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F187 HEIIEFERE?

IRiE Power Play EFM(FGREFME 1 M) GREFM—, 5 46 &, 85Tk 1.2:2022 F£ 10 A 18
B)fmd: TTRRERER—MEEARENXE, AUBRKAZREESNER, TEERERE
BEEE. FREKAEE. REHEL, RE. BRIMRE. 2EHBENBZEAE LRSI
FEAESTHBEELS, |

£ 2024-2025 FEZ(Into the Deep)®, FIRST # P& FE (FIRST Tech Challenge) HIzEE A X
FHSEE HhhaiEHIBERENAR, IBFLETERSHBELENVLEH, B
EMARTEEEDEEEEMNIE,

Figure 6-2: Sources of Information for Team Judged Awards.

Interview
Event Volunteer
PORTFOLIO Feedback

AEEBLERTKEBERMMNEN (B 6-2) . TAZERMBAMERXEEFRE At
FERCEXX A h BT SR E AR A E, A EAEEEMNET . (RIERETFM), 5 6 &
SERIE”, % 34 H)

FIRSTRH X HEZE B {R 16091 T.W.C.A.(Team Without a Cool Acronym) £ I FEE
(2019-2020F %) FIE THY, HEGEREDEREIFIZERMHE, g, thMEeth@EET
ERIRRFRENER, WA2023FFIRSTIRIZEETERITEMEMARNMNBIERHE,
TWCAMMMMNEMEMEKMA, »*Z=hMEEKREMIERE, LIRBEREMIEE,

Skygtone Ulg?;te Freigh? Frenzy P%Whgl;nF:ia:)ynz:qT:T EP Rgsource

TERH T K TERH T K TERH

1,533 8,649 20,245 12,389 22,120
*BE2025F8 A25 A T EH KRB




TWCA ZE|3%, REBHEMANBEEN I ZIRIRAKX IMBEKEE.
FEERHMBEERMEKEA, URMMERMESE FIRST HAIIZE PG !

11212 The Clueless: 19458 Equilibrium.exe 11770 Curiosity
‘25 FIRST t REFIFEE ‘24 FIRSTH R ERIRE ‘25 FIRST & REF1EE
RETERE BMBRGEE RETERE BMBEESE BABRERE MBESE

https://www.thecluelessftc.org/ https://equilibrium19458.wixsite.com/equil | https://curiosity11770.marlborough.org/

ibrium-exe-1945

19706 Potential Energy 16028 Mecha Knights 16091 TWCA
‘25 FIRST t REHIFZE 23 FIRST Jifth )l E 2 §RIEE ‘23 FIRST t# REFIRE
BAHERE RFEESE BIERMERE EHRMER BB BMER
https://www.potentialenergyftc.com/ | www.instagram.com/mechaknights16028/ *

https://www.twcarobotics.com

anfel s AR B F MR AR B R IBBE K

AR XERNBERMTEER, MATLIFE(FIRST Tech Challenge 5 & F fit) 1k E,
HAERSD, 2% DECODE mEFM, 5l 2 5 6 E:&IE(IRA V0),

— % TFE/E & (PORTFOLIO) W EEREAREEIEE

EEE— AT TR E S & (Engineering PORTFOLIO) B, B St BER IERERIAE X FAA,

RAIAE(GGREFMISE 36 B (A201) HEI—RMUEREER, BEAEFARFHFNEREE,
TWCA B E8EHREFMINNAMEA, It AZAERTREREMBRAMER, ERMAERE Bt
A FRE. FERBETNE, RN AFTRENEETHRE,

A201

HREMNESELEZTER. EFAEEERI—NERELRE EAFHBEN -2, FETZK BT
fAIREHASEEXETHEMEARERNS, (FASRIMNEEERE. BEFERELEARTEL TEK:
A WEAE 1 BT, QFEERFERNTEANR: BREEH. /FRE B &% BkA6. EumE. 2535, EAi
LA R s AT/ ERR R E

B. SIERNATHEIR® 15 E(WHNERT, F 8 B, S m),

C. [#FEAERIEM (8.5" x 11”) 2 A4 (210 x 297 mm) R~ HIFKIE,

D. MRLERRIER, TERIXABHK/NMGHENL 15MB, B

E. »7AESIEHE 2025 F£1 A 1 BUKMER. SREMBHL



https://www.thecluelessftc.org/
https://equilibrium19458.wixsite.com/equilibrium-exe-1945
https://equilibrium19458.wixsite.com/equilibrium-exe-1945
https://curiosity11770.marlborough.org/
https://www.potentialenergyftc.com/
http://www.instagram.com/mechaknights16028/
https://www.twcarobotics.com
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REEHFLEHMARERTENES:

MNREARMEFERIELAEERAE SAAERES, STETRTEMLERRAEEHELE ., HLTEE
B, BEEE AR, EMPREBRNLELEEER E—EFHLERIEER, | —Lafe
Peavler, Jgth il [E &

A ESERITESEH (Hard Luck Stories)

I {3 %52 5% /B 42 = 4th P9 I T B O R BB LA R Nl SE ARSE e pk B, SE BT AR TE B IRl 4B 15(
2023-2024 STEFMY(EETHR 1:2023 £ 10 2 B, £ 31 H), BIEFERIFEE B MMES,
HRFEMRENE—BERERE EEESRBEREN, MARENEEREDEBBADHN
FHEkMERE RERAKAEERYEMG FREIE, ERREMMAMKRD. ROIEIFHAEREE
BN, FEMEERHSMNSREESRAENE, EMMEREFIRST WAHFM, MA2EM
1F1§tk1gm$1¢ﬂ’1ﬁi%‘o
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BRI EIRAERE (PORTFOLIO), MEME R EWINARMFEREMERER.
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]
Potential Energy T%i“;m};‘;‘;;i
#19706

Engineering Portfolio

Power Play Engineering Portfolio
2022-2023

HEEFARTTERENZSEER SR TAZERLBAE THREARRMZELLTE, BHE—®
FHEBHMRE, EEMEAANNTEERENTEAEPRELKIBERE,

MLARBARGTNRAF LRAXRERNWER BEEEREEHELERABLEHEAR
CAD JE 3B %R H BRI eI A

AR R AR TEE (R TIRE L
EMERLTHRERMERNEZSE THFHEZEMMFEER BETRAFTEAMVIEERE
(Engineering Portfolio) I AR A, 582 % 19458(Equilibrium) B T2 250 (Engineering
Notebook) HIiE:%, #AREMIENE, BMERSE:

[ T84 € (Engineering Notebook) A #EEZHFFIHth, AKRREFFHFMMNLE 2FEFEE
B, F I FHMBAE B /E1E MK (Portfolio) B, BEEREESRHE, nEAFAKESESRIHAFTHA
— LR MET, MANRA TIREL(EN), R LIEIBEEREPERSEETHME M. |

11770 Curiosity B[R, tMPEEEEFTIEFERASARERARARETILR, thfEE TR
F.Google X URFEERA, EMitTBMTHBESTTINLEERNRT  BE2EEEE.NEF
&) (outreach events), B3R N ERETHIS REE, MEHFHTE TR, EhMaeERHIDEL
H N AE S (Portfolio) &, EXRMMUEEMMEREELEHFENERN, FFTEBAT S
BRHRFTHEBE RSB ENREBMER M FICHEL.

