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Opening - Introduction

L

* We are excited to present the design and functionality of our
robot for this season’s UNEARTHED challenge.

* Our robot was designed to complete missions efficiently, with a
focus on modularity and precision




Robot Overview

« "QOur robot uses a rear two-wheel drive, with 2 rotary wheels at | I

the front to balance. It features top facing motors for easy access,
a light sensor and multiple lego technic joints on top for our

attachments"
o Our focus was on
m Consistency: Consistent scoring in runs
m Effectiveness: High scores in runs
m Learning: Easy to use and teach for new members



Mission Focus

Our key strategy was to:

Group missions based on proximity
group members work on different

runs that had unique missions. all at
the same time to save time and
perfect each run. And organize and
group missions done per run by score
and proximity

For example

*  Bowens group would work on a run completing runs
6-7 while aidans group would work on a run
completing missions 9-11

»  Notice runs have missions completed based on
proximity to each other



Fluidity in Design

* Fluid turning and movement was a top priority with the design of |I

our robot. Last year our robot struggled with turning smoothly and
consistently as a result of the front wheel design. This year we
changed our wheels to small plastic wheels that are spaced away
from where it is attached so it has more freedom to turn.




Mechanization of Design

L

How does your robot move and operate?
Movement: Two large drive wheels with a front stabilizing
rotary wheels for balance.
Attachments: Modular, snap-on designs for tasks like
lifting, gripping, and pushing.
Speed and Power Balance: Adjusted motor power for
controlled precision during missions requiring accuracy.



Efficiency in Design

* Our design balances functionality and efficiency by using minimal
components. For example, our silo, who lived here? And forge missions
are all completed with the same simplistic arm




Sensors

"Our robot uses pressure sensors as a way to tell the robot when to do an
action. For example on our right side run we have the robot use the
pressure sensor to detect when it 1s aligned with the challenge so it can

release its arm




Automation / Navigation

* To navigate the field, we rely solely on the pre-made code to designate
where to go. The strategy behind it is simple: Clear Left side, move to the
right, clear the right side

Image of actual runs
Yellow #1
Blue #2
Pink #3
Green #4




Programming Quality

® Our robot 1s programmed to operate very consistently using both regular

code like move forward and gyro controlled turns.

® "Our custom gyro turn block uses the built in gyro sensor to check how

many degrees the robot has moved and adjusts itself accordingly; Fixing
over shooting and under shooting.
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Programming Reliability

* "We tested each program hundreds of times to ensure consistency. We made
adjustments, like slowing down motor speeds and changing angles to
improve it to the point where it was near perfect. This was repeated for
every run. Constant testing allowed us to get as close to perfect as possible.
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Iteration

Our design process included testing parts, coding runs, and iterating parts to
make them do more with less work. An example includes the slapper arm,
which took hours of iterations to make the arm do as much as possible with
the least effort possible

All of this took a decent amount of research where we learned from our past
mistakes as a second year team, our sister team, and from other builders.



Testing

* "Each attachment was tested through trial and error. After making a part we
would test it countless times, making sure to get all its potential and
adjusting 1t to make it even better!




Innovation and Strategy

* With the lack of the lines to detect with a light sensor, and the inconsistency
of an ultrasonic sensor. We decided it was better to not use them. Instead we
used the gyro to make sure that the robot turns properly and a pressure
sensor to detect when it hits the wall.

e (Our navigation strategy is simple and effective. Clear as much as we can on
the left, send the robot to the right, and then clear as much as we can on the
right before time runs out while trying to make sure nothing gets in the way.
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Mission Strategy

Our mission strategy included grouping the missions by
using a multi-functional arms and precise code, we
complete many of those tasks efficiently, earning
many points in the least time we can

We focused on completing high-value, clustered
missions in single runs. For example, we combined

four missions into one run by designing attachments
that can handle many tasks in one trip.

These 4 missions are in one spot and
score 120 points - top priority

Who Lived Here? @

Floor

Rebuild the structure to restore a vital part of the
village where people once lived.

UL eeebbbobEULY

Forge

Ayyana's team believes this forge was used to
smelt ore and craft tools. Release the ore blocks
and search carefully — one block holds a mysterious
artifact waiting to be discovered.

flooris upright. 30

< 10
Ore blocks are not touching the forge. Sk

Technicians may open ore blocks by hand to reveal
the fossilized artifact when completely in home (see
Mission 14).
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Heavy Lifting

This millstone enabled people to process grain and
gives insight into their daily lives. Due to its size
and weight, moving this artifact could prove to be a
challenge.

is no longer touching its base. 30
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Empty the silo of the preserved food so it can be
analyzed at the lab.

Preserved pieces are outside the silo. 10
each




Closing

L

* Thank you for allowing us to share our robot design.

 We are proud of how our teamwork and creativity brought this
robot to life.

 We can’t wait to show you what our robot can do!



Our Core Values

1. Team Collaboration: Members actively help each other troubleshoot and
refine ideas, demonstrating strong teamwork.

2. Inclusion: Every team member is involved in different aspects of the project,
from design to programming.

3. Gracious Professionalism: The team openly shares ideas with others and
respects all input during discussions.




Team Roles and Contributions 1n Robot Design

Advanced Drive base - All Members

Ocean Avenger base - Noah

Lever Arm - Bowen, Aiden,

Angled Pushers - Jonathon

Capture Arm - Bowen, Aiden

Programming Runs - Bowen, Aiden, Jonathan, Aaron, Lucas,

Competition Team - Bowen, Aiden, Zarita, Auriel



Project Plan

Robot Build Timeline - ]

Activity Timeline Responsibility
Understand Missions Sept All

Divide missions into runs using common

factors:push, pull Sept All

Read books and watch resources for inspiration of

design Sept All

Build base of Robot Sept Bowen

Agree on Run 1, Run 2, Run 3 scope Sept Bowen, Aiden
Build Run 1 Accessories Sept-Oct Bowen. Aiden
Test Run 1 and fix issues Oct Bowen. Aiden
Build Run 3 Accessories Oct-Nov Bowen. Aiden
Test Run 3 and fix issues Nov Bowen. Aiden
Build Run 2 Accessories Oct-Nov Bowen. Aiden
Test Run 2 and fix issues Nov Bowen. Aiden
Do full Run end to end Nov Bowen. Aiden

Get ready for competition - practice, practice,
practice Nov-Jan Bowen. Aiden



Project Run Tracker

Code FLL Challenge Points Bonus Points Run # RUN 1 RUN 2




Code Planner

On, you need
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DRAW IT OUT

Draw or write out a plan for your code. You don't
need to write down every single thing, but you
do need to break the challenge down into
smaller steps and include specifics about what
kinds of movements, sensors, etc you need to
use. You can write or draw your plan!



Greatest Design Difficulty:

1. Securing attachments during high-stress tasks.

- Solution: Added locking mechanisms and tested under simulated
conditions.

2. How did you test your designs?

- Conducted repetitive trials with incremental adjustments to improve
performance.

3. How did the design improve?

- Evolved from a basic structure to a modular, stable design capable of
handling multiple missions.



Troubleshooting Plan

STEP 1 L Identify the Problem
STEP 2 Gather Information
STEP 3 Develop a Solution

STEP 4 Implement the Solution

STEP 5 Is the Problem Solved?

* NO - Undo Changes and repeat Steps 1-4 ——
* YES - Proceed to Step 6 —

STEP 6 Document S




