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

ST Pit Interview(s)
Interview
Event Volunteer
PORTFOLIO Feedback

s @58 Gl ) Cale 0 dua i (3 Al paead #l (2-6 JSA) 5k B2 JBIA (e GLAN (e Dlaslaall olSal) peny
Jia) e ) 8 L&) sl of & O ) e sladl S Lgansi 2y 3 ad) jlae pdlae (S5 ac 5 gl i (e il s
44lue Decodes 34 ua « ¥l sl 6 andll)

4an 30 J3A A3 (FIRST Tech Challenge: 16091 T.W.C.A. (Team Without a Cool Acronym G (i~
il & TW.C.A G g e omall elld die al cllda’ J5f L3 Think Award 35 e deas 5 <2020-2019 J5Y)
FIRST sk & 45 oe Think Award 5 J4s « Jall Engineering PORTFOLIO (a2

clile S Jsea sl 3l JS (e 5 AY) Gl saelund W5 TW.C.A Ga% oS .Championship 2023
PORTFOLIO Jlas (8 4 sill iy 3l sa e 33300 PORTFOLIOS

Skystone Ultimate Freight Frenzy Power Pl.a y FIBST EP Resource
Goal Championship
Downloads Downloads Downloads
Downloads Downloads
1,533 8,649 20,245 12,389 22,120

*2025 Leheti 25 Jia el se



Gal Anig)) dddae 5 5l ga 2025 i | 3.0 LlaaY!

Gl TWCA GAY) Cpadlisa) e &)L‘)I‘ > A sl agria AS i (paigall aaalil) Ay e deall aledYL
U shy s dgdaall @Y skl 8 agil jlail s FIRST!

11212 The Clueless: 19458 Equilibrium.exe 11770 Curiosity
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many more that are not uncovered. All awards should be granted based on something positive
and uplifting. Rather than rewarding a team for the hardships they had; reward them for their
perseverance, determination, or unique problem-solving skills. The goal is to present each
award winner to the audience as exhibiting role-model FIRST behavior, rather than presenting
them as a victim of circumstance.
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Some of the teams we met with were
Dark Matter, Haywired, Wolfpack
Machina, Robotech Anomaly, and

SIGMA from Mumbai.

We started two FTC teams this

season Dreamliner and B.A. M.

and have been mentoring them
every Thursday since September.

We did robotics demos at farmer’s
markets most Saturdays May 2023
through October 2024.
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[TWCA Website and Engineering Portfolio Stats 2023 - 2024 CENTERSTAGE

Website Views April 2023 - March 1, 2024: 12,939

All Time Website Views: 28,743

Website Growth Over Team’s History

ing Por D (March 1, 2024):
2018 |0
2019 |6
2020|262
2021 1,484
2022 18,676
2023 10,538
2024 4,242
TOTAL 35,208

ing Portfolio D (March 1, 2024)
2023 6,358
2024 4,433
TOTAL |10,791

ce All Time D (March 1, 2024)

[ATime 45,990

Aila glaa Al o gey 9 Al 2 gy g cilabadia ) Mo B el

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

TOTAL CENTERSTAGE SOCIAL MEDIA IMPACT ACROSS ALL PLATFORMS:
1.887.938 INTERACTIONS
— A

TOTAL TIKTOK VIEWS
Dan Povenmire/TWCA Collaboration total TikTok 104,600
TWCA Total Tiktok 10,598
TOTAL CENTERSTAGE TIKTOK VIEWS 112,236
TOTAL YouTube VIEWS
Dan Povenmire/TWCA Collaboration total YouTube 52,227
TWCA Total YouTube 1,380
TOTAL CENTERSTAGE YouTube VIEWS 52,703
TOTAL Facebook VIEWS
Dan Povenmire/TWCA Collaboration Total Facebook 1,600,000
Swampy/TWCA Collaboration Total Facebook a1
TWCA Total Facebook (Reel Views and Post Likes) 535
USU Extension/TWCA Collaboration Facebook - 4H Video Views 142
TOTAL CENTERSTAGE Facebook VIEWS 1,600,718
TOTAL VIEWS & LIKES
Dan Povenmire/TWCA Collaboration total Instagram 100,000
TWCA Total Instagram Reel Views 18,387
TWCA Total Instagram (non-reel) Post Likes 3,894
TOTAL CENTERSTAGE Instagram VIEWS 122,281
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University & Business Partners/Sponsors

