7 8
%2 4000 M EFR, GEATEVHEE) .

10.2 Criteria VEiERHE
FIRST it 8L 44 B2 [ PP A v A B (HAN IR 22 AR [ LR 5 TH -
o BILHATS JIRINE FIRST A% Co M (5 W8 1) 2K i
o AR AR AL T FIRST #AR
o RIH KIS T FIRST H#kIE
o ZEAEAS N BV BTk A BT B A AR
o FERME. BOR. TREAECEE (STEM) SUSiA F 545
o SEAEDLGVEN,  AE0% BRI AN AT S AR R 51

10.3 Dean’s List Nominations i1 8 4 B3 38 2 o 55

R T U a4 ag i B AL P A 0 BARYR A A . M1 (CEE i B A2 R 438 > i« [E PRk B 44 5
AR o iEU7 AR B 4L B AT (website) FRGIX SRR IS HIN, T e T B HIREE R,
WG Unr] 5E IR 44 1R 0 20 R 1 Fa S A A
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Appendix A - Resources [fi3x A-%JR

Game Forum Q&A B itz &tk

https: //ftc-ga.firstinspires.org/

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

Volunteer Forum £ R 1=

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

FIRST Tech Challenge Game Manuals FIRST BHPkik & L EFM

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

FIRST Headquarters Pre-Event Support FIRST & B ZE RIS KF
Phone: 603-666-3906
Mon — Fri
8: 30am —-5: 00pm
Email: Firsttechchallenge@firstinspires.org

FIRST Websites FIRST & ™M

FIRST homepage —www.firstinspires.org

FIRST Tech Challenge Page — For everything FIRST Tech Challenge.

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

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

FIRST Tech Challenge Social Media FIRST F}4#k k2 i+t 3 44

FIRST Tech Challenge Twitter Feed - If you are on Twitter, follow the FIRST Tech Challenge Twitter feed for news
updates. (Twitter 2E & A4 X)

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

FIRST Tech Challenge YouTube Channel — Contains training videos, game animations, news clips, and more.
FIRST Tech Challenge Blog — Weekly articles for the FIRST Tech Challenge community, including outstanding
volunteer recognition!

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

Feedback /%77
We strive to create support materials that are the best they can be. If you have feedback about this manual, please email
firsttechchallenge@firstinspires.org. Thankyou!
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mailto:FTCTrainingSupport@firstinspires.org
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mailto:FTCTeams@firstinspires.org
http://www.firstinspires.org/
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http://www.firstinspires.org/node/4311
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Appendix B - Robot Inspection Checklist ffi3% B-¥l.3s NG ER

% 220 71

BAELER 5 -

W2 AKEIRS (X)) : READY / NOT READY

Robot is presented at inspection with all mechanisms (including all components of each <106>
mechanism), configurations, and decorations that will be used on the Robot.
R THLSASERETRBIMEIRSH, SWAM, REARE
Separately test the Robot in all of its unique starting (pre-match setup) configurations. The <l06>a
Robot fits within the Sizing Tool without exerting undue force on the Sizing Tool sides and top. <RG02>
4 RREDLAE A BRARE, LSS ARKRN . ALSARS TRANBNA L3 )
Robot does not contain any components that could damage the Playing Field or other Robots. <RG01>a&b
HLEE AT & 4 4519 0 5057 H i T B AB AL Y B
Robot does not contain materials that are hazardous. <RG01>c
PLER AR &E A FHE
Robot does no obvious unnecessary risk of entanglement. <RG01>d
Plas N B RSN A2 B 8 A5 R
Robot does not contain sharp edges or corners. <RG01>e
PLER AR & H RELL A
Robot does not contain animal-based, liquid, or gel materials. <RG01>f&g
PLEF AR SRR 5, B SRBER AR
Robot does not contain materials that would cause a delay of game if released. <RGO01>h
HLEt AR EHRERUE 2 FBULTSE IR IADE
Robot does not contain elements that electrically ground the Robot frame to the Playing Field. <RG01>i
Pl AR EH LA NSRS Lo S5 47 M b T P R
Robot does not contain closed gas, hydraulic, or vacuum based devices. <RG01>j,k&l
PLBEARSEHBE, HASE, RETHEZNES
Team number is visible from at least 2 opposite sides and meets requirements. <RG03>
PLas ABIBA S ABLER A BN ZRREE 2], JEAF & HLESR
Alliance Markers are present and meet requirements. <RG04>
BREARLAT R, ISR ER
Energy used by the Robot shall come only from approved sources. <RG05>
Hlas A BT F 30 ) 35 46 3 2ol MU AL i R IR
Robot is not capable of detaching its own components. <RG06>
Plas A8 304 B E KB4 B AR

