
2021 Greater Philadelphia 
SeaPerch & SeaGlide Challenge

Kick Off 

December 3, 2020



Virtual for 2021

• The Greater Philadelphia SeaPerch and SeaGlide Challenge will be moving 
virtual this year! However, participants may still pick up SeaPerch and 
SeaGlide kits to physically construct and participate in optional mini-
missions at their discretion. 

• Final presentations, games, demos, and more will round out the festivities 
on competition day:

– SeaGlide - Thursday, April 22, 2021

– SeaPerch - Friday, April 23, 2021



New for 2021

• 2020 has been a giant dumpster fire.

• Just…really a mess.

• Seriously. What even IS this year?

• Previously, we’ve given an award for spirit and 
sportsmanship. Although we still think these things 
are VERY important, they are harder to conduct 
(and judge) virtually. 

• So let’s bring some positivity to 2021!

• The “Make a Splash” award will be awarded to a single team in the 
Greater Philadelphia SeaPerch & SeaGlide Challenge that makes positive 
impacts in their community. This award will be given to the team that 
best represents positive changes to make a difference in their 
community and acts as a model for other teams, and all of us, to bring 
positivity to one another by “making a splash”.



Program Goals

• Program goal is to sustain a long-term effort to address the need for 
college enrollments in engineering and technical programs

– Increase student interest in STEM related studies through hands-on 
activities at the middle and high school level

– Provides awareness of Naval Engineering and Naval Architecture as 
career fields

– Helps students prepare for college level work
• Interface with industry, academia, and government engineers
• Work in collaborative environment
• Participate in a realistic business 
• Experience a major university campus
• Participate in a realistic technical scenario
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Create a Fun, Challenging and Educational experience for students  



Role of the Mentor

• Share career experiences 
– their job as an engineer or scientist
– math and science education
– how science and math are used in engineering

• Provide help with kit construction

• Assist with the build & troubleshooting

• Provide guidance on competition requirements

• Assist students with troubleshooting 
– Teacher must be present whenever mentors are with teams 
– All communications with mentor must be via the teacher
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Presenter
Presentation Notes
Your Role as a Mentor:At the initial stages of the match, your mentee may appear to be hesitant, unresponsive, and unappreciative of the mentor relationship. This guarded attitude is simply a manifestation of his/her insecurity about the relationship. The mentee’s attitude will gradually take a positive turn as he/she realizes your sincerity about being a friend. Be patient! Don’t try to speed up the process by going out of your way to accommodate your mentee, such as seeing your mentee more than the prescribed one hour per week.  Remember that the mentor–mentee relationship has an initial phase. During this phase the mentee is more interested in getting to know how “real” you are and how much he/she can trust you. Establish how you can reach your mentee: by phone, e-mail, or fax, or at a designated meeting location. Experience proves that calling or e-mailing your mentee at school is usually the best way to make contact. Establish a time and phone number where you can usually answer calls or make contact. Mentees need encouragement to leave messages on your voicemail to confirm meetings as well as to cancel them.  Don’t try to be teacher, parent, disciplinarian, therapist, Santa Claus or babysitter. Experience demonstrates it is counterproductive to assume roles other than a dependable, consistent friend. Present information carefully without distortion and give all points of view a fair hearing. Listen carefully and offer possible solutions without passing judgment. Don’t criticize or preach. Think of ways to problem solve together rather than lecturing or telling the mentee what to do. Never “should of” your mentee. Respect the uniqueness and honor the integrity of your mentee and influence him/her through constructive feedback. The mentor empowers the mentee to make right decisions without actually deciding for the mentee. Identify the mentee’s interests and take them seriously. Be alert for opportunities and teaching moments. Explore positive and negative consequences.  Set realistic expectations and goals for your mentee and make achievement for them fun. Remember there is a big difference between encouraging and demanding. Encourage your mentee to complete his/her secondary education and pursue higher learning or vocational goals; provide access to varying points of view. Assist in making the connection between his/her actions of today and the dreams and goals of tomorrow. Don’t get discouraged if the mentee isn’t turning his/her life around or making great improvements. Mentors have a great deal of impact; it’s not always immediately evident. Look for signs such as increased school attendance, improved grades, showing up for meetings and expressing appreciation.





What is a SeaGlide?

• A SeaGlide is an autonomous, miniature underwater glider which moves by 
variable-buoyancy propulsion. A buoyancy engine takes in or expels water, 
causing it to dive or rise. At the same time it shifts its center of gravity, changing 
its pitch. This causes the wings to provide lift, and thus propulsion.