EMAIMARERZHEME | REZEET AM(EEFM (Judge Manual) ), {RELEER 1B
MRS ERRALRREREEZTMNLEAR, EMRMUXEEFSHMMOHFEITIERE,
ires.org/si f I I r

JIwww firstin

|t/fil [.pdf
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S S e
| EEMBRERERTAETES, ERETHE
Calculations WA, AT, BRI T S TR R HEN
meogk,  (Ogrssen T AE, BRARBESELEEH 0 EBIEH,
LoSen w1 [ SEETTER A R T S RS, SRR

e TOTTT ] REAREOBARENSRESHE, N2
e G i | IRfREDEEEEMEM | FERESEHRE
BB 0065 5 B 5 RS A BB TR,

T’éiﬂiﬁ/ﬁﬁ %E/EEJJ:‘ZB?MEE E, MERNRERF EREEAXT EREDRARES
BEEBHNAR, LA I REREPHNRERM, BURAND —EFEI S B Sk LEFREZ
i AMMMREERFMNFDRAEHS, RAFAENTEEERKRA.

Zoom Meetings with Teams. We Coached 2 FTC Teams. Weekly Farmer Market Demo.
s - _‘ i Y /7 A

Some of the teams we met with were ~ We started two FTC teams this We did robotics demos at farmer’s
Dark Matter, Haywired, Wolfpack season Dreamliner and B.A.M. markets most Saturdays May 2023
Machina, Robotech Anomaly, and and have been mentoring them through October 2024.

SIGMA from Mumbai. every Thursday since September.

RBEFETES:

112022 Robot Ploaning (Dr- Coconunf 16091 TWCA BRI R R BF B IRER

.MH“‘ | RAREMDBZERBERE HEFEET
e §&%‘§+%ﬁ(1ﬁﬂﬂu§$ﬁtt)ﬁ%ﬂﬁ%#ﬁﬁiﬁﬁo fta 9

ERTHRREERAMEHREXE H2E

ot lize
srfitsoaan 'Me{s iﬁéﬁxﬁ’]'a’\%ﬁﬁiﬁiﬂ EBERM2MtME
" Hefors Glec {Ahecls Csimlac fo Ubhimale Gool Robot) Power Play BEE 5 — BH#TEEBMNFEER
b B, thMERAAREHE. RES
e \Neb Cawecn (Mounted on one \C’> role Cotiin I*Eﬁﬁ*%%i%‘&y E*%E”]E&E-l-ﬁﬂtﬁgﬁﬁﬁﬁjﬁ
CQlomig? RS RS U Sy B RE R,

89d handholds For 8
€ase of C:‘rr-[mrj?
Wey ameta
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M%WM%E,MTkEM BN RIEE), FEE, SRR ABRBEBERAME ., TWCA %17,

&Lzﬁ?i%%ﬁ%.ﬁ%%%@ BERRMEMFEMLEARRSIFTEEIENRESAR, th
BE S BN M 7E pit interview B E B ﬁlJ?K EAT R,

LUTRTWCA BETRARFENBHEMBILHETRERHINES, TEFRESE
RAXNBRER:

10 ELIE

[TWCA Website and Engineering Portfolio Stats 2023 - 2024 CENTERSTAGE Social Media Outreach 2023 - 2024 CENTERSTAGE
TWCA Social Media (March 1, 2024)

TikTok Followers: 523

Instagram Followers: 1,674

Facebook Followers: 55

YouTube Subscribers: 60

Website Views April 2023 - March 1, 2024: 12,939
All Time Website Views: 28,743

Website Growth Over Team’s History

. TOTAL CENTERSTAGE SOCIAL MEDIA IMPACT ACROSS ALL PLATFORMS:
— — I [ | 1,887,938 INTERACTIONS
TOTAL TIKTOK VIEWS
I I I I Dan Povenmire/TWCA Collaboration total TikTok 104,600
,__I.III _____ IIII I-I--IIIII _ TWCA Total Tiktok 10598
‘ ‘ TOTAL CENTERSTAGE TIKTOK VIEWS 112,236
ing Portfoli D (March 1, 2024):
TOTAL YouTube VIEWS
2018 0 Dan Povenmire/TWCA Collaboration total YouTube 52,227
2019 6 TWCA Total YouTube 1,380
2020 262 TOTAL CENTERSTAGE YouTube VIEWS 52,703
2021 1,484
2022 18.676 TOTAL Facebook VIEWS
2023 10,538 Dan Povenmire/TWCA Collaboration Total Facebook 1,600,000
2024 |a2a2 Swampy/TWCA Collaboration Total Facebook 41
TOTAL |35,208 TWCA Total Facebook (Reel Views and Post Likes) 535
N N USU Extension/TWCA Collaboration Facebook - 4H Video Views 142
ing Portfolio D (March 1, 2024)
TOTAL CENTERSTAGE Facebook VIEWS 1,600,718
2023 6,358
TOTAL VIEWS & LIKES
2024 4,433
Dan Povenmire/TWCA Collaboration total Instagram 100,000
TOTAL (10,791
TWCA Total Instagram Reel Views 18,387
ce All Time D (March 1, 2024) TWCA Total Instagram (non-reel) Post Likes 3,894
‘AII Time |451999 TOTAL CENTERSTAGE Instagram VIEWS 122,281

%Bﬁfﬁlfﬁ’ﬁnn%(Englneermg ortfoho)”iﬁiﬂ?ﬁ%iﬁé%ﬂﬁﬁ ERXRRATRRMNAE,

FEHKMA

ENEFERHMNMEREMZEERZEIRE R, 16091 TWCA {F 5 Adobe lllustrator B4R FEH
K W E & B & FE X (infographics) . LA TE5EEAER, 2 TWCA ARBERMESHEESH
BREMENIRESITERNRREKEREREMNES,
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University & Business Partners/Sponsors

2020-2021 Ultimate Goal 2021-2022 Freight Frenzy

3933303333933,
33334333333
bhhblh BHhHbhbhbh

17 RS

We had 16 returning and 7 new partners/sponsors for the
2021-2022 Freight Frenzy season!

F=80 ANSEIEFRENREEEXTE

16091 TWCA - Adobe InDesign, Adobe lllustrator & Onshape:

~ P —— Adobe InDesign Paired Ei
X 2022-2023 Outreach Flow Chartai @ 100 % (CMYK/Preview) Ado be I I I ustrator:

[ FirsT utan ] Community

Adobe Creative Suite 2 —EIh#E
BMAMEIEIEM, @, ERER
HEWIERE, TWCA KEERL
ENFmERETE =, Eit Adobe
Creative Suite i &M &R R
S T - S S e BT REIP RIS ITE,
v ot Bmenr o e e o = TWCA IS 4ITHAE, EAE
: s By Creative Suite, & T {1y
255 ETMEEETBEER, TWCA
L EAMAFEEREL S BER
REIRERHBRT ANEEIREE
mE4, TWCA th{EF Adobe
| (et ) Creative Suite FE{TtH B EH=E
B2 BN ER T 1k,

i Be MY ORTAYNSEPODHANDIS Y V

10
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TWCA & Adobe lllustrator (L&) 2R & {E4E5E . E
BtE. Bx. EHEZR (infographics) A & Efth it A T2
& & %8 (Engineering Portfolio) IR B %5t tHk, £ A
MBI ZE U llustrator E4E, AFE A InDesign H1,
N lllustrator & X HE {TIEX, InDesign ) E#EE1E
EEBEH.