2020-2021 Ultimate Goal

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

matpl:tlib

Section Navigation

Examples Tutorials Reference Develop

Lines, bars and markers

Q © stable -

"o o v

User Release

quide notes

adsa ¢ sisy Matplotlib.org Jis e

Lines, bars and markers v . wyz - .
Images, contours and fields v P p—— R T R gh-' %h-' LU"J,,)-‘ e“ﬁj em‘
Subplots, axes and figures. v ! E= @ I I l - 1 ) . . T " - nel W N
Teabar Y Al il eia i Al & el L) Clpu
Pie and polar charts v ) B : ] - .o . N T
S o ‘ e =0 dadad) aladdal A Gl jlaall Juatl
Text, labels and annotations v Bar color demo Bar Label Demo Stacked bar chart Grouped bar chart Horizontal bar chart ? - )
pyplot v with labels "‘ n i
Color v ry -
Shapes and collections v
Style sheets v = I'" o — LAWY l';k*%‘w”v,‘::‘w,rm(,‘&"d .
I o] = ! A - . . g
axes_grid1 v 1 o II-I I ‘ i e}u_).“_, Gildalad ?‘M\ Acl.ug U‘ USA:'
axisartist v P i waiai] . “ oo . . .-
gl TEET ol e A8 S A clia yi 3L ) (8 Al
Shovease Broken Barh CapStyle Plotting categorical  Plotting the CSD Demo S R o) B
Animation v variables coherence of two .. e . .- . e
: Al 5 gl 3 Lgalasind (K15 ¢ i sall
Miscellaneous v B R P B
Al el 58 o) S
3D plotting i . - d"‘ ) ;‘ gf \‘A-A ‘J..}SA u - u‘ -
Scales v - . . e - . R -
. ‘@@‘ £ Au;.im.kﬂmmm Ll CradAlil
pecialty Plots v O - s - -
Spines v = ke I 4 . - J& “
e . = e\_b.\uh_ e uabl\ gag ) A2y g
Curve with error Errorbar limit Errorbar EventCollection Eventplot Demo \ ‘ iy | N Ll
Units v . - . - - - |
band selection subsampling Demo J;iy N REaK) \ Aas [ \ ;ﬂ
Embedding Matplotlib in graphical v & . @ >~ 0 . i 29 -
user interfaces “ . i £
Userdemo v [ &ALI u‘ LJA‘ L;Q L’.A!
< ‘% - H - =
Widgets v Ty : F}
L | <§ - r-
» 2 =
Filled polygon Fill Between and Filling the area Fill Betweenx Demo  Hatch-filled
Alpha between lines histograms
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Our Game Strategy and Goals

Deciding Game Strategy

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

pr iliti Id occur at iti 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 points 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
+ Develop a consistent detection algorithm for parking during autonomous
« Design a lift ism that can consi score on multiple heights

ol [T e =y el Autonamous Breakdown
T e

+ Use April Tags for consistent detection of

Park Substaticn 2 1 2 2 10 parking location during autonomous
Park in Terminal 2 1 2 1 20 « Use limit switch to detect when we've
Park Default Signal Zane 10 1 10 4 25 obtained a cone

Park Sleove Signal Zone 20 1 20 3 67 mustdo . ds ry and library to
Cones in Terminal 1 6 6 5 12 navigate the field autonomously

‘Cones an Ground Junction 2 3 12 8 15

Ganes on Low Junction 3 6 8 6 20

Ganes on Mid Junction 4 6 2 7 34 mustdo

Gones on High Junction 5 6 30 9 3.3 niceto have

Tele - Op Breakdown

T poms el Ocuvesdoms | * COnUMUously stackon junctions at differenc
R R R | | T

—y + Design a robot to be flexible to score on

Cones in Terminal [ 18 1 - L
Canes on Ground Junction 2 u . 4 15 differentrows easily

