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Marketing/Communication
•	Spread the word about FIRST, 

increase our brand awareness, and 
engage with followers.

•	Keep public & supporters informed.

•	Grew Instagram to 1459 followers. 
Our Plowie reel got 19.5k views!

•	Attended large events and featured 
on the news- which allowed us to 
reached a large number of people.

Collaboration & Sharing    SEE PG4
•	Connect and collaborate with teams. 

Share experiences, ideas and learn 
from each other

•	Share our knowledge and resources

•	Connect with teams on instagram. 
Message teams and ask questions 
or to meet via zoom

•	Lend help to teams & pass on 
knowledge: Locally and virtually 
with classes, presentations & zoom

•	Connected with 13 teams from all 
over the US and the World!

•	Helped teams, shared ideas, shared 
our EN & published resources

•	CAD class and CAD/Fabrication 
presentation at kickoff

Funding    SEE PG2
•	Pursue grants from large companies 

and supporters of FIRST

•	Be resourceful

•	Find Grants and find companies 
that already support FIRST

•	Seek out in-kind donations

•	Three new grants for a total of $2250 
new funding +Two re-grants $1830

•	Powdercoat & printing donated
•	$500 for Large City Event Stem Tent

•	Be proactive finding ways to get 
involved in local events promoting 
our team, STEM and FIRST

•	Hands-on engaging activities
•	Start, help &/or mentor teams

•	23 robot community events
•	Started and mentor 2 FLL teams
•	Taught FIRST Lego robotics classes
•	Distributed monthly stem kits
•	Featured on morning show

Team Mission/Vision:  Learn • Grow FIRST • Impact our Community • Connect and Collaborate with others

Host Scrimmage     SEE PG4

A great way for teams to learn the 
game, rules and test ideas

•	Secure LSU venue, date, volunteers
•	Communicate & Invite Teams
•	Arrange lunches, trophies, details

•	14 teams participated.
•	Scrimmage was a success and LSU 

is interested in collaborating again

Connections   SEE PG5

•	Learn about STEM careers & promote 
FIRST mentorship and volunteering

•	Introduce more people to FIRST and 
get them involved

•	Reach out to tech community and 
introduce them to FIRST, FTC and 
our team

•	Give Presentations. Get Feedback
•	More recognition for FTC level

•	New supporter of FTC level - CHEVRON

•	Met with local Engineering company 
Ampirical & Engineers

•	Created & Distributed Volunteer 
Presentation

Motivate/Outreach     SEE PG3-4
•	Community involvement all season.
•	Get kids excited about STEM!
•	Meaningful interactions & teach skills
•	Grow FIRST

Year 6
Specialty: CAD & Build
GOAL: Start new teams
and pass on knowledge.

Year 1
Specialty: CAD & Build

GOAL: Learn CAD

Year 5
Specialty: Programming
GOAL: Expand programming
skills by exploring more sensors & control.

Mentoring FLL and sharing 
knowledge has been a 
highlight of my season. Found a passion for working with kids

Excited about the CAD 
knowledge I have gained 
going into college.

Team Summary:  We are a community-based FTC team of highschoolers located 
in rural SE Louisiana. We are in our 6th and final season as a community team. 

Currently 3 team members. Although a small team due to our location, we were determined to keep our team going 
to grow our skills and grow FIRST in our region.

• Logo & Colors
• Team Shirts & Hats
• Banners
• Brochures
• Business Cards

• Robot Licenses
• Newsletters
• Website
• Social Media

GOALS PLAN OUTCOME

TEAM PLAN

•	Learned Onshape from team 
member Gaby.

•	Built assemblies to learn CAD 
and gain experience.

•	Taught Mason CAD and taught 
an OnShape class.

•	Pursuing CAD certification.

Gaby Mason

SKILL DEVELOPMENT Because our team is small, team members wear multiple hats. Team members find their 
niche but also contribute to most aspects of the team. Being a small team means everyone is involved, learns, gets to be 
hands-on and receives a well-rounded experience contributing in multiple ways to the success of our team.

Riley

•	Worked with mentor Matthew to learn 
Road Runner in the off-season with our 
Power Play robot.

•	Mentoring teams was fun and rewarding.

We are Student-Led: Team members connect, plan & do the work
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GOALS PLAN

OUTCOME

$500

•	Be passionate! 
•	Find FIRST supporters that offer grants to teams.
•	Our community impact can help us receive grants.
•	Building social media and community presence can 

make us more appealing to companies.

$1500/NEW
*$750/NEW

tied up in the FIRST PORTAL

•	Raise funds & operate our team efficiently
•	RESOURCEFULNESS IS OUR STRENGTH. Seek in-kind 

donations & connections that bring benefits to our team.
•	GROW GRANT FUNDING to cover lack of local sponsors.

Grants

Re-Grants

New
Sponsors
Returning
Sponsors
Rollover

We Reached Our Goal to increase our funding 
from grants because raising money from local 
businesses has been challenging in the past seasons. 
We increased our grant funding by $2250.