Adobe InDesign (£ &) Bl @ TWCA AREEMmEH
Mpk 16 ERXMITE, E@XFHREFZGIELRE KM
AR, EMRERRRERET L RES AR IRIE, TWCA K&
ERMABRERER, UEEHSATREEMZEERE
BREALE,

Team Without a Cool Acronym’s 2023-2024 CENTERSTAGE L2550
Onshape CAD JE[E:
B ER AR R MBI ERBRELRER
HELEER, HfffeERIREERETHVNETR, ¥ﬂ'
MBS R MR R FH MR, RITEERIEREET
B, AME ARG EEMEHBER, ﬁu%{’]’ﬂ’lﬂfﬁiaﬁﬁ
FA CAD ZrEe sk E{ER TG B thi2BA R, R AL REF ZERERAEE, EEERMNAFEER BT
fRIERET MR TR B E B2, HEIFEEFER, 16091 TWCA KEEEREFHEE T Fig
E[E £ Onshape #{FH) CAD B E, B ERMMAIREHELE R B H,

@1 onshape ed by - Q P App Store Learning Center =~ @ ~ H Teslyn Hummel ~
@ Owned by me > [J Power Play Robot Chassis D~ = s
@ Owned by me Name Modified v Modified by Owned by

Drivetrain Assembly (V3) 4:12PM Jan 11 me me @
® 0 Main

@ Shared with me
Drivetrain Assembly (V2) 4:48 PM Dec 15 2022 me me
v «Team Without a Cool Acronym
® 0 Main
@ Team Without a Cool A...

[C) Recently opened
D Created by me

® Public

W Trash

Drivetrain Assembly (V1) 2:06 PM Dec 15 2022 me me
® 0 Main

2K REF Onshape, AAECHEB4AXZREN, TBEZEREAECRIHEELREEERT,
B8 “teams” NEEHEITHE. TV KA E A8 T2 1F & & (Engineering Portfolio) & /£ 5@ E /Y
MaR NERE, B TWCA BIBIZBIRAEE R BRKHIERET, UTEEMPIBERNREER LT
— @&, Bx TWCA A FEAFEEEE CAD ELE R EHRMMRIERETBFE, EREER
BIAMPIM TREERED,

11
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Dec?2) 2072

S e e o e e
A B R A 1 |
{(Team| Roacarn Des 4 Ldeag |
e e At i L8 e i e

SPKC3: L‘*ﬂ”f” MAXim Lm

262 miavnuan.

one yved

(%v»e blue

earn Numbec Visible Cromn ane Side.

Cfn\ec\ar of ‘r\r\AQ = P~ ,?(
one gnppeC design N S
Speest =

72 mm diamelec

THE

CLUE=LESS
FIC 11212

~4
B /

ENGINEERING
PORTFOLIO

11212 The Clueless - Canva & Solidworks:

Clueless f£F Canva, RRAEEFH A ENIHED
BEEl R MR TR,

Bk, MBS — AR, AE K 16
B M T2 15 &% (Engineering Portfolio) 3 37 2§
EMTEME, Canva EEMR M E SR IBIERSE
%, EMEENEEEE. REBEBNR EIEEE
B R RERRIRESL, EE, thMIEEX
1 8 2:@8MEME, REE—E  EEEHFNRE
, BRPEEAZEEFANB R ER., XFRE
, URFERZEFIMNEIEA R, B E MK
HCEBEMEE® EXEFRMAE, LA HR
AR, WEFETT —RIEAEH, SHRNTRIE
AHNEBEE2EIR, ERAGHEBHEXF,
FEEEMEBH.EE, Ly, MR ER
SFA#K CAD JEZ[E ., CAD EXF A
SOLIDWORKS Simulation K& R T EF R #
(INEB KR, ERHEE. RinBITHRZF) NS RE
SEEE, AR TRNEELRS.

12
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canva.com/free/, {RaJ LA
3 37 MR AR A6 R A BT A
REBERKERFHRIT
BERE, EERERE
Canva By 1%, BLEEFI
REERXHmiERR, BT
ERETEAFRIMREY  fE A
Canva M5 —EERZ
RAI LI EE . El1Z,
EZHETRARE, MA
EERSEXT@EmK
T ErIIHR,

Plot
types

matpl:tlib

Section Navigation

Bar color demo

-l
.

Broken Barh

3D plotting

Scales

Specialty Plots

3/

ISEE SR SR SR SRR S SR S SR SR SR ST SN SR ST S ST SR R SR SR

Spines
Ticks 3
Curve with error
Units
" band
Embedding Matplotlib in graphical
user interfaces
Userdemo v
Widgets *
Filled polygon

Annual
Report

Desigh made

easy, and free

3 User
Examples Tutorials Reference
quide

Lines, bars and markers

Bar Label Der

CapStyle

Errorbar limit
selection

mo

oy

Fill Between an

Alpha

d

Release
Develop
notes

Stacked bar chart

Plotting categorical
variables

Errorbar
subsampling

Filling the area
between lines

Grouped bar chart

with labels

Horizontal bar chart

Plotting the
coherence of two
signals

EventCollection
Demo

N

q
3
6

Fill Betweenx Demo

13

CSD Demo

Eventplot Demo

A

Hatch-filled
histograms

“This (Jeck ™

NEW DRINKS

Matplotlib.org & & {# A5
m, iR EEEHEE, A an{A
HERBILE R, REFFREEN{MA
KEREEFAERERERET
B, FHABEXREKTE T LLER
MERERETETRARE,
AHRERMEREAEENE
BBy, EERFERT, MME
B ARSI, HEREX A
B MHEERTEEMIREA
& BIBRKE O, MARR
elBtEdk. MEREBETEE
IR !
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19458 Equilibrium.exe -Canva, LaTeX, Google Sheets, Google Drawing

Equilibrium.exe EZ{# A Canva sk & {E M a0 T2 1E
&% (Engineering Portfolio) , 7E E1fT 5% &t £, #hM3E$E
THEKRAERMEREMIABEATERY.

fZ#MEM 10 BFi, UERTZEETAIEERE
Z2EH. R, tfthEREZEESLEART.F
BERLERART LIREHLELFASESRE,

Equilibrium.exe B1ZF 2 Hith FTC B —#, RIFET
BRERETEAREER (BINERE) . EXMNERTE
HEBELHEFRERSIA, BEIE, KZHLEEERK
KRR TREERE.

Fit, BLBELERINR AR FEHROEEERE
FIRIARTS, LESERE. BERNENRIME HIRM
B EBITER, FHELERMMMENRERES, I
HREEFEETO S REHRREEZHIEK !

14

Equilibrium.exe 19458 <.

Deciding Game Strategy

We made a chart which included difficulty levels. Then, calculated tasks with repetitiveness, and

p ld occur at petitions. We would list all the possible scoring methods in each
period and rank each period's difficulty level based on the options. To do this, we enter how many
times you can score doing a task (number), and multiply it by peints in order to get total. Finally, divide
the total by the difficulty level to get the strategic value.