Ganes on Low Junction 3 15 a5 2 225 mustdo « Ability to drop cones in different areas

Gones on Mid Junction 4 15 3 200 mustdo without having to move the robot
Cones on High Junction 5 i 75 5 150 nice 1o 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 cone is in possession

Task  Poits  Wumber Tolal  Difficulty Valve Notes
End-Game Breakdown

dunction Owned Gon 3 [ 18 3 60 mustds — -
J:zn:o,,_,m; 10 g 10 2 50 Em + Own 6 junctions (preferably on our side)
Completed Circuit 20 4 20 A ED T + Own a junction with our custom beacon
Park Terminal & 1 2 1 20 + Own the right junctions for circuit

completion

Decamber 32, 3 cones 67 28 27
January 5 2 Score Totals
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11770 Curiosity Robotics - Google Docs/Slides, OnShape and Canva:

CURIOSITY | 11770
I%

(a8 a2di Curiosity 11770 i U< Google
Slldes (:‘.\Arh.u\ c‘ ‘:‘:I“AJGJ\ eGJLA;i :‘LSM ;uu\‘j Google OVERALL ROBOT CONGEPT - 10/22
Docs/Photos s OnShape ; Canva il oLiY B I | e s e
sellae | Alaina clulai (lacal L shoniy Sl Gkl san) Aeclall |1 : R s
saaaa o ghad 5 o)) oll 5 palic o (5 gind 8 dadia oLl &

dLAGS“ w é'-'h-‘m d-\L‘S w‘ b% UJAMJ uﬁé} FULLROB(;IGAD
) gl 5 a0 gl G sae (Bl o il o) 1Y) aldaiy (Blaty Lagd Lglasly ooz e e JOURNEY OF THE PIXEL

Lﬁau‘)n L}a’-‘ @ ‘)MS”J ‘;L"js‘}d\j ‘)AS” ‘JA ‘;’BJJ) E‘M‘ Dd;:;esm J = Intaking Pixels- After driving into a pixel, the intake pulls it up
dgbiniall oLuiBU dgliie o)) gl aladind ) Gy (asml s

Wheel

THE PLAN COMES TOGETHER

specific iteration. In hopes of maximizing our compatibility with allied teams, our robot
is built to accommodate 3 main scoring strategies:

* Mosaics

* Driver Automation

* Speed Cycling
Unlike previous years, our robot is only 12 inches wide to facilitate quick movement
under and between rigging. Additionally, our robot makes efficient use of intelligent
control to facilitate ease of driver control.

into the mechanism with a series of compliant wheels and
Il custom built spikes. The pixel goes up a ramp that leads
into our scoring mechanism, a box, that houses hooks that
go down and catch the pixels and hold them in place.

Cycling Paths - After picking
up a pixel, our robot drives L}ﬁﬁﬁ:‘ﬁ‘% g .

Drivetrain
towards the backdrop. We

can traverse under both the o~
igging and the door, which

P&W&y}a&\.&d\‘fﬁ.\cw\}:ﬁ:\uu\};)\}y

diuie Llaal 5 Un shaa ¢ saany ¢ lie Y1 8 el 34w Adaisdl) 2

(embas) il 5 Ao ) o linll 5 (9 sbiall) Aaliaall i) Blasty o St

Uy ) b saeluall JES) (S8 Gy pall Jadll () seadiy ey iyt
et effectively build

Angled Misumi Sldes
Lift (x2) .

allows us to switch strategies
based off of where we are
picking up pixels from and the
strategies our alliance partners
are most comfortable with

a3l O g 5 Akl 305 20 G 75T pgslie abaaas
A5 e sheall Jan pellal 5 S Al JiSI) i 5 S0 )
@LAAM aﬂau‘ L)‘A MMJ dﬂ}j\ M@_u} E"‘)Eﬂ' C:;insily is Crazy about CADing! |