. . <RM01>
All components on the Robot are from allowable raw materials and Commercial Off The Shelf
products. AL AT A FEBAF 2R TR B-E R B JERHRHA T R & <RM02>

<RM06>

Exactly one Main Power Switch is installed properly, labeled, readily accessible, and visible.
The TETRIX, REV, MATRIX, and AndyMark switches are the only allowed Main Power Switch.
MBARERFEFXBAREER, ARERR, FERAFHMD, BRTR. HBAZHEF <REOT>
XM S %Ak TETRIX, REV, MATRIX il AndyMark H ) —7fi
All batteries are securely attached to the Robot in a location where they will not make direct
contact with other Robots or the Playing Field. <RE02>
FrA RS ARE LB EAEA S, RSP PLIE A SR H SE 0 e B
Exactly one (1) Robot Main Battery Pack of an approved type is on the Robot and it is properly <RE03>
connected to the Main Power Switch and either the REV Expansion Hub or REV Control Hub. <RE05>3,
RAAFZE 1 ANMFTHHILEATEE Chibd) , FREZREEREF XM REV § RIBE REV & b(i&ii)

Gracious Professionalism® - “Doing your best work while treating others with respect and kindness - It's what makes FIRST, first.”
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Where present, fuses must not be replaced with fuses of higher rating than originally installed or
according to manufacturer's specifications. Fuses are single use only.

A BAHE, RELAFHLFERARZAZEERNARZBRERER—MIEL

<RE04>

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

R & AR H REV § R IS5k REV {384 4t O 4kr, BRIk RE0OS5, RE13, RE14 BHME.

<RE05>c

The REV Expansion Hub and/or REV Control Hub is powered by the Robot main battery.
REV 238 71/8k REV $2 )38 hplLas A\ 3 R4t e

<RE05>b(i&ii)

REV SPARKmini Motor Controllers and REV Servo Power Modules are powered by the Robot <REO05>a(iii&i
main battery or a REV Control or Expansion Hub XT30 port. REV SPARKMini HHLEH 3% V)

A1 REV fa] iR LAk e i plas A £ IR sk REV #2515 3569 XT30 Ot

Allowed sensors only receive power from the REV Expansion Hub or REV Control Hub. <RE05>c
HLI A 66 P % R AR B REV ™ JR 353 REV #5384t h

Light sources (including LEDs) are not focused or directed in any way. Light sources are <RE12>a
powered by allowed methods. J6 (& LED 4T) FARARSIUEMN . HEMERAERY | _ooioes
Video recording devices, if used, are powered by an internal battery and their wireless <RE05>d
communication capability is turned off. <RE13>a
HHERERAR RS, Ry haimita, HXARTLEENER

The smartphone Robot Controller Android device (if used) is powered by its internal battery or

by the built-in charging feature of the REV Expansion Hub. <REO05>f
BT HMEAPLG AR GEE, REBHTHLAEMR REV § RIS N 7T I rB 4t

Exactly one Robot Controller (a) smartphone Android Device + REV Expansion Hub or b) REV <RE06>
Control Hub) is required. One additional REV Expansion Hub is allowed. R£ (a)& ¢ FHL.+REV <REO7>
PR, B(b)REV EHIIXFiR T MR NI Ras. M7 XA ABSIEEE 1 A~ REV YR

)

The only allowed Motor and Servo Controllers are: REV Expansion Hub, REV Control Hub, <RE08>
REV Servo Power Module, REV SPARKmini Motor Controller, and VEX Motor Controller 29.