IRobot Design Decisions Based On Strategy
+ Smaller drivetrain dimensions to be able to navigate through field quickly
+ Developa i i ithm for parking during
+ Design a lift mechanism that can consistently score on multiple heights

e e TSl utonomous Breakdown
s e w

+ Use April Tags for consistent detection of

Park Substation 2 1 2 2 10 pparking location during autonomous
Park in Terminal 2 1 2 1 20 = Use limit switch to detect when we've
Park Default Signal Zone 10 1 10 4 25 obtained a cone
Park Sleove Signal Zone 0 1 20 3 67 mustdo « Use odometry and roadrunner library to
Cones in Terminal 1 3 [} 5 12 navigate the field autonomously

2 ] 12 8 15

E] 6 18 6 30

4 6 2 7 34 mustdo

5 6 a 9 33 nice tohave

Tele - Op Breakdown

T S S OWESAGI]  * Coninuously tackon uncons at difrant
T B R B e B

1] 150 + Design arobot to be flexible to score on

Ganes in Terminal T 15 ¢ b
Ganes on Ground Junction 2 18 ) 4| 18 different rows easily

Canes on Low Junction a 15 5 2 226 mustdo « Ability to drop cones in different areas

‘Gones on Mid Junclio 4 15 ] 3 200 mustdo without having to move the robot

Ganes on High Junetion 5 15 75 5 150 nice o have « Use limit switch to detect when the claw has

latched onto a cone

= Color sensor and LEDS added to ensure
correct cone pick-up and notify the driver
thata coneis in possession

End-Game Breakdown

« Own 6 junctions (preferably on our side)
« Own a junction with our custom beacon
& 4 « Own the right junctions for circuit
completion

Decembar 32, 3 cones 67 28 127
January PER 2w Score Totals

9

Completed Circuit 20
Park Torminal 2z
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11770 Curiosity Robotics - Google Docs/Slides, OnShape #1 Canva:

Team Curiosity 11770 £ ZE{# F Google &R (
Google Slides) & #Eth{fr0 TF24E M 5 (

Engineering PORTFOLIO), it &2 Google X
4. # K (Docs/Photos) . OnShape E2 Canva
REESBIRM . s "
PR R — B — AR, |
2RI —EMERE ] EPAERFEMEITT i

THE PLAN COMES TOGETHER

R HEE. FEE SERREEABRAERE e
mRtBE, AREAE, hAEEREER
EMAEEHIEE (e, BE. SaMF

Angled Misumi Slides
Lift 62)

B/ HERKERER), Mg AELUR
AERAHEUER, LIEEEHIEITH— MR
BEE, ERERERE, AT E R KR

FEE. BIEE. AX)BRE— B FiRETF

R, AMFEEEEZFEMERHEEET (bolding) JRiEY:
EEHERSIFTER L, tfFERAMKRINFE
K/MhE 10pt, MAZSHMMMIWIZEEFEES
2 20 Z 30 pt Z [, 158 21 32 5% 5 55 A
KEZESEENXFTER MR ZHBWEUE
SE.AIMFEAERELEEXRRMARE
HEA,

Curiosity AR REAREER, EEFTEAEMEABRER, URERMRIRA, RFEXF
HEMERESEH,

MAILMBBRXRFTEREFRAREER, BEIE ERAESEKERMRIAAE LT s, B
RFAREFRIEESEAILGEEAHGER, EERMEFTELREMRRBRMENMRIRT,
e, FELARENARED R EIEZESN,

fa PR B B EF AR AR LS, BERARMBETEE LLEEBRHME,

25540

R ERIMMEBZER 17]?1.F'17£i§1@§§5—6ﬁi73|5%"§ﬂ’95£%, FEEFHIEFAMESHRT
Hi 2 !
H—AH, MRMBBABKSELZLMHRA, FREINEEZEZMNMS, LEBSNEAFEAE

REHMES,

o flN:
N R ARMA0 2R 72 R ER B) (mecanum drive) SRETHEEE KX, MR EEZERALV = ERRBAENT
, PR S TR B R ERFEE;
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FE, MRMMERT ZH/NEHETE, AL ELETEEMER —ERRFRESTE
I, WEST R mAARFE— D,

o EMHMEME——Curiosity 87 @B M Lt MAEE G E S (mission statement) 1 B £ (
table of contents), ZEFTEEEN—B TR T HEEKMZR O EZR/ERERE,

o GREFERFHENNENH—BEZMMEREZTVREBNMER. AFEER—EEEM
BWHREREEETEE,
RAT UM BEEZMR S (Gl BEHRARTESSRIEEIE), BE—DIRMENERE
BB,
EFREmzEEILLER ZEMELRERTE—MNIE BRABEIZHAER. 85—
AXF.BE—REH. B EERTEXERAENER—BREATEERA, HAH
FERIFLRE,

o BB /EBE_

Scoring Fabrication 1: Scoring Fabrication 2: Current Scoring |teration: gecigea 10 Name our ropot arer nert
(October/November December-February March
: = (e G5

Katherine Johnson: Nina,
Zarah, Ria, Rainey, Ramya,
Sam, Noa, Bea

@ Marie Curie: Riley, Chloe,
Kailyn, Sarah, Logan

@® Rosalind Franklin:
Ruby

We first designed We rounded the ends of We edited the top of our box\
our scoring system  our pivot arm and made to be a singular part, which B
with three GoBilda it slightly shorter so that made it more stable. We t
servos and two the scoring box would fit added cutouts for the gates «
HS5086 mini into the robot. We added instead of using spaced r
servos. Thetop of  a support frame for the  gaps, and we changed the |
the box consisted of servos and made the box shape of our box standoffs
three clear acrylic a bit wider so that the from square to hexagenal tor
panels over a wood pixels could enter in any avoid blocking the entrance. ¢

Lydia Villa-Komaroff:

frame, and the corientation. Finally, we  Finally, we CNCd our box, t Llnda
bottom was made of switched our mini servos pivot arm, and support 4
red acrylic. to MG90S servos. frame out of polycarbonate

and aluminum r

MR EH—IEEE, Curiosity Bi——2FRABEGERF, MIEXKEXF,

BRI XFESZEMERE RSHEZEFREERS60E. BEERSI N, ¥ FmAENE
FREFEBRET (NFTEE. XFAHR A ERER. BEGhE. REE. 8F. HEMEER) &S ER
Google Slides ! {EfY, tk4t, thFth{BFEH Canva, T ERRE (F— EB/NRETTHRHEH
BE R . BB (Infographics) REEFEBENER—ERUERNAXERERNEE

h, MBEBERGHWESEANREZ.

EREGFFERELHREAXFREMNAR, HEER5IFTFEEHERMM pit I THES !

fthMEELEIER TFER Canva, TERANRB/IMRETEMHBER TH.

16



Engineering Portfolio Resource for Teams Version 3.0 | November 2025

HEHfiT4&E 5 ®E, Curiosity {8 F OnShape #1TRT
A CAD &1, BB HERIREY CAD =R B B IR H
AN B EEEZETE—B(EESHNN S
g, WEFARIELAAZHERF M, RFE
BEBENEDR, M ERXENEXENFERE
A R E (isometric view) 231, M& @50 =82
REREEETHEBEHEMRAETESR, It tfE | 8§
%3 &I @B (cross-section views), LIZEEA 2R A '
PRLERBRFZERMATMERBIIZTHE. #5453
REREEMNSS T LFERHEEER.

EiF, EEELEXZTHEBNRN BEEFaST
EWE (50 FIREN B intake, FERREZMEE N
fAIEALL B ETEE),

test, #sERERBAIRA CAD 3%at ! Al fE FARTEEARE
BASARGL, M RRHENER AN, GAMNERE—
B REE A,

Fuselage holder

_ DRONE FUNCT
Acrylic drone

* Fly smoa
* Reliably |
*  Getinto!