Evaluated SWOT (Our strength and weaknesses). 
•	Our strength is that we have experienced team members dedicated to furthering the mission of FIRST and 

growing FIRST involvement in our region.
•	Due to current team members aging out, we worked on finding a new home base for establishing a team.
•	Through our connection with the Bogalusa YMCA, we are excited to start an FTC team next season that will allow 

us to continue sharing our knowledge and passion through mentorship and support. Most importantly, we will 
bring STEM and FIRST to an area that can benefit greatly from its advantages.

*$1000
Pledged

LONGEVITY/ FUTURE PLANS

$2250
$1830

$650

$100

$1645

NEW

Grants $4080

BUSINESS PLAN

$330 Team Registration

Our team approaches local 
businesses for services or 
discounts for sponsorship 
recognition.

•	Our team was chosen to represent REV                  
Robotics as a Team REV Ambassador.

•	Our team ran a STEM tent at a weekend city event and 
the team received a donation. (Three Rivers Arts Fest)

EXPENSES

$4830

TOTA L
RAI SED

Grants

In-Kind Donations

Sponsorships

Season Budget Spreadsheet
helps us track our spending, income 
and constantly evaluate our funding 
status & goals.

Future FIRST: Our team applied for and received 501c3 status. Next season we will transition to a non-profit 
aimed at continuing our mission to support and grow FIRST in LA.  We will focus on seeking community grants to 
support and start local teams, FIRST advocacy and mentoring teams.

				        As we transition into a new chapter, we carry the torch of knowledge, 
inspiration, and innovation forward, lighting the way for future generations of STEM leaders.

PASSION MEETS PURPOSE

+$1645 Rollover

$1227 REMAININGlocal business

Planned
$5,683

Actual
$5,248

Diff.
+$435Totals

Printing Discounts: Powder Coat 
Donation:

We even connect with local teams 
for fabricating our parts

PAGE 2
TEAM PLAN CON’T / BUSINESS PLAN

Our biggest challenge was grant funding coming 
through late in our season. We had to wait to 
order parts and this setback our timeline to build.



•	INIFINIcon - 6/3/23

•	Robot Demos at Astro Camps - 6/16/23

•	Robot Demos at Astro Camps - 6/19/23

•	Teacher Open House - 8/17/23

•	Stennis Day in the Bay - 11/11/23

•	Homeschool Monday - 1/29/24

•	Homeschool Day at the Capital - 5/1/23

•	Boys & Girls Club STEM Activities - 5/12/23

•	Judging Chevron’s Lego Competition - 6/12/23

•	Covington Block Party - 6/30/23

•	Southeastern STEM Fest - 8/26/23

•	St. Tammany Police Night Out Against Crime - 10/3/23

•	St. Tammany Parish Fair - 10/5/23

•	Baton Rouge Maker Faire - 10/7/23

•	Slidell PD Night Out Against Crime Trunk or Treat - 10/12/23

•	Saints & Pelicans STEM Fest - 10/14/23

•	STEM Summit - 10/17/23

•	Covington Arts Festival - 10/11/23 and 10/12/23

Our outreach numbers are tracked with a 
spreadsheet counting interactions at outreach.

ASK TO SEE OUR RECORDS. 
MOTIVATE /OUTREACH

•	Team members build connections and take initiative 
to reach out  to local events and get involved.

•	Use fun and engaging activities that will excite kids.
•	Track and quantify interactions & accomplishments.
•	Grow FIRST in our community.

•	Spark an excitement for STEM in kids and find a variety of 
ways to promote FIRST and our team.

•	Stay active and connected to the community throughout 
the entire season with meaningful interactions.

•	Spread our reach throughout our region. SEE MAP IN PIT

Community Outreach Events

Organized and ran a 2 Day 
STEM Tent at the Covington 
Three Rivers Arts Festival, 
the largest arts festival in the 
Southeast.

Maker Faire 

CMST STEM Quest

Stennis Day in the Bay

NOLA Now Morning Show Segment

Reached 360

•	Astro Camp Presentation & Demo - 6/21/23

•	Back to School Bash - 7/29/23

•	Boo Bash - 10/29/23

•	Stem Quest 3 Days - 11/20-22/22

•	Girls in STEM - 2/11/24

HIGHLIGHTS:

GOALS PLAN

OUTCOME

Reached 
912

Reached 
23,967

Reached 
2882

621
Outreach 

Man Hours
Personal

Interactions

8,321 2 Teams 
Started &
Mentored

Total 
Reached

44,895
Connecting, Motivating

& Being Engaged

109 DAYS

•	Kids (and adults) have fun driving and shoot rings with 
our old Ultimate Goal robot to earn their “robot drivers 
license”. It really gets the kids excited.

•	We enjoy talking with adults & kids about our robots, 
FIRST and helping them get involved if interested. 
Meaningful connections have started this way!