Our team spends an
extensive amount of time

designing and refining our ke | 7013 During endgame, our drivers change the angle of our drone

U . . e . . . . .. wl e mechanisms on Onshape. In fact, [ pun
e): L) CurIOSIty (‘ )”: ) g ’S sj (R g H Salaa =K ‘*_IS\J [ 39&: this season we've spent over 460 || launcher, which has been stowed to keep our robot short. There is a

hours modeling! In that time, we've | 2| #38 E mounting servo that has a set angle ideal for launch. As the match

) 5 L) Fp ) gl ] oLl Ll R e Tt
aladial g yu Y | st IS8 Al adaliall/ e seail) )

Aerdiid) ol S 30l ) ae A8SS ST a8 de Ll ) @ liie) 8 aa S5 caranail) dollan G el Al Ll

Of o) b am (S5 clgmaa s i€y Al o glaall LaS adaatil (alel) JalS plasind (5 mall (e 058 38 eelld ) Ayl
A g (5050 sall Alle delida cLisY dlad g clll 4y 2 sansall 55l ans (o DLl ST sy Ao lidall Slie Callai 13
ol sall (il (55 @ald padind 23508 (3150 e Aelbally LSy 54,

mosaics by placing
wo pixels at a time
on the backdrop. The
lift then goes out, and
the box goes out with
a pivot. To align with
the backdrop and
score. Additionally,
the box can turm 90°
for ideal pixel
placement.

Front View Side View

Wodsing
)

un o2
Endgame

order to support the weight of our bot. The durability of the metal
hooks allows us to consistently hang on the truss in endgame.

ale J</ il Joa AdLY) ziball) (a:

o Jualill JS fpenat 8 23 58 Y 1AL canspall 130 1508 1iga iy 8 Jhy d) el dalial) daluall JS Jaiul]

o Lo jualinll paend i€y (2S5 lin age sa e e S8 e 8 S Gpaal b Ay sras 4l 55 S 1) oo AT Aali
Al A G laall Ao sl e (e daed) LSl 08 S 1Y) 6 By 8 A0V ST dalie Gapadd dliSa
aSaill oL Joatilly Lea yi 5 addll lile 8 e Lgapaniy]
el — i JSy () siall Aadia (e 2800 Curiosity @llis S gisall J g g Lhega ol
2 iy (oS Aaiial 55 Aulaio ducad AlSal) &L ) agall (o Slans 5o daal st (S — o jliie) b ISl
Loy 5o a8 Pl )5 AnalSl Jaaliill & 5 Leliad a3 (KGN Ja sl s s )l alall a seiall Jie bl lSaY)

OsSs of ey s ) Siane e Wl (el (S0 iy b e ASulaie e g e o LEY ) lgaany Cilaiial)
Ledda i) Lenl ¥ Gusde i day 5 3 ) saa s Alea JS).
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Jualdill/ ; suall/cila g )

aeciaedad 1o name our ropot aner ner!

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

-

Scoring Fabrication 1: Scoring Fabrication 2: Current Scoring Iteration:
October/November December-February March
§e : %)
Py

1%,

We first designed We rounded the ends of We editég 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 |i
the box consisted of servos and made the box shape of our box standoffs L

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

@ Rosalind Franklin:
Ruby

Lydia Villa-Komaroff:

three clear acrylic a bit wider so that the from square to hexagonal tor Linda
panels over a wood pixels could enter in any avolid blocking the entrance. ¢
frame, and the orientation. Finally, we  Finally, we CNCd our box, t
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

Ol ¢S 13) Curiosity ST aedl) (& Jend il g M pa soaill o ST guaall 5 o gus ) aladind sgd canl 5 o o5 ) s8I
Oseadiun Bel Al 8 Jend (paddl) Calall Jaa Ll S ¢ geaill (0 SNl 3,LE Google Slides aeibe s plaza
Osaddivn WS (Al o gua )l edia 3 Jshaall cali, Y dpland¥) cilabadiall ¢lasal) Tl ja ¢ Jlaill/paill Cilay ja cagu¥))
Canva e «e shaall Wl 5 1 500me Gl o su 1 0585 o oS Laaa jial e gy ol asana pualic 5 Wle Ul