Curiosity REBEME B —ESABEESPHETHK
R TR BIE, MBS B E— (P TEE(

Engineering Notebook) 2% & E #7# Google X #, 2k ,,LE
EHEXREEPNFFEIERS, s, thMEERSE
SR ERHEE IR B (outreach) . E B [E1EE (meet debriefs) %
Xi—#FEEMARKRLETHEIE, thHEEMM *
BEHRRAGFEFRERHERBR, RUELERIEERE(
PORTFOLIO) B¥, [EREE R EIFTERM, ARERE
B & F % 5T i1B 12 B 7B BUE (iteration) . T ARIE Fr
BN b an{alE @ st M. A B M RC kR B Rk AT
WER
TO~ FEi2
,-!ﬂ;: ROE
j’i" «T## A 1,
O e /{,ﬁfﬁ{f}@w
éy’) J}r A u’*wm
r e A
W i WA ot
iy i
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ST REBRIBZERREMIERSE

FEERSKRRMEZEEN KRG ERSE (PORTFOLIO), LIEFEER S FIMMMEER
HEF. £ FICHED FERFEHIERRTE —HERE, MRAMMALEMHERE 15 BM
RE, R HEZRERENET, BufEELREERAELSEFEERY,

AETRMUEERS, MEERINEERERMMNGRE, SSHRETREZEBANS, ELEHN
B 2025-2026 FIRST Tech Challenge DECODE & F . BREZRAGESEHEZTMANTRE,
HLEFHHEBEMABNEFTMNEAHETR RAHRRETREEEREE,

Bl B

BBRE R B RHR T2 EHER

R EREEERERRERLAEEFPINIEEREREMNEML. /fFA%E (PORTFOLIO) RHIARZET
EERHREE EERMERSE ERMUS ZRRERHETEAREMMENFHER. (FHE
DECODE &t 5 6.3.2 #i, % 41 H)

R BRI RRE
BEXERIBEER, FREVALESTERNS, HHPELAEUT—E:

A EAIEGEMNEE,

B. HHER A\RETERAAIIEEREGIFEE,
C. HEOW/IMARZTHT, F/sK

D. FAMMHERETREMBBON.

WERIFE 1

E[% PORTFOLIO AR B S ARMERMNER, ETh 8RB LUTEER=MEH:

9 A, ERINMREREMEE, LR/EERRES ST AN ELE,
B. BEXinfHEZFH AMA FIRST, F/

C. BAfEIFEEBMLEEEESFBHEKMIMER. .

REEME |, | BRECAALUAMERN S AR
B

En#}t,\ﬁﬁlﬁ

Think Award (B & #) ZMEFHEEIRRRFITAEBLEAEREREFTHERK. SARZEKME
mEE (PORTFOLIO) A EHMBREREMNIRAE, L BHEFFER pit EARERERE
I, BB ST1E {55 B A0 IE ST SR ST Rt PR SR AT BT 8%

BRTFEERIFHEBERRERZN, ERELAEFHRENIEAR, EERBTAUEBAHS
#F ZE KA Matplotlib.org REMEELRBILEGR. A GRS ALHE EF, (B%H
RETHEAEERLZHY, BURMREERELRERE,
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Iteration 2: Iteration 7: (current)
Key updates:

Key updates:
e Reduced the number of

e Thinner profile uses less

plastic
e More connection points
Areas for improvement:
e Make holes bigger for
threaded inserts
o Add more tolerance to hub

brushes to accomodate for
space, reduce breakage
Motor held to one side,
series of belts and pulleys
allow the single motor to
power both sides.

e Addressed all areas for
improvement from
previous iterations

mount for Spintake
e Bigger screw holes
e Beltclearance

19706 Potential Energy 2023-2024 CENTERAGE TfR%3i2

Eff SR 2% 5148 (Design Award) E2 8| #7488 (Innovate Award) Hfi R H| ERIBRX TIREME
(Engineering PORTFOLIO), {B& {REIE %% 2 H &% 5 & Think Award £ Inspire Award,
BLETEREPTEEZRTITEREHBREE R E @ (technical drawings) . .

AREGREMNEERZHAR, TEBEFRETRERNE —ERTHMAEREK, R, EZEE
B E SRR R EHRETAIE DML D BT 2 FIMCER . Hith MR ARIERET (iterations
) °] LLED % 7E T #2252 K (engineering notebook) . i&#R (poster) L H R EBILER AKX, Wik
BEREKY pit BIETERE,

Engineering Portfolio

TRANSFER Potential Energy #19706, Page 10

The purpose of the Transfer is to quickly move Pixels from the Intake to the Delivery.

Team Without a Cool Acronym - 16091 - Centerstage

2 4 — = Transfer, profile view | Transfer Path of the
I lC a a g e (EN-122)has | Spatula PR Delivery goes here (page 11)
Game Strategies Addressed: Hem | freddoteed
ame Strategies Addressed: pieces, li SHIELD (blue, attached to Deliver,
What's so Innovative? After noticing that all teams were mounting linear slides at 30 degrees, we decided to ® Carry 2 Pixels at a time (but 3servos, el 4 \Prevents Pi:(e\sfmm falling out the tovp)
mount ours vertically. This allows us to balance our robot and more reliabably hang without risking damage not more) 2sensors 7 of the Spatula as the Spatula is moving.

o Transfer can run as robot is
driving (lowers cycle time)

to our slide system. This system doesn't allow us to stack pixels high, but aligns with our goal of stacking low
and wide while building mosaics. _— o7

2 color sensors
fodetect Pixel p 2servos lift
n Bl <the Spatula
MODIFIED GECKO N
COMPLIANT WHEEL (gray)
=696mm : " N

b . Pulls Pixels from Intake into Spatula, Can

‘Truss Extension Height = 330mm serve as a backup Intake. Powered by
Robot Weight = 27 Ibs servo that is connected by chain.

“ 330mm/120mm= 2.75
| seconds to extend high enough to hang on the truss.

™~ SPATULA (black)

Transports 2 Pixels at a time from the Intake to
the Delivery. If a 3rd Pixel enters the Spatula,
one falls out and onto the floor.

Intake deposits Pixel here  ——
Chassis

attachment point.

[ solutions: Under advisement of
our electrical engineer mentor,
we added 2 grounding
from each side of the slide and

( Problems: Electrostatic
Potential source for ESD
events: An electrical
engineer noticed that a

'WORLDS TRANSFER (current)
Key Features:

o Color sensors display Pixel
color on LEDs

QUALIFIER1 TRANSFER iy Features:
 2distinct parts: horizontal
compliant wheels (which move
Pixels from Intake to Spatula),

amount of static
built up in the slides because
of its closeness to the
\_ground. Y,

ran one to the control hub and
the other to the expansion hub.
Wealso pute ferrite chokes on

allmotor wires.

Allof our goBILDA timing belt clamps broke. Through our research
online, we saw that this was a common problem. We 3D printed our

own clamps with 100% infll and have experienced zero breaks over 2
qualifiers.