• SeaGlide is inspired by full scale underwater gliders which require very little 
energy and can be fully or partially autonomous, allowing them to deploy for 
months at a time to collect valuable data about the world’s oceans. 

“SeagliderPic1-1” is licensed under CC BY 4.0  

http://earthzine.org/wp-content/uploads/2017/12/SeagliderPic1-1.png


What is the SeaGlide Challenge?

• The SeaGlide Challenge is the culmination of months of research, building and 
testing. It involves writing a white paper, giving a presentation, and 
demonstrating the vehicle’s performance.

• SeaGlide consists of an educational tool kit that centers on a curriculum-
designed program that teaches students about the basics of 
– Naval architecture
– Marine engineering
– Computer programming
– Electrical circuits and microcontrollers 

• SeaGlide is an open platform that allows design modifications to incorporate 
sensor readings, increased maneuverability, and more. Incorporating 
modifications beyond what is required, along with research and testing, should 
be the goal of every team and is key to doing well in the competition.





2021 Virtual SeaGlide

• SeaGlide participants will be challenged to act as In-Service Engineering Agents 
(ISEAs) and provide distance support on the mechanical, electrical, and control 
systems of the SeaGlide autonomous underwater vehicle in a competition 
against other participants in the Greater Philadelphia Area. 

• Teams will select which events they want to participate in and an overall score 
will be compiled for each category to award an overall winner. Performance 
will be an optional part of the competition. It will have its own award, but will 
not count toward the overall score for the teams.

• The event will culminate in circuitry & 
coding challenges, final presentations, a 
bug hunt, and a find the fix challenge to 
be held on April 22, 2020. 



Challenge Info

• Teams may receive a kit and construct a SeaGlide. This is an optional, but 
recommended, part of the competition. We wanted to make this optional for 
teams that are unable to meet in-person.

• Teams who did not compete last year may also receive an Arduino kit. 

• Each category will be graded separately with separate awards for each category.



Challenge Requirements

FIND THE FIX: An inoperable SeaGlide designed for a new challenge will be unveiled. Students will 
act as in-service engineers and provide recommendations via a technical memo on how to fix the 
SeaGlide. Recommendations may be electrical, mechanical, and/or controls in nature. 

BUG HUNT: A “bugged” circuit will be unveiled and presented to the students to fix. Students will 
act as in-service engineers and virtually fix the circuit. 

CIRCUITRY/CODING: During the live competition in April, students will be presented with a variety 
of circuitry and coding challenges based in Arduino and asked to solve the timed challenges 
against other competing teams. 

PERFORMANCE (optional): Teams will construct a SeaGlide and demonstrate Tier 1 style pool 
performance at their own discretion, requiring at least one oscillation. Runs, as well as intended & 
actual dimensions traveled, will be recorded by the teams and provided to judges. 

REPORTING REQUIREMENT: The competition will require a reporting requirement similar to the 
White Paper requirement from last year. Specifics on this requirement are TBD at this time. 

PRESENT: Teams will develop a company and present a commercial to be submitted ahead of time 
and aired live during the competition. We encourage teams to be inventive with the new digital 
environment we are operating in and produce something fun for the SeaGlide community. 
Specifics on this requirement will likely align with the reporting requirement and are TBD at this 
time. 



Challenge Extras

• The virtual competition will involve other activities as well (most are planned as 
fun activities and still need to be worked out). 

• Hope to have FLEET overhauled for increased virtual engagement and make it 
part of the competition.

http://www.navalengineers.org/STEM-FLEET/

http://www.navalengineers.org/STEM-FLEET/




What is the Sea Perch Challenge?

• SeaPerch is a Remotely Operated Vehicle (ROV) educational program
– Consists of an educational tool kit that allows middle and high school 

students to construct a simple ROV 

– Includes a curriculum-designed program that teaches students about 
basic marine design skills