•	We also bring STEM activities like Graphite Circuits to 
engage kids in science activities & learning.

Media &
Social Media

36,574
=

Miles
Traveled

5,726

23

Met Astronaut FredHaise!
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FIRST Volunteering
•	FLL Qualifier LSU 12/10/23 (Gaby-Ref, Riley-Field Reset)
• FTC Hammond Qualifier 2/17/24 (Gaby-Emcee & Game   
   Announcer, Riley-FTAA & Field Supervisor)

We Collaborate, Share & Learn from each other.

Distribute Monthly 
STEM Kits                          in the Slidell 
Little Free Library. Hands-on 
way to teach STEM concepts 
to kids and promote our team.

BOGALUSA

Ran 5 classes through the 
summer teaching coding 
and lego robotics.

•	Emily Johnson- Rookie FLL Coach Help Session 
•	#21036 Team Justice (Brazil)
• #23264 Circuit Breakers - Rookie Team (Lafayette)
• #16151 R U Serious (Mississippi)
• #16091 TWCA (Utah)
• #18095 Haywired (Idaho)
• #15145 Robo Kings Onyx (Australia)
• #14491 Nerdettes (Alabama)
• #20870 Team Matrix (India)*
• #13201 Team Hazmat (Wisconsin)
• #15298 Robo10 (Peqiin Israel)*
• #14380 Bot Builders (Australia)
• #20356 Team Phoenix (Lybia)
• #17844 Rubix Team (Blaj, Romania)

Assisted Teams
We connected with rookie FTC 
team #23264 Circuit Breakers and 
traveled to New Iberia to hold a 
“jumpstart” to get them started.

  GOAL:  GROW FIRST in our community by helping start and 
mentor STEM Programs & FIRST® Lego League Teams.Ambassadors for FIRST®

Lego Robotics Spike 
Essential Classes

Started and Mentor 2
Community FIRST Lego League Teams

•	YMCA Bogalusa - Presentation on FIRST & FLL

•	FTC Kickoff CAD 
& Fabrication   
Presentation

•	Onshape CAD Class
  (& posted videos)

ASK TO SEE THE KITS!

Featured in 2 Podcasts*  Team Matrix / Robo10

Lego Robotics Spike 
Prime Classes
A weeklong NESPP Camp 
teaching Spike Prime 
Robotics and Coding.

LA STEM
Summit

Showcased to promote 
FIRST Tech Challenge to 
Louisiana teachers.

Alabama Off-Season Competition June 2023

Presentations & Published Resources 

Connected with           Teams

Next Level in Slidell, 
LA - We met Cade & 
Cohen at an outreach 
event at the Infinity 
Science Center!

• Starting a community FLL team in Lafayette May 2024
• Assist in starting & mentoring  FTC  at the Bogalusa YMCA

Future Plans

•	Created and shared a Volunteer                            
Presentation to recruit Volunteers

Dr. Barbalata gave presentation during lunch on 
underwater robotics. About 50 attended during lunch.

• 14 teams attended  • Secured LSU as co-host

Hosted and Ran Scrimmage

• A great way for teams to test ideas and learn the game.

•	NOLA NOW Morning                  Show 
Segment

•	Aerojet Rocketdyne
•	Home Bank Grant Reception

Lafayette, LA
October 2023

SHARED MULTIPLE PUBLISHED RESOURCES. ASK US!

14

2
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•	TECHNICAL: We actively seek out ways to connect with engineers and 
the STEM community to learn about Engineering careers that utilize the 
skills we build in FIRST FTC.  We reach out to them or by making connections at outreach.

•	We also approach industry professionals for feedback, to learn and to recruit volunteers.
•	CHAMPION FIRST TECH CHALLENGE. Finding funding, support, engagement and volunteers for FTC.

The Paper Airplane Guy
Mr. John Collins - YouTuber 
& Guinness World Record 
Holder

•	Help with drone launching strategies 
•	Understanding paper airplane 

Aerodynamics for better design
•	Folding techniques

•	Understanding how Engineers design our national power grid with 
industry CAD software. Local Engineering career opportunities.

•	We showed employees our robot and spoke to them about FIRST 
volunteering.

Mr. Erick Holsonback •	Feedback on our brainstorming ideas for robot and strategy.
•	With scrimmage coming up, he encouraged us to use our 

prototypes on a drivebase for scrimmage to test ideas and 
develop from there. This helped us learn alot at scrimmage.

OTHERS:  Pastor Jim Fatic  Speaker  - Judging session feedback
Mrs. Maria Lott  Nasa ACCP Project Lead - Astro Camp for funding
Dr. Barbalata  LSU Asst. Prof of Mech Engineering - Underwater Robotics
Mr. Cliff Nicholson Retired Lockhead Martin - JVN Spreadsheets

Helped us with our kickoff brainstorming session. Helps us work through problems, 
applying engineering principles and checks our CAD. Helped us ensure we had correct 
calculations for our mechanisms (torque, speed, etc)  Provides fabrication of parts.

