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Team Inspiration History

2011 - FIRST Lego League (FLL) 2020 - RoboSub Champion 
12 middle/high schoolers

Systems Engineering is the Basis of our Robotics Journey



RoboSub Info and Venue
“RoboSub is an international student 
competition. Student teams from around 
the world design and build robotic 
submarines, otherwise known as 
Autonomous Underwater Vehicles (AUV). 
The behaviors demonstrated by these 
experimental AUVs mimics those of 
real-world systems, currently deployed 
around the world for underwater 
exploration, seafloor mapping, and sonar 
localization, amongst many others.” 

- RoboSub official website

2021 is the 24th annual RoboSub competition



Robosub Competition Results

Being requirement-driven enabled us to win

2019 Results (out of 54 teams)
● Ranked 3rd out of 59 teams in 

Static Judging
● Ranked 12th out of 59 teams in 

Overall Performance
● Most Inspirational Team award
● IEEE Innovation award

2020 Results (out of 33 teams)
● Ranked 1st out of 33 teams in 

Technical Design Report
● Ranked 1st out of 33 teams in 

Website
● Ranked 2nd out of 33 teams in 

Video
● Ranked 1st out of 33 teams in 

Overall Performance

2021 Results (out of 54 teams)
● 4th for the Hull Design Skills 

Video out of 34 submissions
● 8th for the Sensor Optimization 

Video out of 26 submissions
● 8th for Website out of 53 

submissions
● 13th for the Technical Design 

Report out of 53 submissions



● Focus on the competition guidelines
● Competitor analysis and research
● Hard work and dedication  
● Communication  
● Iteration and parallel prototyping
● Trade studies
● Attention to detail  
● Rigor in documentation
● Utilizing mentors and vendors
● Team work
● Availability
● Solution oriented  

What Made Our Team Excel

Because we are solution oriented COVID is not a blocker



Systems Engineering “V” is an Enabler

V
Self-Awareness

Modular & Parallel 
Development

Component Testing 
Reflection

Mission Exploration

Planning

 Competitor Research, 
Industry Survey

Requirement Development

Design Review

Subsystem Testing

System Testing

Best practice with focus on reflection and self-awareness



Planning

● Draft schedule at Kick-Off – schedule focus

● Develop schedule backward from goal with 
contingency

● Long lead material procurement – RoboSub 
components

● Rapid prototype – weekly increments

● Parallel and modular development

● Early testing – start from the beginning

● Multiple decision milestones 

8

Week Agenda
16-Mar Kick off – RoboSub team research
23-Mar RoboSub team research – refine requirements – assign role

30-Mar
Identify/procure long lead items – Select computer – 
prioritize requirements

6-Apr Connect benchtop vehicle – test component
13-Apr Identify all equipment
20-Apr program remote control
27-Apr put together simple underwater vehicle – first prototype
4-May Experiment first prototype in water
11-May Program autonomous
18-May Experiment with IMU and depth sensor
25-May Experiment with computer vision
1-Jun Draft technical paper
8-Jun Review draft – Experiment with second prototype
15-Jun Final technical paper
22-Jun Submit technical paper
29-Jun Experiment sonar
6-Jul Experiment with final vehicle

13-Jul
Data correlation with vision input
Pre-qualification

20-Jul Refine autonomous programming
27-Jul Pack robot for competition
Jul 29 - Aug 4 Competition at NIWC PAC TRANSDEC

Plan with flexibility and contingency



From Sea Perch to BlueROV to Orange, enables 

RoboSub Progression



Independent team members’ concepts

Parallel Prototyping



CAD of Onyx’s enclosure design

Advancing our Electrical Capabilities



Localization/perception 
programs interpret data 
from hardware, and 
produce information 
about env. or location

Sensor fusion program 
combines localization 
programs’ data to 
produce estimate of 
location and env.

Sent to thruster cmd 
process which controls 
motors based on 
information provided by 
the sensor fusion 
program

Navigation Software Architecture

Clear Architecture and Flow Diagrams



Sim to Real

The Goal of the Season



Computer Vision on Simulator

Testing CV on the Simulator before access to Sub



Float Tube

● Continuing 
communication with 
customer

● Getting feedback on 
the performance of the 
system and ideating 
with the customer 
improvements 

Developing System as Iterations in Collaboration with Customer

Initial layout of 
electronics, layout 
customized to 
waterproof 
container

Replaced the cheap 
rubber connectors with 
more expensive 
aluminum connectors, 
enabled longer run 
time, easier user 
operation, increase 
durability

Water test of  system 
with customer in pool



Self Racing Cars – joint UCSD participation

- Autonomous car development

Autonomous EvKart

Testing Payloads and Programs on Land Platforms before Integrating on Ocean Platforms

http://selfracingcars.com


RobotX Nov 2022 – Sydney, Australia
Source: https://robotx.org/programs/robotx-challenge-2022/ 

https://robotx.org/programs/robotx-challenge-2022/


Applying What We Learned 

Applying Systems Engineering, Teamwork, and Collaboration skills to the Workplace



WE STEM - SWENext
Speaker series - professors, industry professionals, and researchers in 
various STEM fields sharing their expertise with the community



Connecting with small businesses

WE STEM - SWENext



Using Experience to Teach Others



Porpoise Robotics

Working with local Maritime STEM companies
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Questions?
Website: https://www.teaminspiration.global/ 

Email: 11128inspiration@gmail.com 

https://www.teaminspiration.global/
mailto:11128inspiration@gmail.com