Somehow, these 3D printed clamps are
stronger than the factory made ones!

and Spatula (which flips Pixels
into Delivery). Each part went
through many iterations.
o Picks up Pixels even if rotated.
» Connection point to the Chassis

Areas for Improvement: e Large space tostore 2 Pixels
» Cannot pick up from Pixel  (extra Pixelsfall out the top onto
stacks because of the the floor)
1-way door « 1-way door blocks Pixels from

® Body is printed in black PETG
toaid Pixel color sensors and
improve strength

* Switched to a modified
Gecko wheel after our design
review with Infinity Robotics
to help Pixels pass over the

Custom sprockets for

mounting the chain Spatulalip
o Width of the Sp:
Inorder e reduced i

with Intake. Idler sprockets

o Pixelsfly dget  falling out torque to lift
stuck on top of the © Mounting points for color the Spatula before were implemented to
Spatula sensors printing, we performed facilitate this.

Key Updates:
o Combined Spatula and wheels
into a single assembly
o Switched to vertical compliant
wheels after meeting with
Corey Knutson (see page 3)
 We promoted modularity by:
o Attaching the compliant
wheels to the robot with
removable, easy-to-reprint
arms instead of printingit all
asone piece
© Using chain to drive the
wheels, not belts, because of
chain's variable length (chain
not pictured here)

Areas for Improvement:

o Transfer assembly is too
wide and interferes with
the Intake brushes

o Pixels get caught on the
Spatula lip

gl for ® Spatula lip
hiterati hey
were still in CAD. See
EN-167 for this math.

to better alls
Pixels to pass over it

We prototyped the Spatula to
experiment with curvature
and filament type. We
tried printingin PLA,
flexible PLA, ABS, TPU, PETG,
and PETG-CF. We chose

PETG because of its good
[ | impact strength, low cost, and
Spatula good layer adhesion. Pixels
Prototype 2 | fell off our prototypes easily,
soweinstalled a roof anda
1-way door.

Spatula
Prototype 1
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LR B R E N R AR RE S
REERRRAHIENKE, SXKAEAREMNERKEGSE, TERE
XiEmE, GREFME 6.3.2 &1, VO I 41 H)

BIERFTERS

B2, TRRRKS

(STEM)?iﬁEl‘ZHﬁ%?%, i 358 25

S|

SHERDER. It

RIEH 1

BRI ZE
A

. BREGCH—
BAEKSREERAEMER UK
B. BAERESAFRIEEREL BRMLER,

MBIt E, ARREEUTEE:

2 | IRETE HSREATEREANERERR LR

TR RAIE S,

5 | e

BN IEAR 2 B TR 4L B E B,

Team Without a Cool Acronym - 16091 - Power Play

Knights 16028 Engineering Portfolio

Engineering Portfolio

Mentors and Professionals That

Have Helped Us Along the Ways

Our team aggressively seeks out professionals to help
educate us on the best way to reach our technical goals. We
are able to do this by attending community STEM events
where these professionals are present and tell them about
our team to begin a relationship

uscorcun|

dB Systems Inc.

RAM Aviation, Space & Defense

Gregg Robison, CEO of RAM has been a big fan of
our team for 3 years now. He presented our team

and our Freight Frenzy season accomplishments at a
STEM event at Dixie Technical College in St. George,
UT. He has helped fund our team and provides us
with engineers from his team to review our mechan-
ical designs.

James Wigton, Senior Mechanical Engineer meets
with us in person and virtually over Slack to review
our mechanical design and offer support. He is seen
in the bottom right photo helping us work out some
issues with our linear slides.

d.B Systems Inc

Halley Bonfanti, CEO, has provided us with engi-
neers from her company to review our designs and
provides us with access to industrial equipment. We
were able to 3D print a custom pulley on their indus-
trial size 3D printers 10” build plate.

Jared Hummel, Director of Engineering, provides us

mostly with programming tutorials, programming

will help us with obvious mechanical issues and help
us brainstorm solutions.

Washington County Commission

County Commissioners Victor Iverson and Gil
Almquist met with our team where we talked about
STEM in our community. We presented them with
plaques to thank them for supporting our team and
for their continued support.

~ James Wigton - RAM as.

New Mentors

ned better
rom her.

: FIRST FIC Alumni. he is a coding
dvisor. She has helped our team with
ilding and making prototypes
e've learned idea refinement
from her and she will be coming to

IRST FIC Alumni. She has
h team with
the portfolio and planning
Ve have also learned about
writing to officials from her.

Katie-Beth: She helps and advises
Outreach team. We have learned
how to fundraise and how to plan
events with her help. She helped

ith our time management skills. She
also drives our team to competitions
and events,

s taught our Outr
team about how to professionally write

ils. We have also learned about

for our team. He is our general advisor

all aspects of our

s feedback. He manages
our finances and time

20

Sustained Mentors

Michael Thompson- Soft
Engineer Quest/Dell One Identity
s our programming
h understanding how
and why our code works.

Gwen Martin: FRC Alumni. She

came to help our team with Outr
nontechnic

ha lot fr

taught us how to si

process, forma

taught us how to put together a

sponsorship packet.

Anderson: FIC Alumni. He
k as a mentor. We have

learned better building practic

and engineering fundamentals.

our team by helping our members re
dditionally,

T T T

i Dr. Alvin Echeverria: FPA S
| Teacher and f

Duncan Lars: ch and mentor

for our team. He helps us with our

prototyping and our robot design
a rell as the initial building
process and prototyping.
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Rl#E

B REEREEEREH. EEERIE. BEHMBAAMKE, FHMORTRAERE. %
ST IENERHATE FIRST Tech Challenge stk &t ¥HE 4 EMA G IR LRI FTEEA R BRI A
SREHRAAEMEK, ZRENE ROERET. BEMELURBEEEHEBRNRE S B M, REET
HES R BB A ARIER ST LSS AFRPHHEHIA0ER 51, L EEE L BEHMBET/E BEFAY—ET
¥ aeE BESZRIEIE, ZWIETTIRMEEES, (DECODE H#EFME 6.3.6 &, VO hRE 43
")

RIHTEETEIRAE

WEIFH 1 | KA, B TREHE TEARMES], URAKRENAGHREARRAE,

WEIFH 2 | B A AT ERRIEN/ZIEY.

WEIFH 3 | BT TRYERE. M5, B EXS BB EAM L ERMME BB ER,

EEERE
B

RETBEHPEE R, BREEET R, ik, RoR S EE St I an Al BRE R

Innovate Award (8| #742) B2 Design Award (% 5H48) 2 FERRE Y], MAEIE/ERE(
Engineering Portfolio) @ #E & — ft 2R FE SR A,

IS SRR

RHIRE B EREELEBE D ERARBIZF IS IR ISR A MR, SRR EERRRIEA
FBHINARR S E KRB REBRREOBER, flanE EIRME. BB 1= SE M R A%
BIFREMERITNHBR MRAAE ERELEHRMFERYN, B0 —BEER BE%EENE
RAZERERMR MATCH #) AUTO BEER, ZERILATE TELEOP BEERER ., KAMERERLNER
SEEE. BURIBMMEMIETMNEE, ETHEEAREMNEIAX, (DECODE #EFME 6.3.7 &, VO
FREE 43 H)
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o TR

BALRRERIBESER. FRELAASUTHARS:
HEIER 1 A. B3N\ L RIIERS A1/ ER B R B KB,

B. BEMUHHRMEEARMLHRE, LR
C. BEBH SR IMIFENE

WEIFH 2 | BKERAER RS EERHKERRAE, BB/ A EEFET RAE R ATIEE,

BEBEME |, | ZRBRAREBERSBUULEFHRBIEER,
B

BREEME |, | EBEILIEER. il RN RECHRARR T R AR R A M I R A TSR RS = B

B BRI,
BEERR | ﬁ?éﬁiﬁ?&%l’aﬁﬁ#&%k%iﬁﬁﬁ BOIRHIAR IR B (NI 2R IERER/BURER) M8 #5223