MIKE SONNIER
Computer Systems Engineer
FRC Team2992 Coach/Mentor

Helps us learn new programming techniques. Helped us learn sensors and 
control aspects of code. Helped us learn Roadrunner over off-season.

MATTHEW SCHAFF
LSU Computer Science Student

Gives us feedback on CAD and design. Helped us think through mounting and 
stringing lift motors.

LOGAN LIVADAUS
ULL Enginnering Student

Our mentors are available to us on an as needed basis. 

We met Ms. Casborne at an outreach event at the Boys & Girls Club. We told her 
about the FTC level of FIRST and advocated for support and recognition for First 
Tech Challenge in Louisiana. We gave suggestions on how Chevron could help and 
connected her with FTC LA PDPs. Emailed our volunteer presentation.

Lira Casborné
CHEVRON Community 
Engagement Specialist

Shared about FIRST & FTC. Received feedback on our 
ideas and strategy. Learned about his college path & 
career of over 35 years

Mr. Greg Byrd
Retired Mechanical Engineer

Helped us with wire management and wire splicing.BRYAN RAUCH  Refinery High Voltage Electrical Supervisor

Billy Trepagnier

FTC LA was able to secure Chevron’s donation of $5000 for the 2 FTC teams advancing to Worlds! ($2500/ea)

Brandon Carey
Chevron Automation PCN 
Team Lead

Shared about FTC & our robot. We learned 
about his job with Chevron and was able to 
use VR technology to see oil rigs. Discussed 
volunteering opportunities with FTC LA.
This was a lot of fun!

Toured the assembly facility where we were			 
 able to see where they were assembling the Artemis 5 mission 
engines. Their goal is to start 3D printing the engines!

Jacobs Space Exploration 
Group & Nerdettes #14491 
Coach/Mentor

SEE OUR PIT BOARDS 
FOR MORE DETAILS

Aerojet

Chevron

Mike McDaniel

Mentors

Connection How They Helped/What We Learned

CONNECTIONS

ALUMNI

ALUMNI

23
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In the following pages we will highlight the design PROCESS
of each of our robot’s mechanisms.

OUR ENGINEERING DESIGN PROCESS

Autonomous
•	Read position of the team prop, deliver 

on backdrop & parking in correct zone. 
Place pixels because every pixel scored 
is also scored at end game.

•	Have various autos to work with our 
alliances.

•	Use vision and roadrunner for accurate 
autos.

Autos are important and can make or 
break a match. We should concentrate on 
control aspects of the robot.

We start with a COB strategy sheet- We categorize each scoring part of the game as 
Critical, Optional or Bypass. This helps shape our robot design and our game strategy. 
We listed the needed mechanisms our robot must have to complete the tasks on the 
field:   •Drivetrain  •Scoring System consisting of ability to grab/intake pixels and ability 
to lift and place pixels on the backdrop. Team prop and vision for auto • Drone Launcher.  
We then start sketching some ideas.

•	We use hands-on prototyping in 
the early stages to test ideas.

•	CAD is a main focus of our 
engineering process.

•	This Improves accuracy as 

•	Quick, smooth drivetrain.

•	Grab & Go Intake

•	We want to intake from one side and 
place on backdrop from the other side. 
This will allow us to cross field and not 
have to turn.

•	A lift slide system for reaching backdrop.

well as increases design and engineering 
productivity as typical challenges are 
addressed when building the model.

•	Using CAD, fabrication and 3D printing 
allows us to customize our entire robot 
with unique & innovative solutions.

•	We use Calculation spreadsheets for 
ensuring correct speed and torque on 
mechanisms.

•	And create sketches in CAD for planning 
our robot design.

End Game
•	Launch a drone 

•	Hang from the 
rigging.

Design Must Haves

Teleop
•	Work with our partner to deliver as many 

pixels as possible (3pts each).

•	Build off any colored pixels on the 
backdrop from auto to create mosaics 
(10pts).

•	Stack along one side for the height bonus 
points (10pts) 

•	Under 12 inches so we can traverse 
under any part of the truss

•	Grab & Go Intake
     • wheels, tubing, zip ties
     • pixels funnel up ramp and into       
        scoring mechanimsm
•	Able to pick up pixels off the stack
     • extension to reach out robot
     • or an intake that flips up

•	Plane launcher reliably 
get in one of the zones

•	Hanging Mechanism

    • Fast so that we can  
       contrinue to scoring  
       as long as possible.

Design Must Haves
Design Must Haves

GAME STRATEGY & BRAINSTORMING
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Smaller Wheel Wells to allow more space in center of the robot.
Maneuver and Traverse the field quickly.
Needs good center of gravity to prevent tipping

GOALS:

Used for first iterations while 
designing mecanum

Westcoast Drive PRO/CONS:
•	Fast.

