Pearadox Engineering Notebook

PEdI

——Robotics Team 5414 —




Pearadox Engineering Notebook

..................................................................................................................................................... 4
Competition Breakdown and ANalySis ................coooiiiiiiiiiiiiiiii e 4
LI LS L= (o PP PP PO PPPRRTPPPPRPPPPR 5

U THE NEULIAI ZONE: ... ettt e e e e e e e e 5

O N L= @0 T Y= T (0 R 5

U THE SECIEt PaASSAgES. . ..ottt ittt ettt e e e e e e e ettt e e e e e e e e e e e e e bbb r e e e s 5

U THE DEFENSIVE LINES.....iiiiiiiiiiiiieeei ettt et e e e et e e e et e e e e e e e e e aannes 5
Point DIStribDUtiON @Nd SIFAEOY. ... ..cceiiiiiiiiiiit et e e e e e e e e e e ea e e 6
Strategies discussed after KICKOf ... e 7
[T (= AT AT = (=T 0 Y 2SSO 7
BreaChING SIATEOY . ... eeeeiieiieeei ettt e e e e e e e e e e e e e e e e e e e e e e e e e e 7
BOUIEr SCOMNG SIFTATEGY. ... ttteeeeeieeeeeeeee e e eee ettt e e e e e e e e e e e s s s r e et e eeeeeeeeeeeeaaannes 7

t SFNFR2ZEQA..ALNE.GS T B e 7
Prototyping Of the RODOL ... 8
LI 101G D=2 [ | o PP PP PPPPPPPPON 10
LAIGE WRNEEIS ...ttt e oo ettt e e et e e e e e e e e e e e e nn e 11
Smaller Wheels in Tank ConfigUIation:..........ccouuuiiiiiiiiie e e e e e e e e e e e s ara e e e e eeens 12
WHEEIEA INTAKE ... .ottt e e e e e e e s b e e e e s nnnnee s 13
(0] YTt o] o I Lo | = PP 14
LINEAI PUNCREL.......eee ettt e et e e e e e e e e e nnnees 15
AT T USRS 16
CREVEAI D8 FIISE....ceiiiiiiei ettt ettt e e e e e e e e e e e e e e e e e e s e e e e e eeees 17
FINAEDESIBN..... ..ottt et e e e e e e e e oottt e e e et e e e e e e e e e e e e e raanrp e e e eeees 18
T2 Lo TSP 19
(070]|[=To! o SRR PPPPPPPP 20

] L0 ] (=] S TP PPPPPPI 21
Cheval De Frise ManipUIAtOL............coooiiiiiiii et e e s e e e e e e e e s e e eeeaeeeerenes 22

[ [ R @o ] 1 o] I o To L3S 23



Pearadox Engineering Notebook



Pearadox Engineering Notebook




Pearadox Engineering Notebook

The Field
x TS CAStR Aada | HcQTé¢ o0& pnQmé NBOGFy3IftS asSLw
a The Neutral Zondocated in the center of the fields aligned with

no single team. Robots are allowed to move freely throughout it with the exception of the
secqet passage exit, which only the team aligned with the passage is allowed to enter.

u 1A @urtyard is located on either side of the Neutral Zone and belongs

G2 GKS GSFY LXIFOSR Oft2aSaid G2 AG FyRg. O2y il Ay

The Courtyards are separated from the Neutral Zone with a line of defensive structures.

i femning along the leftsidedf KS G SIFY GKS@QNXB | f A -

Ftt26 Ly Slae ONR&A&AAY3I F2NJ 6KS G Sliwlingst A 3y SR

FYR O2yGFAy AdGa GSFYQ&a KdzYhty LX I @SN adlraazyd

Courtyard sections of the opposing team one at a time to steal balls from their human
player station, a severe penalty is issued to them should they attempiossaheir
enemies defensive line using that te@secret passage. All entrarste the secret passage
is off limits to the opposing team in the neutral zone section of the secret passage.

u i€etline of four dynamic defenses with one stadlefense
separating the Courtyards from the Neutral Zone. Their purpose is to hinder the opposing

GSFYQa ONR&aaAy3d Ayid2 @2dz2NJ 0SIFYQ&a bSdziNIt w2y

more points.
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Point Distribution and Strategy

Points can be earrtkin two ways different ways in this competition, through crossing
and breaching defenses and by shooting on and challenging the tower of your opposing team.