Lo ST bl om0 g el o S 8 SH Al 2BV O LS el A gale 43y play 5l el 8 ae s

O seadinng [ hall 43 jadd @lalia vie i gil) e alSal) aaii gl LS daaill 3 j3l) aa a3 of (S Canva We e (S5
Uas Jraal Gl gy 5l ppensl sualic 4V,

padind cdaidll e gl Aailly Curiosity gl » OnShape« s oh Cua
el aan CAD z3lai of (30 S Ly Lalall CAD e (3l oy dalal)
e Gl Ol (11 3a Y1 sedae dlld 8 L) (ISeY) 8 sl gyl
Gllee an Bl 25 AV e o puiall Jabusi s Fhaia (el Cillee Calisa
Al (B A Ga e gy ol (g slia e (b Laa SV (a al)
& saeluall Lalaia (i je Gk pladiuly (g gem g LS ST S0 a5 (53
Ll Lpall) jualic Cpaaty a8 =) V) Lganad 38 ) gy )l el ad )50
Al el o (Jand) e diaats i€ 13 (Jhall i o) Lena Jeli )
faall jeaie e Jeliss ) Q).

T8 0o Sl celly ) A8aYl CAD e ol 3al 51 aY aeul) axsiul ol alal)
Al e Qe e Jsanll el e 5y seall jlil S jall Jee 488 g,

Fuselage holder

DRONE FUNCT
Acrylic drone 2>

* Fly smoo
* Reliably |
* Getinto.

Leaii darai aal Curiosity psi . awsall Jl sk dllae (3é 55 4 Curiosity oe <l

e gl oot Glaadle i BlEaY) 55k Google Jlee ) e aiily 202 LE
Cilelaial 5 dan ) Aaiil) ams G s ) shading WS cay il oL Ly () g sy ) *
A Ose st e JS Wy 8 5 canill,

*
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Iteration 2:

Key updates:

e Thinner profile uses less
plastic

e More connection points

Iteration 7: (current)

Key updates:

e Reduced the number of
brushes to accomodate for
space, reduce breakage

Areas for improvement: e Motor held to one side,
e Make holes bigger for series of belts and pulleys
threaded inserts allow the single motor to
o Add more tolerance to hub power both sides.
mount for Spintake e Addressed all areas for

e Bigger screw holes
e Beltclearance

improvement from
previous iterations

19706 Potential Energy 2023-2024 CENTERSTAGE Engineering Portfolio
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Vertical 4-Stage Lift

2 After noticing that all teams were mounting linear slides at 30 degrees, we decided to
mount ours vertically. This allows us to balance our robot and more reliabably hang without risking damage
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. A it

Linear
goBILDA 60 RPM Motor
*One rotation per second*
Stall Torque = 18500z-in
Robot Weight = 27 Ibs

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

Solutions: Under advisement of
our electrical engineer mentor,
we added 2 grounding

from each side of the slide and
ran one to the control hub and
the other to the expansion hub.
Wealso pute ferrite chokes on

all- motor wires.

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

amount of static
built up in the slides because
of its closeness to the
ground.

All of 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% infill and have experienced zero breaks over 2
qualifiers.

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

i

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

Transfer, profile view I

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

2 color sensors ]
todetect Pixel
colors.

MODIFIED GECKO

CCOMPLIANT WHEEL (gray)

Pulls Pixels from Intake into Spatula. Can
serve as a backup Intake. Powered by
servo that is connected by chain.

Intake deposits Pixel here  ——

Transfer Path of the
v | G =
l4custom | (reddotted
Game Strategies Addressed: pieces, line) w~_ SHIELD (blue, attached to Delivery)
o Carry 2 Pixels ata time (but 3servos, Prevents Pixels from falling out the top
not more) 2sensors 1 of the Spatula as the Spatula is moving.