•	 Required turning in auto and 
for re aligning on backdrop.

Mecanum PRO/CONS:
•	Uses 4 motors, only 4 left for 

mechanisms

•	 Ideal for forward and side motions 
making it easy to navigate around 
poles on field.

BRAINSTORMING

Custom 
wheel 
assembles

Used to better track the robot due to wheel slippage. Odometry uses sensor data and math to form an approxima-
tion for the robot’s pose over time. See control on pg 14.

DRIVETRAIN

DESIGN FEATURE: Designed to spring up/down to stay in contact 
with the ground at all times for accurate encoder reading

(credit to gm0.org for diagrams)

Top view / 
looking down on robot

KEY PRINCIPLES

Bottom view of front port-side 
mechanum wheel roller in contact 
with floor (wheel itself not shown)

ODOME TRY

Iteration #1: Iteration #2:

•	Iteration 1: This version was too big and only held together in 
2 spots. This made it wiggle.

•	Iteration 2: Smaller, more compact.
•	More rigid due to being held together by 4 points.

MECANUM OVERVIEW - 
•	The primary advantage to mecanum drive is the maneuverability. 

Mecanum drivetrains enable holonomic movement. This means 
that the drivetrain is able to move in any direction while rotating: 
forwards, backwards, side to side, translating while rotating, etc.

•	A mecanum will drive slightly faster forwards/backwards than any 
other directions due to friction. Combining translation and 
rotation will also result in slower movement.

We evaluated two drivetrain options / ideas:

•	HOW IT WORKS: Wheels have rollers 
at 45° angles to the rest of the wheel, 
creating a force 45° from parallel. 
Depending on how the wheels are 
driven, X or Y components of the 
force vectors can cancel which allows 
movement in any direction.

•	Spinning in certain patterns, you can 
utilize the diagonal force created by 
the wheels to move the robot in any 
direction.

In the image above, vectors 1, 2, 3, 
and 4 are the force vectors.

CALCULATIONS: Gearing 20 : 1
Traverse Field in 3.27 seconds

Mecanum 
drivetrains 

enable 
holonomic 
movement.

We built a wooden version and quickly 
realized the size was too big to easily 
navigate through the truss.

ITERATION 2 / FINAL DESIGN

ITERATION 1

TESTING & LESSONS LEARNED

•	We built a wooden version and quickly realized the size 
was too big to easily navigate through the truss.

    • Cut size down 2.5inches in length
      • Added Covers over drive wells
          • Low to the ground so
              pixels don’t get stuck
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WHAT’S SO INNOVATIVE?

Touch and Go
Ability to pick up pixels off the stacks
Ability to get pixels out of corners

GOALS:

We decided to go with an active roller intake system to quickly pick up pixels 
in any orientation and go.

•	4 rollers tied together with chain and sprockets guide the pixels up a ramp and through the robot.
•	A rubber band in a figure 8 around 2 pullys creates a reverses motion for a shaft of sushi rollers to 

pop the pixels up onto our ramp.
•	First wheel is tubing and zip ties to grab the pixels and pull them in. We created 				 

this design in CAD to assist with proper spacing and also aid our future plans.

Grab with a Claw
PRO: Allows for precise pixel 
placement.
CON: Pixels have to be picked up in 
a specific orientation. This may slow 
down cycles.

Active Intake with an “outie” to reach out 
for pixels
PRO: Can just run over pixels to pick them up 
and pull them into robot. 
CON: Pixels must transfer to scoring 
mechanism which could cause jams.

BRAINSTORMING

ITERATION 1

Reverse 
roller

•	Designed a modular intake system.
•	4 belt driven rollers with wheels to tranfer pixels.
•	Polycarb plates. 3D printed ramp.

Transfers Pixels
to scoring 

mechanism

Grabs and 
pulls up 
pixels

Grabs off 
stack and in 

corners

ITERATION 2 / FINAL DESIGN

CHALLENGES & SOLUTIONS
3D

Printed
Ramp

REVERSE ROLLER
PROBLEM: Pixels would not pop up onto the ramp.                
An o-ring didn’t have correct tension.
SOLUTION: We first tried a speed servo then changed to 
torque for more power pulling pixel up.
WE USE MEDICAL WRAP FOR GRIP

INTAKE STRESSING MOTOR
PROBLEM: Intake was stalling. We tried adjusting 
the ramp, With only a few days until comp, we 
reached out to another team BOT BUILDERS in 
Australia. They graciously zoomed with us and 
suggested cutting our wheels to take stress off 
motors. (they had the same problem)

SOLUTION: We cut the wheels and ran tests of our 
battery voltage.  

First roller pivots up and down		
with a servo.  We use chain linked zip ties 
that allow the roller to flex up if hit to 
prevent being damaged.