B BHEREE RS (PORTFOLIO) iR LR IBRR FHIFT B B o
ERABRZFMNHRE—TBRUEEEMEFTELHIMER Control Award FIBIIRE,

Lift Motor Encoder Value vs Servo Rotation Postion
A B © D E F G H
RightLigt RightRotation LeftLift Left Rotation
Going Up 0 0 0 0 -0.0317| -0.0317
-493 0.03 -533 0.03 -0.081 -0.085
-720 0.06 -770 0.06 -0.1037 -0.1087
-1109 0.1 -1176 0.1 -0.1426  -0.1493
-1409 0.13 -1459 0.13 -0.1726  -0.1776
-1639 0.16 -1697 0.16 -0.1956 -0.2014
.. -1947 0.22 -2017 0.22 -0.2264 -0.2334
gy 00000000215 -2663 0.41 -2744 0.41 -0.298 -0.3061
& Going Dow -3851 0.41 -3907 0.41 -0.4168  -0.4224
u -2204 0.19 -2285 0.19 -0.2521  -0.2602
-‘, -1833 0.15 -1918 0.15 -0.215  -0.2235
-1575 0.12 -1664 0.12 -0.1892  -0.1981
-1253 0.09 -1342 0.09 -0.157 -0.1659
o -868 0.04 -967 0.04 -0.1185 -0.1284
g g -339 0 -493 0 -0.0656  -0.081
o 4000 3500 2000 2500 2000 1500 1000 306" . 0 0 20.0317 -0.0317

16091 TWCA R T S MBS, i 5t 5t A RE y BIELUR TR IETEL,
SRS AR MRBFBRENEE, §BREENTE (ntake arm), LU EIER,

S5 IR A D DI R BR AT B SN D E ARIR A28 A DI BERE, 458 Control Award (ZI58) foXL
h—BFBER,
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IR B RERBEF A ESIA FIRST MIBKE . FBth MR85 A, B fith A a2 FIRST
I3t B IER EEIR R ESLE, (DECODE 3EF M 6.3.4 £, VO iRE 42 H)

R AR
PEEE B {RZBE AR, SR, B R skfesn EBE URHENRIEENINMAZHF FIRST 13, (E
BXES 03, 2025 4 9 B 25 H)
WEIEE RRZER. R, B R RS MRIBEHEMA. . B HEARSBE FIRST #
HAETHER.
BEEHEEB LIBESE FIRST BEA AXMAR, A FIRST RIEETEMHEKRE,
BEEHEEB EEEEKE FIRST M BRHM L, BEREEAREBFEZENME.

FrigaE

FKIBHEFNRENE M FIRST EXRRAEHEE, RACMBERTZHENREARD, R EEE
REMLEEERK BEREEITZE HEFRMMOERKSKIEE ZMMEEZRBREEREEEE
FHEMER, ZEEFEIRMESEE i, (DECODE Competition Manual Section 6.3.5, VO pg

42)

IR L BRI, i, BRSNS, RpZ D QEUTAEZ—
J— A AEHBBAEIE,
B. ZEFRAE, A/
C. B KB ER BAVR AR,
PEEE BB BR . fii, B R SRR SKER 0 FTSR R S o BIROIETE
RMARER |3 | ERATARERET HEOERAS, LHE T HEBEN0RE,
RMARED |4 | ERTUHG. Hil. BRSEHE M0 EREE0RARRER.
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Team Finances

Income Expenses by Category
Last season 1,000 Outreach R
carry-over
General

Dues 2,200
Fundraising & 8,000
Donations
Sponsorship 4,750 Registration

TOTAL | 15,950

HSERSERHAEER. FEERKRH HFEE(Sustain Award) WAEBIFFBIZE, BRELE
TEMEESEIEAEEELDAHENRTHSREER, ZANEHRANERRT
19706 Potential Energy BIB7E B 75 & A ERIAE S, T 75 o5 B 2% B FRACE MU S A B B 1)
RIS HEEHRL.

# team Hours Person- Project

Outreach Type Date Event members  spent hours Momentum? JC ST AU IH
Advocacy 4/27/2023 Meeting with MN State Rep Kelly Moller 3 0.25 0.75 O EYEE]E)
Mentoring 5/2/2023 FLL Explore Meeting (Master Electrons) 5 15 3.00 O O
Mentoring 5/9/2023 FLL Explore Meeting (Master Electrons) 2 1.5 3.00 D D D
Community 5/19/2023 Valentine Hills Carnival 5 4 20.00 BEIE
Volunteering ~ 5/20/2023 FLL Explore Festival 3 3 9.00 ENEE)EE)
Community 5/29/2023 Cub Foods Fundraiser (Arden Hills) 7 6 42.00 O
Advocacy 6/8/2023 Meeting with Rob Reetz 3 05 1.50 EpfiE]
Engineering 6/9/2023 Tour of Boston Scientific 6 2 12.00 O
Engineering 6/21/2023 SPARCS Microsoft 4 4.00 O () O
Engineering 6/27/2023 SPARCS Infinity Robotics 2 15 3.00 O EPER(E)
Mentoring 7113/2023 Meeting with Jackie/Spon Con about MVHS FTC Club 3 1 3.00 O [=)
Community 7/17/2023 Shoreview Library Story Time 3 125 375 = O ENE

AEZF, #518 (Sustain) BIEMETEIREHIE T Al R E (Risk Management Planning)
NE, HMEZMERE FIRST R IF12F WETRAR TEEEXR, thM—HEBRAETLUA
SWOT 741 (2% Strengths., %% Weaknesses. #& Opportunities. B & Threats) 2k 2 7 B
B,

SWOT AT —EERBHAINTE, AR —EZEENES (Strengths) . £ (Weaknesses) .
& (Opportunities) E1E & (Threats) , ;& & — & A A A, FAZK5IE S imit RS a0 {a] m R 2k
RIPREL

What’s in a SWOT analysis?

SWOT 434 A& R 15 Bh 37 44 2 18 F X The good Thenot 50004
ERETHRERE WEEARRN E— Wealnosses
FTFER fln-EBEREN. AR ¢ st s e e S
B% E"] iﬁ *5 . %H E B% % o § What's working well? How can we overcome these?

Opportunities Threats
Who might most value our strengths? What headwinds do we face?

What trends work in our favour? Who might challenge us?
What prizes are within reach? What could go wrong?

What's out there
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RETREAREPBEEREAFTUEST RMFRR, EHX. EMNEXB2ENEGTE BREEH
TEEFRE FEMAER, TR BIEEEL — S KA I A B £z BBk Y
B A, ZRIERERHEERTERL, (DECODE Competition Manual Section 6.3.8, pg 44)

iz

WEIEE

&R 6 7R RE St S R R A FT RO B RS A SN HE . Sk (R BE/RT8T) B S R HEEE

WERIEE

ARG SANRARRGTFMGEE BMESESERT, MAEERE—E4.
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F RN LR B RER At MER TR,

RETIERICBREL B E (BIER. WReH),

REtA M E B AR L AT I/ SRS — B

CURIOSITY | 11770

DESIGN PROCESS I

SEEK FEEDBACK AND KEEP ITERATING

CNCING AUTOMATION

This year, we CNCed the hooks out of aluminum for This season utilized varying automation tactics to make it easier
hanging, all of our drivetrain panels out of aluminum and for the drivers. This year we are using both touch and color
polycarbonate, the intake panels, the pivot arms, the drone sensors. The touch sensors allow for precision in the lift

rod and mount; and top of the scoring box. As necessary, automation by stopping the lift motors from continuing to lower
parts are CNCed for both aesthetic, durability, and to once the lftis at its lowest point. This helps prevent

minimize weight. You can see the iteration of our hooks entanglement of the ift strings. The color sensors detect when
below. - % a pixel has entered the box, after which the gates automatically

close to hold the pixels in place, and the drivers are notified
through the rumble function on their

controllers. We also use cameras to

scan the AprilTags, and the robot

can automatically drive up to

one of the three scoring

positions on the backdrop.