Transports 2 Pixels at a time from the Intake to
the Delivery. If a 3rd Pixel enters the Spatula,

2servosift
~—the Spatula

™~~~ SPATULA (black)

Chassis

onefallsout andontothe floor,  2ttachmentpint

Key Features:

o 2distinct parts: horizontal
compliant wheels (which move
Pixels from Intake to Spatula),
and Spatula (which flips Pixels
into Delivery). Each part went
through many iterations.

« Picks up Pixels even if rotated.

« Connection point to the Chassis
Conne A

WORLDS TRANSFER (current)
Key Features:

o Color sensors display Pixel
coloron LEDs

o Body s printed in black PETG
to aid Pixel color sensors and
improve strength

« Switched to amodified
Gecko wheel after our design
review with Infinity Robotics

sz

Areas for ol 2Pixels Custom sprockets for tohelp Pixels pass over the
@ Cannot pick up from Pixel  (extra Pixels fall out the top onto mounting the chain Spatula lip
stacks because of the the floor) * Width of P
1-way door o 1-way door blocks Pixels from Inorder hatwe  reduced i
o Pixelsfl it y torquetolift  with Intake. Idler sprockets
stuck on top of the  Mounting points for color the Spatula before were implemented to
Spatula sensors printing, we performed facilitate this.
jonsfor e Spatula lip
eachiterationwhilethey  downwards to better allow
Koy Uprates] werestillin CAD. See Pixels to pass over it

o Combined Spatula and wheels
intoa 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

« Pixels get caught on the
Spatula lip

EN-167 for this math.

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

—ap—u

Spatula
Prototype 1

* |impact strength, low cost, and
good layer adhesion. Pixels
fell off our prototypes easily,
soweinstalled a roof and a
1-way door.

Spatula
Prototype 2

19




Gall dunigl) ddads g 3 ) ge 2025 i | 3.0 Jlaal!

asanalll <8 s Connect 8 iy cillhaia

by )l g Auaigh 5 Len 5l 51 5 o lall aaina e Jusal sy 5311 (3 5all 5 3l 03 xiad (STEM) <l sl slaie ) 5 lail ladl)
ol il Cala agai Ja yidy Y adlaal (Gaial da DU <l shaall sas 5 daelea Adad agal Gy dl) 138 5yl 5 agal) JYA (e Ba0a
6.3.2 il diludl diba) 335 o8 e Jsasllc VO 41 (=)

Connect 83 julaa

(b Lo en (hai ll Gy ill Aad 35 5l G se ) Cay il e
Ggiha 1 5 el slaact il lea skl 3y dll Calaal A
L) el gat Wadii of Gy dl ladasdl il clshall B

2 Lo ) g o led) of Anigh) adine 8 2 a1 aa dpuial 1 f Apads ClBe ot o ALl 038

3 Cpigall aaine aa Jail) Lelelii A8 o Abiaf o3

Mecha Knights 16028 Engineering Portfolio

Team Without a Cool Acronym - 16091 - Power Play Engineering Portfolio

Mentors and Professicenals That
Have Helped Us Along the Way:

New Mentors Sustained Mentors

asmine: FIRST FIC Alumni. She AT
t0 better communicate

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

s of our community who
th FIRST. We have
ned better recruitment ski
rom h

team with under
and why our code works.

— TRST FIC Alumni. he is a coding ¢ Gwen Martin: FRC Alumni
System Inc. 2 ; £ e has helped our team with came to help our team with Outreach,
s = and everything nontechnical. We
RAM Aviation, Space & Defense y 3 b alot from
« Gregg Robison, CEO of RAM has been a big fan of . i and she wil ming to taught us how tc
our team for 3 years now. He presented our team i . 3 s championships with us. Yy g o process, formal writing, and
and our Freight Frenzy season accomplishments at a AsTi taught us how to put together a
STEM event at Dixie Technical College in St. George, ship packet.
UT. He has helped fund our team and provides us
with engineers from his team to review our mechan-
ical designs. ting the portfolio and planning o
B o || 1earned better buildir
Jammes Wigton, Senior Mechanical Engineer meets - events. We have also learned about : and engineering fundomen
with us in person and virtually over Slack to review | SEiCRIEURI b e
our mechanical design and offer support. He is seen
in the bottom right photo helping us work out some