TESTING SOLUTION
Before: 13.28V to 11.81V AFTER: 12.97V to 12.27V

Reached out to Team Bot 
Builders #14380 for help

PIXEL TRANSFER
PROBLEM: Pixel would not 
transfer inside claw
SOLUTION: We added a 
blue compliance wheel the 
stiffness pushed the pixel 
with enough force to get 
into our claw.

INTAKE BRAINSTORMING

ITERATION 2 - Designed and iterated in CAD

ITERATION 1 - Mix of hands-on protyping & CAD to improve

DESIGN PROCESS
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GOALS:

DESIGN PROCESS  We used a hands-on approach to build our linear actuators & slides to test at 
scrimmage. This allowed us to learn and plan our improvements. We take lessons learned and improve our 
overall design in CAD for a cohesive mechanism.

Linear Mechanism
with 31 lb. Load

Smooth and Reliable
Reach top of the Backdrop

LIFT

•	We knew we wanted to use misumi slides. Last 
season we learned how to reliably string them. 
They were fast and reliable. We plan to stay 
with that design using brackets we designed.

•	Angled to reach outside the robot

•	For scrimmage we used xrail slides 
with a metal servo bracket attached 
to attach our bucket. (while our 
misumi slides were ordered)

•	Due to size we were limited to how 
many slides we could use. We could 
not reach very high on the backdrop.

•	Changed to misumi 
slides for a smoother, 
more compact system. 
Allows us to have more 
slides to extend our 
reach.

•	Designed a CUSTOM 
MOUNTING BRACKET 
to mount the slides to 
the robot.

ITERATION 2

ITERATION 1

TESTING & LESSONS LEARNED

GOALS:
Fast & Reliable     Does not backdrive

Linear Actuators to reach up and grab
PRO: Can easily get height needed with 
flip up arms.  CON: Takes 2 motors & slow.

ITERATION 1

BRAINSTORMING

Wench System (similar to what FRC)
PRO: Flipper not needed.
CON: Requires 2 motors and space.

We went with the linear actuator due to space.
PRO: Was reliable.
CONS: Very slow. Takes up most of end game.
Lots of stress on the servos that flip arms up.
Plastic gear kept breaking if we overextended.

Servo

Scrimmage 
Gearing 1 : 1.3
30 SEC CLIMB

Qual 1 & 2
Gearing 1 : 2

10 SEC CLIMB

ITERATION 2 Speed Up with Gearing

CLIMB

TESTING & LESSONS LEARNED

Linear Mech
with 10 lb. Load

needs to hold weight slides and claw needs to hold weight of robot

LI
F

T

C
LI

M
B
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WHAT’S SO INNOVATIVE?

MOTOR SYNC
PROBLEM: Motors cannot get our of sync.
SOLUTION: Tie all 3 motors together with 
one shaft. This prevents the motors from 
physically getting out of sync.

DIRECTIONAL CHANGE IDLER
PROBLEM: Motor pullys and slides pullys are perpendicular.
SOLUTION: Designed an idler to change the direction the string is being pulled.

ITERATION 3
FINAL DESIGN

•	Designed and CNC’d a metal slide bracket for the 
last slide stage. 

•	Metal slide bracket allows for a strong stirdy hook. 
It also allows us to tie our string to this piece which 
can take more force than the 3D printed brackets.

LESSON LEARNED: Slides were fast and 
reliable but our climb was still too slow.

COMBINED LIFT & CLIMB SYSTEM

USE SLIDES TO DOUBLE AS A CLIMB
SOLUTION:

We added a hook to our last stage of slides. We know our slides 
are fast than the actuator. Just need the torque. 
We utilize JVN Calculation Spreadsheets to calculate speed and 
torque of our planned mechanism.
•	 We first had to calculate gearing needed to hold our 

robot up in the air.  SEE BOTTOM RIGHT OF PG 9

•	Then we make sure our slides will be fast enough  for 
effecient scoring cycles. SEE BOTTOM LEFT OF PAGE 9

We can use 3 motors to spread out the 
torque and keep our speed.

3 Rev ultraplanetary motors
are geared 27.36 : 1

PROBLEM: One major problem we had was our slides would 
get slightly uneven causing our pivot gears un-engage.
SOLUTION: Tie the slides together at the top with a brace.

IDLER

TESTING & LESSONS LEARNED
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Drop pixels on back-
drop efficiently.
Easy to transfer pixels 
from intake.
Precision and control 
placing pixels..

 How do we get our grip?
A PENGUIN SQUISHY!
We used a cut up penguin squishy from last year that 
worked so well to grab cones. The inside is black and sticky 
and is perfect for grasping pixels and keeping them in our 
claw. we zip tie it to our claw.

Our claw pieces went 
through several iterations 
to get the right grasp and 

reach on the pixels.

TPU filament thicker, 
thinner, longer, taller.

Thin, tall and long 
worked just right.

Had to splice 
our own Coiled 
Wire. One wire 
for all 3 servos.

