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Who am I 

● High School Senior
● 4th year in FRC
● Design, Build, Electrical Lead on FRC 2486



Why Should You Care

● Looking at and even copying what others are doing isn't cheating
● Collaboration and observation can really save you
● There is so much raw information just sitting out there ready to be consumed
● Can even help with sustainability 



(Overview)

● What exactly is out there?
● How should I use it?
● How can it help me?
● Where does this apply?

— Design, Build, Programming



Things that everyone should be looking at:

● Open Alliance Build threads 
● RI3D, Everybot 
● Your own team’s or other team’s previous seasons robots



CD Open Alliance Build threads

Did you know that teams from all over openly post the entire contents of their build 
season?! 

Particularly look at: 6328, 3847, 3467, 4481, 4522, 111 / 112

PS: Some of these teams are even top 1% in the world 

● 4522 won worlds last year
● 6328 was EPA rank 4 world-wide
● 6328, 4481, 4522 played on Einstein
● 3847 notably inspired the design of 1678 and 581



Build Threads Continued:

You will find tons of testing videos, strategy breakdown, CAD and Code 

More importantly tho, you can use their build threads in CD to ask questions about 
what they are doing and even ask for help on your own ideas if you want to.

Turn on all notifications now and bookmark 
links to the 2025 threads you want to follow



What impact does looking (or not) at build threads have?

● Last year, we (2486) made a robot that worked okay, but had large issues due 
to overcomplexity that greatly restricted our maximum potential 

● Our team (me more importantly) didn't know about or look at any of this stuff
● We could've been spared much restriction of our abilities and issues if we had

2486 2024 robot: 6328 original concept week 2 of build season:



Impact Continued

● I've found that a lot of times in build season it is easy to get carried away and 
all wrapped up in your design and it is easy to not see its obvious issues until 
too late. 

● By taking a good long look at what other teams, especially other really good 
teams are doing can really help to point you in the right direction. 



What information can I extract from these?

Prototypes:

● Ideas other teams came up with, actual prototypes and results, what things 
work, and what don't. – you don't have to try everything, if it's already been 
proven then go full steam ahead. 

Robot Architecture:

● A lot of people get caught up in this 
one. Truth be told, you don't need to 
know right away. You should wait to lock 
this in until after prototyping and after 
you have an idea of how each      
subsystem will look 



Lots of other people are doing this already so join in

At first it may seem odd that teams as good as some of these share their stuff

Other really consistently good teams also use these resources and have been…

From 1678:



RI3D / Everybot

At the beginning of the season, these can be particularly useful to help spark 
ideas about potential paths your team should take.

Also extremely useful if you are unable to get 
started immediately after kickoff

Although these bots aren't nearly as 
competitive as the ones some OA teams end 
up making and sharing, it can help and be a 
resource for teams who might not be able to 
make something more complicated.



RI3D / Everybot continued

You could even build one of these bots at the very beginning of the season for 
early driver practice and programming, (like an alpha bot) or even as a backup to 
have for your first event in case your main design isn’t working out. 

Sometimes you will find that particular mechanism designs, or their architecture 
would work well for your team to use as a starting spot and modify. 

3467 last year:



Your own or others’ past season robots (or mechanisms)

Another super helpful thing to do is look at past games and the good robots from 
past games. 

If the game is a ball shooter, look at games where you needed to shoot balls and 
see if you can take inspiration from some of the shooters that year

If your gonna use an elevator, look at years and teams that have done so 
successfully.

Same with arms, turrets, intakes, etc… 



This is where FRCDesign.org comes in

Another new resource that I discovered this fall: 

● It is stockpiled full of different mechanism designs from different teams from 
different years. 

● Look here for inspiration about different mechanisms even if you are 
somewhat familiar with a particular mechanism you choose to utilize. 



You can also do this on your own:

This offseason for example, one of the things that I and some of our other 
designers worked on is designing in CAD some mechanisms generic and specific 
that we haven't recently (or haven't done well at least) 



Why did we design a generic elevator?

Although both our 2024 season robot, and our offseason freshman (sophomore) 
bot both utilized an elevator for amp scoring, I wanted more experience designing 
a generic multi-stage elevator in the event that one is deemed necessary this next 
year. Also due to the fact that both of these elevators were not made using ideal 
mechanism guidelines, and had issues throughout the season. 



Why did we design pivot intake for this last year?

We wanted to design a replica of the 1678 2024 intake to get a feel for new to us 
design practices. Also because replicating part of the most advanced robot this 
year would be a difficult yet rewarding challenge. 

● Dead axle rollers –  heavily inspired by what 6328 did in season
● Designing a gear train for a Kraken – we historically used planetaries and 

ours are not compatible with the new motors. 



You can also start designing things you will prolly use 

Design components ahead of time and even start building them

– remember to abide by R302

We've started designing our drive base and swerve customizations already and 
rebuilt our swerve modules from last year after cleaning and replacing damaged 
parts:



How should this all be combined?

It's always a time thing – with such limited room for error and ability to take as 
much time as you want, it often feels hard to iterate through several different 
designs for a particular subsystem or even your whole robot. 

● If possible try to keep things modular, such that they can be independently 
upgraded and improved upon based on things you see others doing. 

● If something isn't doing everything that you want it to and you don't see a way 
forward, SCRAP IT. Don't waste time on something that is not going to help 
you or not be worth the time and effort your spending. Easier to restart with a 
clean slate, look at other ideas to make up for lost time. 



What to actually do during build season

Test things early and often

● Try to begin prototyping right away
● Even if you find one thing that works, keep prototyping other versions of that 

mechanism, you might find something that performs better
● Try to develop prototypes for different mechanisms simultaneously 
● By having things progressing at the same time it allows you to keep things on 

your robot modular, and keeps the door open for major changes down the line

– The FRC rebuild meta is upon us, if you don't get on that train, you'll sadly                       
be left behind. 



What does this look like?

● Plywood prototype with drills
● Machine a couple of iterations out of more wood
● Assemble the practice/prototype mechanism
● If possible mount it on your frame for programmers and drivers
● Then go back through the mechanism and optimize it with their feedback
● Build the final version



Example: Testing videos from our offseason freshman bot

https://docs.google.com/file/d/1nIztTFYCNo16MK2-tCGhTR5CteF2WJJq/preview
https://docs.google.com/file/d/1YPc18sCEgRtxoDP8yfZt5Le6O7VBpFzW/preview
https://docs.google.com/file/d/1eRARd4-crqRmY0zs56IQp_9V8HZHWPi6/preview


Summary 

● Unfortunately, it's not a perfect process, even if you follow all of these it 
doesn't guarantee a competitive robot

● Your own effort is still required to make this all work
● Time management is key 
● Keep your head up and eyes open

TLDR: Read Chief Delphi, look at previous mechanisms, share ideas with others



That was a lot of information

Sorry not sorry



Questions??