She helps and advises
issues with our linear slides. ;

Outreach team. We have learned ) Business Consultant, BA. She produce

4.B Systens Inc - . f how to fundraise and how to plan
« Halley Bonfanti, CEO, has provided us with engi- - - z ENERE v She help ‘v"* =
neers from her company to review our designs and ! | !/ ¢ with our tim n She out to corporate sponsors. Additionally,
provides us with access to industrial equipment. We 2 b also driv mpetitions Y __ eyl She helps with website desi
were able to 3D print a custom pulley on their indus- and events,
trial size 3D printers 10” build plate.

: She has taught our Outreach

Jared Hummel, Director of Engineering, provides us > team about how ally write T T L

mostly with programming tutorials, programming e emails. We have also learned about - ate in Education.

review and help with troubleshooting. He sometimes : < editing, writing concisely him as an assistant Inspector for our

will help us with obvious mechanical issues and help ~ }  tocommunicate our messages well. FPA Qualifier. He helps us study and

us brainstorm solutions. e 4l ca ing science
and math principles for our lift.

Washington Oounty Commisaion

County Commissioners Victor Iverson and Gil

ist 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

Lafe Peavler: Main coach and mentor
1. He is our general advisor
3 spects of our ototyping and our
as well as the initial building
process and prototyping.
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Lift Motor Encoder Value vs Servo Rotation Postion
os A | B | C | D | E | F G H
RightLigt Right Rotation LeftLift Left Rotation

Going Up 0 0 0 0 -0.0317| -0.0317

ee oo o -493 0.03 -533 0.03 0.081  -0.085
E -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

iy g =0.0000-0.0218 -2663 0.41 2744 0.41 -0.298  -0.3061

o2 GoingDow  -3851 0.41 -3907 0.41 -0.4168  -0.4224

-2204 0.19 -2285 0.19 0.2521  -0.2602

-1833 0.15 -1918 0.15 0.215 -0.2235

o1 -1575 0.12 -1664 0.12 -0.1892  -0.1981

-1253 0.09 -1342 0.09 -0.157  -0.1659

e -868 0.04 -967 0.04 -0.1185 -0.1284

R -339 0 -493 0 -0.0656  -0.081

1500 4000 3500 -3000 2500 2000 1500 1000 890 "+, & 0 0 _00317 _00317
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Team Finances

Income

Last season 1,000
carry-over

Dues 2,200
Fundraising & 8,000
Donations

Sponsorship 4,750

TOTAL | 15,950

Expenses by Category
Outreach R

General

Registration

5 ks ubee (5 il bl a syl LAl Jglas (38l (e 2aall 2aa5us Sustain Award. s < 5aY) o3 plasiu) (e caagl)
Glaal el e g il ) a5 Jsaadl Son )65 s 88 ) Glllia A giod G 1Y) Le paald (e pl&a) sl
19706 J i) Potential Energy« il sbisel L a i (Al deaall s Joal sill Adnial olial i) J san ity Lai,

# 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 3 025 075 O gog
Mentoring 5/2/2023 FLL Explore Meeting (Master Electrons) 3 15 3.00 (]} O
Mentoring 5/9/2023 FLL Explore Meeting (Master Electrons) 2 15 3.00 D D D
Community 5/19/2023 Valentine Hills Carnival 5 4 20.00 800
Volunteering ~ 5/20/2023 FLL Explore Festival 3 3 9.00 (O0lo
Community 5/29/2023 Cub Foods Fundraiser (Arden Hills) 7 6 42.00 O
Advocacy 6/8/2023 Meeting with Rob Reetz 3 05 150 =)=
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 5 15 3.00 &) EPERE)
Mentoring 7/13/2023 Meeting with Jackie/Spon Con about MVHS FTC Club 3 1 3.00 O O
Community 7/17/2023 Shoreview Library Story Time 3 125 375 = (]} ENE

sk (5 sivn o ASA (o anll o lly ina LBl alaall 5 51 Jalads ans gall 13g) Aalaiall) julea Jadii FIRST | sl

Jilas iy Gy Caum y Sy 43l e lises SWOT.