GOALS:
•	Extending out of the robot to place pixels.
•	A bucket that will tilt to drop pixels out and 

onto the backdrop.
•	A plunger type mechanism to push pixles out.
•	A double claw. Could intake into a claw.
•	Stacked claw with controlled release.

Pivot  
Gears

OUTTAKE AKA- The Clawww
BRAINSTORMING

TESTING & LESSONS LEARNED
ITERATION 1
Bucket Design
PRO: Easy transfer.
CON: No control over pixel placement.
Pixels got stuck sometimes.

ITERATION 2
Double Stacked Claw
PRO: Can control where we place
CON: Cannot drop two at once for a quick deposit.

ITERATION 4ITERATION 3
•	A double claw that holds 

two pixels in a row.

•	Each claw opens 
independently for 
controled pixel placement.

•	Powered by Axon Micro+

•	Pivot to swing claw out 	
to reach and score 		
on backdrop.

PROBLEM: Slides were getting out of sync and causing 
pivot gears to disengage.
SOLUTION: • Added brace connecting the two climbing 
hooks to keep the slides in sync.
• Thickened the part that mounts to the Misumi slides for 
more strength.
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GOALS:
Launcher must securely 
hold the drone to 
prevent it falling out 
during a match.
A plane design that is 
easy to fold.

•	We reached out to and zoomed with the Paper Airplane Guy to learn about 
paper airplane flight. (SEE PG6 CONNECTIONS)

•	He told us about different trajectories the plan could fly at. We think a high 
arching launch so it “lobs” right over the wall might work well.

•	He told us how to fold the paper correctly and accurately.

•	For flight stability, the Center of gravity of the airplane needs to be in front of 
the center of lift for stable flight.

WHAT WE LEARNED FROM OUR CONNECTION

•	We decided to prototype different 
drone launchers.

•	A rubber band launcher based on 
a popular paper rubber band plane launcher.

•	Another launcher was two xrail slides. Pull one 
back and the rubber tubing stretches. When you 
let go it pushes the airplane.

•	We used these prototypes at our STEM TENT for 
the Arts Festival. Kids would make their own paper 
airplane and test them in a launcher.

•	The rubber band launcher worked best.

PROTOTYPING & 
TESTING

Used the rubber band 
launch design and made it 
look like a paper airplane 
so the wings support our 
paper airplane wings.
Mounted over drive well.
Servo released band.

PROBLEMS: Band was 
too hard to change and 
gusset was too small.

•	We went back to prototyping 
with rails and standoffs. Kept 
the rubber band launch design.

•	C-Channel design gave us a 
wider area to stretch our band.

•	Small rail on inside to hold and 
guide plane.

PROBLEMS: Drone would fall out.

ITERATION 2ITERATION 1

DRONE

LESSONS LEARNED

ITERATION 3 / Final Design
•	Compact design shared by Team Bot 

Builders we were able to build upon.
•	Gobilda servo mount
•	Adjusted servo horn so rubber band	  

would slide off easily.
•	Had to add duct tape where rubber	  

band is pulled off servo bracket. 		
This prevented twisting when 		
being released.

Adjustable Mount

WE’RE NOT JUST BUILDING ROBOTS, WE’RE BUILDING THE FUTURE.
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Sensor used: ELP Megapixel Camera
•	We utilize the OpenCV library to create our vision pipeline.
•	A pipeline takes an input image from the camera, applies some 

operations to it, then returns a new image for any preview you 
might have.

•	 The vision turn the picture grey. Then blurs the image. Next it finds 
the contours and outter edges. Contours are a curve joining all the 
continuous points along the boundary having the same color or 
intensity.  It then is able to recognize our shape.

•	We then told our pipeline to put a red circle around our team prop 
for visual reference. This lets us know exactly what we are seeing. 

•	We wrote the logic to use the coordinates of the screen and an “if 
statement” to deliver to the correct spike mark.

SENSORS USED
We use Java programming, FTCLIB & GetHub.

OUR VISION PIPELINE
Stream from webcam provides 

frames to the vision pipeline

Vision / Team Prop Detection -

if object is located in middle 
coordinate range if greater than 

mid range
if not

in range

DELIVER TO SPIKE MARK & BACKDROP LOCATION

LEFT MIDDLE RIGHT

Camera - ELP Megapixel Super Mini 720p /45degree lens USB Camera

Gyro/IMU - We use the Gyro sensor in the Control Hub Teleop for field centric teleop 
driving. We retrieve the gyro angle and use it to update our pose (position of the 
robot). This tells us our heading so our robot always drives with a heading matching 
our joy sticks (The robot will always drive forward no matter the robot’s orientation)

Rev Encoders - We use Rev encoders on our odometry pods to calculate our position 
on the field. The motor encoders powering the wheel tend to be inaccurate due to 
slippage. Encoders attached to dead wheels help track actual encoder turns.  For a 
robot, there will be three possible sensors that you can use: two that are parallel with 
the robot’s body in the x-direction and one that is aligned with the y-direction of 
movement (perpendicular to the drive wheels or dead center).  
 View From Below

Lateral Distance

Center of Rotation

GOALS:
Use sensors to enhance our code for more control and reliability.
Explore new vision.
Use Roadrunner for more accurate and reliable autos.