• Naval Architecture
• Marine Engineering
• Ocean Engineering

– Objective is to develop the next generation of naval architects, marine 
engineers, naval engineers, and ocean engineers
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Presenter
Presentation Notes
What is Sea Perch?Sea Perch is an innovative underwater robotics program that trains teachers to teach their students how to build an underwater Remotely Operated Vehicle (ROV) in an in-school or out-of-school setting. Students build the ROV from a kit comprised of low-cost, easily accessible parts, following a curriculum that teaches basic engineering and science concepts with a marine engineering theme. ��Building a Sea Perch ROV teaches basic skills in ship and submarine design and encourages students to explore naval architecture and marine and ocean engineering concepts. It also teaches basic science and engineering concepts and tool safety and technical procedures. Students learn important engineering and design skills and are exposed to all the exciting careers that are possible in naval architecture and naval, ocean, and marine engineering. �Sea Perch is...Fun & challengingIntegrating engineering & technology into the classroomTeaching teamwork & the scientific processBuilding teamwork and inspires young mindsIntroducing career discussionA Hands-On Activity.Students learn best by doing, and during the process of building Sea Perch, they follow steps to completely assemble the Remotely Operated Vehicle (ROV), test it, and then participate in launching their vehicles. ��After the Sea Perch robot is constructed, students are encouraged to test their vehicles, deploy them on missions, compete in a culminating event, the Sea Perch Challenge A district-wide one-day design competition, to take what students have learned to the next level. The Challenge fosters an end goal, rewards sportsmanship, spirit and presentation skills, as well as mastery of the concepts. Events at the Challenge can include: �Vehicle Performance - maneuvering & recoveryInnovative Design (optional) Team Presentations - oral presentations to judges Design Notebooks - document planning, design, construction, testing, and learning  Team spirit & sportsmanship at the event A Teacher Training Program. �One of the most important aspects of Sea Perch, and one that differentiates it from similar programs, is that it includes training for teachers. Teacher training is provided at no cost to the school district. Teachers participate in a two-day training program to teach the teachers how to build the Sea Perch and discuss curriculum for the classroom. Continuing education and/or professional development credits may be offered, as educators are often required to attend workshops throughout the year. �An Established Curriculum. The Sea Perch curriculum has been designed to meet many of the national learning standards identified by the government. With one project, schools are able to teach many of the concepts required for their grade level: an efficient use of time and a fun, hands-on activity for students. Some of the concepts the students learn during the build include: �Ship and submarine design Buoyancy/displacement Propulsion Soldering/tool safety & usage Vectors Electricity/circuits & switches Ergonomics Waterproofing Depth measurement Biological sampling Attenuation of light Moment arm, basic physics of motion Career Possibilities Program Benefits:Meets National Learning Outcomes: The Sea Perch Program meets many of the national learning outcomes for science. ��Supports Diversity: The program focuses on presenting the possibilities of technical careers to minorities and girls underrepresented populations. ��Low Cost Per Student: The price per kit is $124. Seed funding or subsidies may be available to help your program get started. ��Web Resources & Community: The Sea Perch website provides resources, tools, and fun. 



What is provided?

• Online construction manual, parts lists, lesson plans, and other resources 
via web and social media sites

• Access to Learning Modules and Videos
– Hydrodynamics
– Propulsion  Systems
– Control Systems
– Stability
– ROVs in the navy

• Construction training for new advisors and mentors

• A naval engineer mentor may be available to visit your team
and provide support

1
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2021 Virtual SeaPerch

• Participants will choose their competition 

class and design to one or more SeaPerch 

missions, passing design reviews conducted 

by Department of the Navy (DoN)

engineers and scientists and submitting 

a Technical Design Report. 

• Final presentations, games, demos, and more will round out the 

festivities on competition day to be held on April 23, 2020. 



19 November 2013

New for 2021 - Events

2020
• Technical Design Report (TDR), presentation, obstacle course, and mission 

course. 

2021
• TDR and presentation. No obstacle course at all. 
• Optional: The mission course is miniaturized, and teams can construct the 

course and SeaPerch. The teams will record and submit their best run. An 
award will be presented to the team with the best run with no limit ($$$) on 
the construction of the vehicle, but this will not count towards the overall 
score. Criteria for last year’s Admiral Class is still applicable for the design & 
(optional) construction of the vehicle to meet the mini-mission requirements.



Mini Course

Teams may (optionally) construct 
their own Mini-Course. This 
course is a miniaturized version 
of the 2021 SeaPerch Challenge 
mission course, and:

• Is low cost ($20 for the 
practice version and $35 for 
the competition version)

• Uses standard PVC pipe and 
fittings

• Can be used in small, shallow 
pools

• Includes the same general 
tasks and skills as the full-size 
mission course



19 November 2013

New for 2021 – Captain’s Class

2020
• Captain’s Class had a $25 limit on the construction of the SeaPerch beyond the 

baseline kit. 

2021
• Captain’s Class is focused on the design of a SeaPerch (must be a modification of 

the baseline SeaPerch design). 
• May increase limit to $50-100 (do not want teams saying their design is a COTS ROV 

for $5k).
• Captain’s Class will participate in a Preliminary Design Review (PDR) to occur in 

February or March, as well as a Critical Design Review (CDR) which will take place 
on the date of the competition. 