FL) Ao A58 P B LA AR BB AL #2048 0 : REV 97 @35, REV #4538, REV iR Rt 4t s

¥, REV SparkMini BipLEE R 81 VEX ALEEHI4F 29

Robot contains no more than eight (8) DC motors of the allowed models. <RE09>
HLER AT F B EL I B AL R 8 A

Robot contains no more than twelve (12) servos. They must be compatible with the attached

REV Expansion Hub, REV Control Hul?,. REV Servo Power Module, or VEX Motor Controller 29 <RE10>
and not exceed the manufacturer specifications for the controller.

PlLa A VTR R I IR AL BB B 2 4 12 4. R EALBSIRA REV 7 /#18, REV i%{i8, REV

IR FALEE AR, VEX HIALEE R4 29 it LA 15788 ek 455l 45 0tk g v LR

Robot contains only allowed sensors and they are connected only to the REV Expansion Hub or

the REV Control Hub. R ft¥¢4 FIAU AL ¥ (8 A FOFE 38, AL REV # RIS REV #lig e <RET>
Power and motor control wires have consistent color coding with different colors used for the

positive (red, white, brown, or black with a stripe) and Negative/Common (black or blue) wires. <RE14>f
IR LA DL ERB G IR EREIE (4, B, RERFALR) ; fAREE (RRE)

Power, motor control, servo and sensor wires are the correct size. <RE14>i
IR, MPLEERIAR, IR AALAIIE AR B A e G B & IE 2R 12

If electronics are grounded to the Robot frame, the only approved method is the REV Robotics

Resistive Grounding Strap. If needed, the REV Robotics Anderson Powerpole to XT30 adapter <RE145k

may connect to the Resistive Grounding Strap. No other grounding straps or cables are
allowed.

SRR AR A T R F BB RIS A S RIER EREM AT R XREMm% I AFER REV AL
MARBHEE . MRALE, BEM REV ZEREOR XT HEI0GER M. T
W, UREREMEHRNHRREHS AFERN.
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Approved electrical and electronic devices may be modified to make them more usable; they <RE1555;
may not be modified internally or in any way that affects their safety.n] D\ % B 7 5k LA & 1 3
M7~ WBCEERE R, HARBCENE, HEMERNBCREABE0E & 2k,
Wheel/Tread Playing Field Damage Test - Optional ¥ faf5 EfEERM (FiE) Rule #
Robot did not damage the Playing Field tile. [This is an optional test that is performed only when <107>
an Inspector believes that the drivetrain tread may damage a Playing Field tile.]
Plas A 24545 e Se s s it . (BRI RAEALRY 5N pLas A\ 587 T rE 2 10 e 28 )5 4 3#47)
Team Game Element Inspection AL FE R (TGE) K Rule #
Team must present all of their Alliance specific TGEs for inspection. The element must
be entirely red or blue. <TE01>
BAE SR X MATHTE KA R R ERRE, EABALAREE <TE02>
The TGE satisfies the Robot Mechanical Parts and Materials Rules in section 7.3.2 and
does not contain any fiducial markers. B <TE03>
TGE & 7.3.2 WML AN T4 RN, FAPESEMEMFLT.
Max. size of the TGE is 4 inches (10.16 cm) by 4 inches (10.16 cm) by 4 inches
(10.16cm). The min. size of the TGE is 3 inches (7.62 cm) by 3 inches (7.62 cm) by 3
inches <TE04>
TGE B AR~ 4x4x4 F~F (10.16 EK) , HB/MRSF 3x3x3 H~F (7.62 FEK)
The TGE is labeled with their Team number (numerals only) and they meet
TGE f#H HEMNM S (NREF) , HHa%MH <TE05>
The TGE does not contain electronics, or any other part or material that violates Robot
construction rules outlined in section 7.3. <TEO6>
TGE A EMFREWIMERT 7.3 5FTIR KIHLEE A il 3 H M) i) 4 AT 3545 BA #
The TGE does not use or resemble any current season’ s COTS scoring elements. <TEO6>c
TGE NME AR T AFFHEM COTS LLERER.
<TEOQ7>
Team Scoring Element Inspection - Optional Scoring Element BAfi154yi& E.(TSE) Rule #
Teams must present all of their Alliance specific TSEs for inspection. The predominant color of the
TSE must match the Team’s assigned Alliance for the Match (red or blue). <DRO0O1>
AL AURAAATREC I TSE Sl TSE MATMOLASIMIMIENRERE UK | _oros,
The TSE must have the general configuration of an airplane with a defined fuselage
TSE BAAA kALK —BHxE, HlEn B <DR02>
Lt;erkL?E is labeled with their Team number (numerals only) in either pencil, ink pen, or <DR04>
F4E. BKERIDSELE TSE EHRENLS (URHEF) . <DRO05>
The TSE must be made of a single, continuous sheet no larger than 8 2 x 11 or A4 with
a paper weight of no more than 20Ib. DROS
< >

