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The Field 
× ThŜ CƛŜƭŘ ƛǎ ŀ нсΩтέ ōȅ рпΩмέ ǊŜŎǘŀƴƎƭŜ ǎŜǇŀǊŀǘŜŘ ƛƴǘƻ ǘƘǊŜŜ Ƴŀƛƴ ǎŜŎǘƛƻƴǎΦ  

ü The Neutral Zone: The Neutral Zone, located in the center of the field, is aligned with 

no single team. Robots are allowed to move freely throughout it with the exception of the 

secret passage exit, which only the team aligned with the passage is allowed to enter. 

ü The Courtyards: A Courtyard is located on either side of the Neutral Zone and belongs 

ǘƻ ǘƘŜ ǘŜŀƳ ǇƭŀŎŜŘ ŎƭƻǎŜǎǘ ǘƻ ƛǘ ŀƴŘ Ŏƻƴǘŀƛƴǎ ǘƘŀǘ ǘŜŀƳΩǎ ǘƻǿŜǊ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ŘŜŦŜƴŘƛng. 

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

ü The Secret Passages: running along the left side of ǘƘŜ ǘŜŀƳ ǘƘŜȅΩǊŜ ŀƭƛƎƴŜŘ ǿƛǘƘΣ 

ŀƭƭƻǿ ŀƴ Ŝŀǎȅ ŎǊƻǎǎƛƴƎ ŦƻǊ ǘƘŜ ǘŜŀƳ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜƳ ǘƘǊƻǳƎƘ ǘƘŀǘ ǘŜŀƳΩǎ ŘŜŦŜƴǎive lines 

ŀƴŘ Ŏƻƴǘŀƛƴ ƛǘǎ ǘŜŀƳΩǎ ƘǳƳŀƴ ǇƭŀȅŜǊ ǎǘŀǘƛƻƴΦ ²ƘƛƭŜ ŜƴŜƳƛŜǎ ŀǊŜ ŀƭƭƻǿŜŘ ǘƻ ŎǊƻǎǎ ƛƴǘƻ 

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 attempt to cross their 

enemies defensive line using that teamΩs secret passage. All entrances to the secret passage 

is off limits to the opposing team in the neutral zone section of the secret passage. 

ü The Defensive Lines: a line of four dynamic defenses with one static defense 

separating the Courtyards from the Neutral Zone. Their purpose is to hinder the opposing 

ǘŜŀƳΩǎ ŎǊƻǎǎƛƴƎ ƛƴǘƻ ȅƻǳǊ ǘŜŀƳΩǎ bŜǳǘǊŀƭ ½ƻƴŜ ǎƻ ǘƘŀǘ ǘƘŜȅ Ŏŀƴƴƻǘ ǎƘƻƻǘ ƻƴ ȅƻǳǊ ǘƻǿŜǊ ŦƻǊ 

more points. 
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Point Distribution and Strategy 
Points can be earned in two ways different ways in this competition, through crossing 

and breaching defenses and by shooting on and challenging the tower of your opposing team. 

 ¢ƘǊƻǳƎƘ ōǊŜŀŎƘƛƴƎ ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ŜŀǊƴ Ǉƻƛƴǘǎ ōȅ ŎǊƻǎǎƛƴƎ ŀƴŘ ōǊŜŀƪƛƴƎ Řƻǿƴ ŘŜŦŜƴǎŜǎΦ 

Should you prove to be successful in breaking down four of the five defenses, your 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 points are doubled 

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 the high goal, which 5 for low goal and 10 for high 

Ǝƻŀƭ ǎƘƻǳƭŘ ȅƻǳ ƳŀƴŀƎŜ ƛǘ ƛƴ ŀǳǘƻƴƻƳƻǳǎ ƳƻŘŜΦ ¢ƘŜ ǘƻǿŜǊ ȅƻǳΩǊŜ ǎƘƻƻǘƛƴƎ ƻƴ ŀƭǎƻ Ƙŀǎ ŀ 

health bar of sorts, after taking 8 successful scores the tower becomes open to being 

challenged or scaled. Should all three robots 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 for roles a robot can play. 

You can play as a breaching robot, whose focus is to knock down the defenses as quickly as 

possible and earn a ranking point. You can also play as a defensive player, who bullies shooters 

by bumping into them and blocking their line of 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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Strategies discussed after Kickoff 
Defensive strategy 
ω One of the strategies we discussed was to focus on playing defense on 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 too much on 

who we would get paired with in alliances to score points and we would end up ranking lower 

overall. 

Breaching strategy 
ω Another strategy discussed was to focus mainly on breaching the defenses rather than trying 

to collect the ball. This was because we found that the collecting and shooting the ball would a 

more difficult task than designing a drivetrain for overcoming the defenses. This meant, the 

robot design would be simpler if we mainly focused on the drive train rather than having a 

complex collector and shooter. 

Boulder scoring strategy 
ω The 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 or low goal. However, the design of the robot would become more complex and 

it would take more time to score a ball in the goal. We estimated it would take 10 seconds to go 

collect a boulder, and 10 seconds to score, which would not be enough to capture a tower by 

ourselves.  

tŜŀǊŀŘƻȄΩǎ ǎǘǊŀǘŜƎȅ 
The final design the team decided upon was a hybrid between the second and third options. 

This would allow us to earn the ranking point for breaching 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: 

¶ Base ς Ƴǳǎǘ ōŜ ŀōƭŜ ǘƻ ƻǾŜǊŎƻƳŜ ŀƭƭ ŘŜŦŜƴǎŜǎ ǘƘŀǘ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ŀ ƳŀƴƛǇǳƭŀǘƻǊ 

o Tank with v-belt 

o Large wheels 

o Smaller wheels with an offset in a tank configuration 

¶ Collector: must have a wide feed mouth, low profile, and collect the boulder from many angles 

o Wheeled Intake 

o Polycord Roller 

¶ Shooter ς must be able to eject a boulder for a low goal shot and be low profile 

o Linear Puncher 

o Flywheel 

¶ Cheval De Frise ς must fit on existing robot and be light 

o Two independent arms 

o Two linked arms 

o One arm pushing on one ramp 
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Tank Design 

 

 

Pros: Cons: 

Provides constant traction Hard to get the V-belt taut 

Unique design A lot of machining needed 

Potentially less complex design (less 

chain/sprockets and fewer wheels) 

Slipping or snapping of V-belt 

Less chain making it lighter  
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Large Wheels 

 

Note: This is from Day 2 of Spectrums (FRC 3847) build 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  
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Smaller Wheels in Tank Configuration:

 

 
Pros: Cons: 

Capable of obstacles Heaviest 

Experience with similar design 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. We effectively have six wheel drive. 
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Wheeled Intake 

 

bƻǘŜΥ ¢Ƙƛǎ ƛǎ ŀ ǇƛŎǘǳǊŜ ƻŦ ¢ŜŀƳ LƴŘƛŀƴŀΩǎ wƻōƻǘ ƛƴ о 5ŀȅǎΣ ōǳǘ ŘŜǇƛŎǘǎ ǘƘŜ ŎƻƴŎŜǇǘ 

 

Pros: Cons: 

Could collect a boulder Limited intake angle 

Potentially simpler design 5ƻŜǎƴΩǘ ƳŜŜǘ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǿƛŘŜ ŦŜŜŘ 

mouth 

 

  



Pearadox Engineering Notebook 
 

14 
 

Poly-cord 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.  

  






