GREY BLUR OUTLINES DETECTS 
SHAPE

Runner includes multiple path following algorithms. Encoders are used to 
track distance traveled. This data is fed through a kinematic equation and 
integrated to calculate the relative position of the robot on the field.

Roadrunner for Autonomous

Last year we used Pure Pursuit for path 
tracking. Even with odometry this form of 
localization was not reliable. 

LESSONS LEARNED

We switched to roadrunner and our autos have been reliable in testing.

CODE / CONTROL

We first detected color with our vision. This 
was unrealiable due to lighting changes. 

LESSONS LEARNED

We switched to detect our shape tather than color.

The round shape allows the 
prop to roll around the field 

if it gets hit by a robot.

TEAM PROP
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Turtle Mode - For fine control for approaching and placing on backdrop.
We run or drive at 100% power. The driver’s left bumper button slows our drivetrain speed to 25%. 

We have a few fail-safes in place to help drivers:
Encoded Limits for Lift -
Programmed limits restrict movement of the lift to prevent the robot from damaging itself. This makes sure our 
string doesn’t unspool or wrap over itself.

Lift was missing its stop position at bottom limit because it was too fast. So we slowed our speed down as we 
approach our 0 limit so we don’t overshoot our limit.

“Zero” Lift Encoder and Manual Lift Control -
We have a button to “zero” (reset) the lift encoder just in case the positions are wrong or it doesn’t zero right 
after Auto. The left joystick controls the lift WITH set limits. The D-pad controls the lift manually (with NO set 
limits) in case we need to reset the lift encoders. We can bring down to position and hit zero button.

Claw Intake Auto Open/Close -
Claw is open when intake is on so claw is ready for pixels. Claw closes when intake is off.

Claw Timer After Pixel Placement -
After placing pixels the claw automatically closes so that it is always closed when pivoting.

Fine Control of Each Claw in the Double Claw-
Can drop pixels one at a time or together.

PID: (Proportional Integral Derivative) - (on all motors)

•	We utilized PID to accurately move motors to positions and correct any errors (the difference between where 
we are and where we want to be.) This enables the drivers to easily control the lift and move to different 
positions quickly and easily.

•	A PID controller is a controller used in automation to control an output and bring a process value to the 
desired set point. The PID controller does this by monitoring a specific input (the process value), calculating 
how far away it is from the set point, and using this information to calculate the output.

•	LIFT SLIDES- PID helps us accurately and repeatably reach our lift max/min limits using motor encoders.

DRIVER CONTROL ENHANCEMENTS:

Simplified version of the PID formula: 
•	P variable drives the error towards zero
•	 I variable corrects for steady state error
•	D variable dampens the effects of the P variable, more so as error approaches zero, 

which prevents overshoot.

Credit gm0.org for reference.

Zero Power Behavior “Brake Mode” - (on all motors)
We set our motors to BRAKE MODE to reduce float as the motor stops. Instead of the motor coming to rest 
from natural effects of friction or gravity, it will hold its position.  This is helpful for when we climb.

Dead Zone - (Drivetrain & Lift)
•	Dead zone is the distance you have to move your stick before the controller recognizes you’re moving it. 

Without a deadzone, motors can drift on their own.

•	We set the areas of the x/y axes that won’t register input to eliminate any unwanted movement and give us 
more precision (so the joystick has to be moved slightly before the robot will start to move.). 

•	We use logic to check how far the stick has moved. And set our deadzone in constants file to (0.05). 

We play with these variables until we reach our desired accuracy and control.

KEY ALGORITHMS CONTINUED
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•	Deliver purple pixel to correct spike mark using team prop      20pts
•	Place yellow pixel in the correct location on the backdrop     20pts     • Park in backdrop      5pts
•	2nd cycle grabs 1-2 pixels off a stack and drops them in the backstage      3-6pts

48-51ptsAUTONOMOUS OBJECTIVES:

AUTONOMOUS

FULL BOT MEET Plowie
•	We saw a team on Instagram who used a Plowie Robot at 

outreach. (He is the robot from the game animations).

•	We reached out 
and they shared the 
design with us.

•	After some 
modifications (to 
fit wheels we had 
in stock and cut the 
body in half to 3d 
print more reliably) 
we built plowie. He 
has been a hit at 
outreach.

•	Our instagram reel 
debuting plowie has 
gotten over 20K 
views!

1) Reads team prop position. and moves to left high pole
    and places cone 1
2) Moves to place yellow pixel on correct
    backdrop location
3) Backs up to a pixel stack, intakes 1-2 pixels
4) Moves across field to drop pixels in backsage and park
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