TSE BAHAKT 8 % x 11 Bl A4 M BFKIELLKIKFIRL. HKKEESED 20 5. FEEHAE
fokr gl CREHE . EIFESE. T HTE)

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

Robot Inspector
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Appendix C - Field Inspection Checklist [f{ 3 C-i7ir &R

% 223 71

AfgRS: Hlae AR ERA (LI . READY / NOT READY

Coach (required), Driver 1 (required); Driver 2 (optional), Human Player (optional)

4 (REAH) , #MEF1 BEA)  REF 2 IUATE) , ARREK (TUFARER)

Driver Station consists of only of one Android device (Circle): Motorola Moto G4 Play,
Motorola Moto G5, Motorola G5 Plus, Motorola Moto E4, Motorola Moto E5, Motorola Moto
ES Play, or REV Driver Hub. #4334 1 # LR S HMFHLek 1 4 REV #4E13

<C06>

<REQ07>
<DS01>

Smartphone Robot Controller Android device (if used) is one of the following models
(Circle): Motorola Moto G4 Play, Motorola Moto G5, Motorola G5 Plus, Motorola Moto E4,
Motorola Moto E5, Motorola Moto E5 Play. The Android device’s USB interface only
connects to a REV Expansion Hub or a USB hub. #L#s A$EHI a8 5548 U _ LRS- FHL.
ZEBER USB O REV RIS 1 A USB %4

<REQ7>

The touch display screen of the Driver Station is accessible and visible to field personnel.

B AE ol ) A5 B VT DALE 3730 T AR A R B B A AR

<DS02>

The Driver Station consists of no more than two of the allowed gamepads (Logitech F310,
Xbox 360, wired Sony DualShock 4 for PS4, Etpark Wired Controller for PS4, Sony

DualSense Wireless Controller for PS5), or Quadstick game controller in any combination.

BRESEENTFRRE 24, BSE,

<DS03>

No more than one (1) optional external battery powered or unpowered USB hub is present.

£ AN L — > O HE it FE R BN H L FRLD USB SR 40 4%

<DS04>

No more than one (1) optional COTS USB external battery connected to the REV Driver Hub
USB-C port or a USB hub connected to the smartphone Android Device is present.

BE AN 1 AR BES REV REHEEE USB " BSATFHLE -

<DS05>

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

I RAE R BT HE R RAEYS, RS 1/ Mini USB %% OTG 23k USB R4&AMELRSA
A, RAE#E1ANTH, 1B USB L, 14 OTG # MicroUSB fy3{H—4~

<DS06>

Driver Station Carrier (if present) meets requirements.