Our first iteration was the one on the left, with progression-
moving left, We then rounded the the edge of the wood so it
would't dent the truss. The last iteration is the CNCed version  fimm  WIRE MANAGEMENT
that is now on the robot, and it has never failed us!

——— This year we utilized a slinky to encapsulate
ODOMETRY CODING BEGINS the lift and its related wires, which allows them
Last year we used the premade to coil neatly and efficiently. This way the wires
localizer class from Roadrunner but stay protected, out of the way damage, and
this year we decided to make our without getting in the way of moving systems
own localizer class for easier or motors.

adaptations to the code specific to
our robot. It's a coordinate based

system that allows the robot to exactly ™= PROBLEMS AND SOLUTIONS WITH THE DRONE

where itis on the field at all times We faced varying problems with the drone throughout the

which allows us to have set positions season, the first being the drone would constantly fall off at

for the rebot to drive to. Meet 0 and Meet 1, ending up crushed on the field. As a

solution, we made a plate for the the top of the drone to
TESTING AND REITERATING (OVER AND OVER) encapsulate the drone in a rectangular shaped bo. The next

We iterate and redesign throughout problem we encountered was when the drone was inclined,
the design process. With a fully the drone mount would block the lift from moving upwards.
assembled robot, it's much easier to We combatted this by remounting the drone onto a new place

identify errors that could become
large problems for us in the future.
After completely creating the
first iteration of our robot, we
focused on small adjustments
and additions. Since we
manufacture our own parts,

it is easy to iterate through
these changes. Post |

CNCed our drivetrain panels, m;

box top, intake panels, drone launcher,
lift, pivot arms, and hooks to make them
stronger and sturdier. This has prevented
us from more stress fractures and breaks,
given us more durable parts, and given us
easier access to the robot.

LESSONS LEARNED

The design process works best when more people can participate

To make sure our robot is the best it can be, we need to fulfill specific game-related functional requirements
Quantitative analysis is really useful in determining what specific motors and servos to use

Simpler solutions are often better than more complicated solutions

Approaching ideas from multiple perspectives is the best way to improve

on our side panels.

k% % %
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RIS e

ERFIEEMEKAR FIRST At EMEFKRME, thE FIRST MESEKMA, EEKMLE S EEMET
BRRENE LSS h2—EAFREMNRSHTF,

BRFHEIREMEKAR FIRST SHEMEBFXE, W2 FIRST MEHKRA ., EEKEE LEHEMET
BEREMANGSEE AR —EFRAEMBSHETF, AERBEGERAEESANTRTELH
=R EFEFHEO TRBFEHMBERME, ERELMEEK, BEE. HEMFTFED FMMAE
Br. BMEFNRNGE, EA—EER ZEROEERMAMEEHFASTERREKHAY, (DECODE
Competition Manual Section 6.3.1, VO pg 40)

RIS R EEELERE
WEIFH 1 | KRR RERESER.

PR EREAEIESRETERRS MEMNKE, LERAXHEIUTEELE
EEANGED—(ARIENE ORESE:

WEIEH 2 A, B, BIEF0RIFTEE

B. EXER%E, Uk

C. A&,

WEIFHE 3 | B AERE, a8, SEEKKEH AR KRE R ER.

WEIFH 4 | EFxResI TSR, BT, SEESUR R MRS ERF A

Inspire Award & /E)%€) K& 7€ MCI(Motivate, Connect. Innovate) . TA(Team Attributes) E2
Think Award 2 [ & 4 5 R IFOE K,
EEREBERREHES A EEAMAEK. FRBENEALESBEK,

Figure 6-1: Award hierarchy

Inspire Award

| )
Design Control | Innovate ] Connect Reach Sustain |
Award Award Award ” Award Award Award

|

|

|
|
| |
| Team Attributes (TA) :
|

Think
Award

o MCIREEARTEZAMS ANNRB. 5T, B IRFEEFFRMBEE LS8R
o

o TAREEAREMLRBEIRI R, BIKBRREME, 1B B8FEHEFE (outreach
JEE FIRST f5 M HIE X

Machine, Creativity,

Innovation (MCI) ::

e e e e . — — — —— — — ———— ] N — ——— — — — — —— — — — — —
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e Think Award (B &%) RE IBLEAESYE A 1E % (PORTFOLIO) 52 ¥ B A & I #h 57 $% F
[ 2% 5B 72 B B R RO I K

5 5 i ST RCEAHIEN{RIY TRE/Em SR

IR 7 /R B T 32 45 S 5 (Engineering PORTFOLIO) B #&5E /X,
BETREERRTIEZEIEFNZIMRMIERE !

B BRI L RNl R RE R KM ERETETR,

BEEH“EEZ T A (event director) *{ELL BRI A, FH L ERBIETET,

anh

MRMFEFHRERIMERE BRFEREIIENH K,
EEMREXRATEER—FLEERER 16 EEEINMNMZHRET,
thEEBREFEmIIN, ERARBRETHRA,

TWCA E#7EE M E (qualifiers) FrfE A V2 MR RREFH € B EFE R H A2 B & 3k (
plastic report covers with prongs and clear fronts),

mERSFRMAER NEEEEXMREBERA, URRESTAERIERXR,

7 Amazon.com LHEHSMBRBHER I GHIRT SHERMGER. .

IREIR!
BREMERZ, MMMNEKRERKLLHZHRIHFHELTESD,
iIf B B E EIF L E BN R B 2 M T /E M % (Engineering PORTFOLIO) !

MRMAMAMNEZGEERBEMNER 2EERMERMIESHERRIRMAMEREER,
UBRMPET —SHBELESHRERR | FMARENERTEASERZIHREANS,
Bt IFREERRE—

FHMRET - REFPHMHEAERMIE !
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FEBE & teamwithoutacoolacronym@gmail.com B2 M9 ZIRMeIEEE, iR HREEEHE
. AAEKEERMAS, BREHERPMMOBERKRR, MM E SFAEATSZMIEE
& £ (Engineering PORTFOLIO) ,

FEFEMOEEEBRRLL:

16091 - TW.C.A. (Team Without a Cool Acronym) - https://TWCArobotics.com
11212 - The Clueless - https://www.thecluelessftc.org/

19458 Equilibrium.exe - https://equilibrium19458.wixsite.com/equilibrium-exe-1945

11770 Curiosity - https://curiosity11770.marlborough.org/
19706 Potential Energy - https://www.potentialener.

16028 Mecha Knights - www.instagram.com/mechaknights16028/
17257 GoBuilder.GC - https://www.instagram.com/gobuilder.gc.ftc/
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