• PDRs and CDRs will be conducted by Department of the Navy (DoN) engineers and 
scientists. 

• PDR: teams will present their preliminary designs to a DoN panel for approval to 
move forward, DoN panel will provide feedback on the designs. 

• CDR: teams will present their final designs to a panel of judges (this will be the 
presentation requirement for the program).



19 November 2013

New for 2021 – Admiral’s Class

2020
• Admiral’s Class had no $ limit.

2021
• Admiral’s Class will have identical requirements to the Captain’s Class as well 

as be asked to design to two SeaPerch “In the Wild” missions:
– Sunken Debris Clean-Up Project 
– Sample & Data Collection Project

https://seaperch.org/in-the-wild/
• Bonus points will be awarded to teams whose SeaPerch designs can 

accomplish both missions in a single design. 

Same PDR and CDR requirements as Captain’s Class.

https://seaperch.org/in-the-wild/


Challenge Requirements

DESIGN: Teams will virtually design a vessel to complete the mini-course in the fastest time 
(Captain’s Class) or the mini-course + 2 SeaPerch “In the Wild” projects (Admiral’s class)

CONSTRUCT: Teams will produce a CAD assembly of a SeaPerch either using pre-constructed 
models (parts) provided to them (TBD), or their own preferred tools. 

REVIEW: Teams may participate in 2 design reviews
Preliminary Design Review (PDR) = will take place February or March. Teams may schedule 
their own PDR within a given time window. This window will likely be over a certain number of 
days. A DoN engineer or scientist will review designs with the team and provide feedback on 
the design(s) ahead of the CDR. The PDR is optional, but will be worth points in the overall 
competition. 

PRESENT: Teams will be provided with a schedule of events ahead of the competition to 
identify & work out any schedule conflicts. There will be required times for teams to log-in to 
present or participate in activities on the day of the competition. Other activities may be 
submitted ahead of time. 
Critical Design Review (CDR) = will take place on the competition day. 
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Challenge Extras

• Hope to have VPerch and FLEET overhauled for increased virtual engagement and 
make those part of the competition (TBD).

http://www.navalengineers.org/STEM-FLEET/

https://seaperch.org/vperch

• Teams are encouraged to participate in the Virtual Team Pit Area, part of the 
SeaPerch Onshore Initiative:

https://seaperch.org/seaperch-onshore/behind-the-build/

Philadelphia is leading the charge nationally on a virtual competition and we would    

like to show off what we are doing!

http://www.navalengineers.org/STEM-FLEET/
https://seaperch.org/vperch
https://seaperch.org/seaperch-onshore/behind-the-build/


Competition – Technical Design Report

The written paper consists of 7 mandatory Sections and 2 mandatory 
Appendices describing the team’s SeaPerch design:

1. Abstract (½ page)
2. Task Overview (½ page)
3. Design Approach (2 pages)
4. Experimental Results (1 page)
5. Reflection & Next Steps (1 page)
6. Acknowledgements (no page limit)
7. References (no page limit)

Appendix A: Budget (required)
Appendix B: Fact Sheet (required)
Appendix C: Engineering Notebook (optional) 
Appendix D: Make a Splash Award Submission (optional)

Additional sections may be included; however, the overall limit of 5 pages 
applies (excluding References, Acknowledgements, and Appendices)



Competition – Presentation

• Teams must create and prepare a 10 minute slide presentation followed by 
a 5 minute Q&A

– Team is a simulated company 
– Seeking Navy contract award for their SeaPerch 

design
– Focus on Naval Engineering
– Highlight innovation and creative thinking
– Time management will affect scoring
– SeaPerch must be present at presentation
– All team members must participate in the 

slide presentation

THIS IS NOT A POSTER PRESENTATION. 

30% to 50% of presentation score is based upon 
“Innovative Product Design”



International SeaPerch Challenge

• The 2021 International Challenge event information will be 
announced in early 2021. At this time, a virtual competition is 
expected, but we don’t yet know what the competition will entail. 

• Teams may only compete in ONE Regional qualifying competition.
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Technical and Teaching Resources
SeaPerch Learning Modules
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Presenter
Presentation Notes
Examples of a SeaPerch Learning Module (Buoyancy) and other Build Lessons and instructions available at http://www.phillyseaperch.org/
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Technical and Teaching Resources
seaperch.org
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Technical and Teaching Resources
phillynavalstem.com
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Questions? 
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