WAEER AR (QRE) RE: FEERSE, FHIERGBTRE, FTHRAA

<DS07>

The Driver Station Android Device only plays allowed sounds.

PR F L B N O R A BRI &

Android smartphone(s), REV Driver Hub, and REV Control Hub are named with the official
team number followed by —DS or —RC as appropriate.

BMARIFHL, REV #4138, REV 51355 %% A\ 5-DS siBA5-RC (fi: 12345-DS)

<DS08>

<RS01>

Android operating system satisfies the requirements — version 7.0 or higher.

ZHBERGRAS 7.0 REH

<RS03>

DS and RC apps are version 9.0 or higher and the DS and RC apps have the same version
numbers. The RC app is not installed on the DS and the DS app is not installed on the RC.

HfEvhapp (DS) FIHLARAEHIA app (RC) MRAN 9.0 RERAME . RC Kapp &
RERAE DS &, RZBAR

<RS03>

<RS05>
<RS06>

REV Driver Hub (if used) operating system is version 1.2.0 or higher.

DS i, REV SESHBRIERLRAN 1.2.0 RERH

<RS03>

>Z | >Z

REV Driver Hub (if used) has Bluetooth turned off and Wi-Fi turned on.
REV #R/EEHEF KA, Wi-fi FFig

<RS07>
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REV Control Hub (if used) operating system is version 1.1.2 or higher and the firmware 5 224 1
version is 1.8.2 or higher. <RS03>

RC %, REV ?”‘fﬁﬂﬂﬁﬂfgéﬁ 11.2 REH, EFMA1.8.2 KER

REV Expansion Hub (if used) firmware version is 1.8.2 or higher.

REV §" R3S [E iR A 1.8.2 ®REH
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<RS03>

REV Control Hub (if used) has Wi-Fi turned on, Bluetooth is turned off, and the password is
different than the factory default value of “password”.

REV #4348 Wifi JF /g, B XK, FHARES) % B “password”

>z

<RS07>

Android smartphones (if used) are set to airplane mode, Wi-Fi is turned on, and Bluetooth is

tumed off.  FEEMZAFH, BER CHMR, Wifi TR, EFXH <RS07>

Android devices are not connected to any local networks.

R % S5 % B BT T ACHE Wifi 4% <RS09>

All remembered Wi-Fi Direct Groups and Wi-Fi connections on Android devices have been
removed.

R A% OBk Wifi iBiZ5IR B FTH Wifi B (Wifi Direct) fiI Wifi %4

Communication between the Robot and Driver Station is only through the RC and DS
applications. Out of band communication is not allowed.

PLas ARIERAE G AR R B HLaR A2 8% app MI#R{EYS app

<RS09>

Driver Station uses the official FTC Driver Station app to control the Robot.

#/E35 R B Ji FTC Driver Station app #Z$IHL8A <RS06>

>z

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

FTC HLa§ A3EHI28 app ZEFHL ERBIAEH app, H31)E, FEFHMRAER

>z

<RS05>

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

MAEEARNER, AR Wii B w5820 Wifi 558 <c14>

>z

Robot Operation Verified at the Playing Field I iF7EiZHh A HKIb132 A1) Rule #

Robot Controller connects with the Driver Station. B HLEE A #3558 7] DL B3k 3k

Robot switches between autonomous and driver-controlled operation correctly.

ML ARTZIIER . (N H S B BIRIZHT B <RS04>

Robot starts and stops when commanded by the Driver Station.

Pl N\ T SR S5 ) e S A Ik

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

B JITE SR AR ATV DL AR I (5, Jm el LA T A BIL AR A 3L

Queuing Process Information Provided at the Playing Field 3%iZiHERA &% & 41 Rule #

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

BAA BB 5 7E S B IX A AV sk ok LA SO

Team understands that the match schedule is only an estimate.