¢CKNRdzZAK OoNBIFIOKAY3 AGQa LlRaairotsS G2 SINy LR
Should yowprove to be successful in breaking down four of the five defengas alliance
earns a breach, which awards them 20 additional points along with a ranking point. You can
also earn 5 points on your first crossing of each defense. These crossing peidiated
should you manage it in autonomous mode, you can also earn 2 points by reaching a defense
during autonomous.

The other way to earn points is by shooting on tower, you earn 2 points for shooting
into the low goal and 5 points for scoring in thigim goal, which 5 for low goal and 10 for high
321+t akK2dzZ R @2dz YIylF3aS AG Ay ldzi2zy2Y2dza Y2RSo®
health bar of sorts, after taking 8 successful scores the tower becomes open to being
challenged or scaled. Should all tarebots challenge the tower you can earn 15 points for
your alliance, 5 per robot. This scales to 15 points per robot for each on that manages to lift
itself above a line on the tower.

With the way this is set up it allows three main possibilities édes a robot can play.
You can play asl&eaching robotwhose focus is to knock down the defenses as quickly as
possible and eara ranking point.You can also play as a defensive player, who bullies shooters
by bumping into them and blocking their lioé sight to the goals. Finally, there is the
aforementioned shooter, whose goal is collect a ball and score it as quickly as possible to
weaken the tower and open it for challenging.
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Strategiegliscussed after Kickoff

wOne of the straggieswe discussedvas to focus on playing defensa the opposing alliance
and less on breaching the defenses and scoring boulders. While this strategy had many
benefits, such as improved vision for the drivers, we found that this strategy relied tob o
who we would get paired with in alliances to score points and we would end up ranking lower
overall.

wAnother strategy discussed was to focus mainly on breaching the defenses rather than trying
to collect the ball. This was becauwe found that the collecting and shooting the ball woald
more difficult task than designing a drivetrain for overcoming the defernBas meantthe

robot design would be simpleruwe mainly focused on the drive trarather than having a

complex cdector and shooter.

wThe final strategy discussed was to focus on was mainly scoring balls in the high goal. This
strategy would drive under the low goal to collect a ball and then come back under to score it in
either the high olow goal. However, the design of the robot would become more complex and
it would take more time to score a ball in the goale estimated it would take 10 seconds to go
collect a boulder, and 10 seconds to score, which would not be enough to captunealy
ourselves.

t SFNF R2ZEQa auNJ uaS3de
The final design the teamlecided uporwas a hybrid between the second and third options.

This wouldallow us to earn the ranking point fordéaching even if we ended up having
problems scoring boulders.
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The team did some brainstorming and prototyping of several designs for each of the key robot
subsystems:

 BasegYdzad 0SS Fo6tS G2 20SNO2YS |ttt RSTSyasSa GKI
0 Tank with vbelt
0 Large wheels
o Smaller wheels withraoffset in a tank configuration
1 Collector must have a wide feed mouth, low profile, and collect the boulder from many angles
0 Wheeled Intake
o Polycord Roller
1 Shooterc must be able to eject a boulder for a low goal shot and be low profile
0 Linear Puncher
o Flywheel
1 Cheval De Frisemust fit on existing robot and be light
0 Two independent arms
0 Two linked arms
o One arm pushing on ormamp
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Pros: Cons:

Provides constant traction Hard to get the ‘belt taut
Unique design A lot of machining neede
Potentially less complex desigess Slipping or snapping of-belt

chain/sprockets and fewer wheels)
Less chain making it lighter

10
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Large Wheels

Note: This is from Day 2 of SpectruffRC 384 Huild blog. We opted to not build up a

prototype
Pros: Cons:
Simplest design Takes up more vertical space

Allows the ability to go over all obstacles = Slightly heavier
Parts availability

11
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Smaller Wheels in Tank Configuration:

-

= 7%

Pros: Cons:

Capable obbstacles Heaviest
Experience with similar deign Most wheels
Confidence of success Most complex chaining

Space consuming horizontally
The final result was a mix of options one and three, with offset and raised wheels that would
help function as tank tread/Ve effectively have six whedtive.

12
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Wheeled Intake

' LIAOGdzNE 2F ¢SIY LYRALFYI Qa
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Pros: Cons:

Could collect a boulder Limited intake angle
Potentially simpler design 52Say Qi YSSG NXBI dzh N
mouth

13
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Polycord Roller

Pros: cons:

Meets all requirements Complicated pulley system
Wide intake angle Heavier design

Able to prototype unpowered model for

Australian team

After brainstorming, we decided on the roller intake and began CADing the necessary parts.

14

