Jalas SWOT bl pasd e aelod o) jind Jashadsi 3lal s
gl legal s (A Slangdll g pa dll 5 Caniall 55 58l)
Aalid) baatll dgal g0 48K Jga (ElaN 5 VLY Raild 3o,

a5 O (S SWOT iy il alall olaY) i A 13da
el Jie ¢ sl e 8 (58 o aiph Koy ) Adlid) day b

D) Las sliall (5585 CLESIN) 3y 5 el a5 saldll 5y 58
oy,

° °
What’s in a SWOT analysis?

The good The not-so-good
g Strengths Weaknesses
o
': What resources can we deploy? What abilities are we lacking?
E What are our advantages? Where are we starting to struggle?
2 What's working well? How can we overcome these?
=
o
< o e
2 Opportunities Threats
b
3 Who might most value our strengths? What headwinds do we face?
o What trends work in our favour? Who might challenge us?
2 What prizes are within reach? What could go wrong?
=
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CURIOSITY | 11770

CNCING

This year, we CNCed the hooks out of aluminum for
hanging, all of our drivetrain panels out of aluminum and
polycarbonate, the intake panels, the pivot arms, the drone
rod and mount; and top of the scoring box. As necessary,
parts are CNCed for both aesthetic, durability, and to
minimize weight. You can see the iteration of our hooks

below.

Our first iteration was the one on the left, with progression-
moving left. We then rounded the the edge of the wood so it

DESIGN PROCESS I

SEEK FEEDBACK AND KEEP ITERATING

AUTOMATION

This season utilized varying automation tactics to make it easier
for the drivers. This year we are using both touch and color
sensors. The touch sensors allow for precision in the lift
automation by stopping the lift motors from continuing to lower
once the lift is at its lowest point. This helps prevent
entanglement of the lift strings. The color sensors detect when

— 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.

would't dent the truss. The last iteration is the CNCed version s WIRE MANAGEMENT

that is now on the robot, and it has never failed us!

ODOMETRY CODING B EGINS e

TESTING AND REITERATING (OVER AND OVER) ~ee—
We iterate and redesign throughout
the design process. With a fully
assembled robot, it's much easier to
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 ILTs, we
CNCed our drivetrain
box top, intake panels, drone launcher,
Iift, 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.

Last year we used the premade
localizer class from Roadrunner but
this year we decided to make our
own localizer class for easier
adaptations to the code specific to
our robot. It's a coordinate based

This year we utilized a slinky to encapsulate
the lift and its related wires, which allows them
to coil neatly and efficiently. This way the wires
stay protected, out of the way damage, and
without getting in the way of moving systems
or motors.

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

nels,

LESSONS LEARNED
*

* % %

The design process works best when more people can participate

solution, we made a plate for the the top of the drone to
encapsulate the drone in a rectangular shaped box. The next
problem we encountered was when the drone was inclined,
the drone mount would block the lift from moving upwards.
We combatted this by remounting the drone onto a new place
on our side panels.

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
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Figure 6-1: Award hierarchy

Inspire Award
P Judges’

Choice

) Award
Think
Award

Machine, Creativity, Team Attributes (TA)
Innovation (MCI) ||

152 S MCI agilisn g o pSailly Sy slin g ey dashads (8 (3 Al 4] ol Jlady),
Sl S8 TA Al iy gl g Ll Ao Bliall dlad a9 (L) g (G cinang AN (38N FIRST
40 gl gl MR 4a,

e 5 a8 Think Award Wiliias aladialy Allaiia g Lghy 8 cililes 4o (Jis8 A GAY,
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A quick search at Amazon.com shows many results for plastic report covers.
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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.potentialenergyftc.com/

16028 Mecha Knights - www.instagram.com/mechaknights 16028/
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