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Introduction 
 

Welcome to the RoboSub Competition!  
This Team Handbook contains information needed to compete at the RoboSub Competition. It includes 
task descriptions, rules, and requirements, and other guidance and specifications. Teams are 
encouraged to read this document for a thorough understanding of what is necessary to compete 
effectively. 
 

Why compete in RoboSub?  RoboSub is an international student program established to generate, 
cultivate, and enhance a community of innovators by challenging new generations of engineers.  
Student teams tackle fundamental challenges in the design of ocean systems, while getting hands-on 
experience by designing, building and testing a fully autonomous underwater vehicle (AUV). By 
providing a venue and mechanism to share knowledge and innovate, students are primed for jobs in 
developing, testing and managing state-of-the-art systems. Teams must also document their designs. 
 
The nominal winners are those teams that have scored the most points.  The real winners are all those 
participants who have learned something lasting about working together to create an autonomous system 
that accomplished a challenging mission in a complex environment.   
 

Why robotics competitions?  The goals of the RoboNation student competitions are to provide 
opportunities for students to experience the challenges of system engineering, to develop skills in 
accomplishing realistic missions with autonomous vehicles, and to foster relationships between young 
engineers and the organizations developing and producing autonomous vehicle technologies.  The 
objective is to produce the people who will push the envelope in the future.  Competitors gain an 
appreciation for the tradeoffs inherent in any system design and the lessons learned in transitioning 
from a working bench prototype to operating reliably in the real world. 
 
 

Maritime autonomous technology is critical to monitoring and healing our oceans. Developing the 
human resource to expand this effort is even more essential.

  

The 2023 RoboSub Competition is hosted by RoboNation, in collaboration with Naval Information 
Warfare Center (NIWC) Pacific and the U.S. Office of Naval Research (ONR). 

ROBOSUB ORGANIZERS 

http://www.robosub.org/
http://www.robosub.org/
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Version Changes Date 

V1 First release of RoboSub 2023 Team Handbook. 21 April 2023 

V2 Updated sections 2.1, 2.2.2, 2.5, 3.1 and Appendix A. 18 June 2023 

Table 1. Document Version Log 
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SECTION 1:  RoboSub Overview 
RoboSub 2023      www.robosub.org 

1.1 Dates & Venue 
The 2023 RoboSub Competition (RoboSub 2023) will be held 31 July ς 06 August 2023 at the NIWC 
Pacific TRANSDEC Facility in San Diego, California, USA.  

1.2 Mission and Theme 
The TV series Stargate SG-1 first aired in 1997 (26 years ago) and was based off the film Stargate (1994).  

/ƻƭƻƴŜƭ WŀŎƪ hΩbŜƛƭƭ ŀƴŘ Ƙƛǎ {D-м ǘŜŀƳΣ 5ŀƴƛŀƭ WŀŎƪǎƻƴΣ {ŀƳŀƴǘƘŀ /ŀǊǘŜǊ ŀƴŘ ¢ŜŀƭΩŎΣ ǎŜǘ ƻǳǘ ǘƻ ŜȄǇƭƻǊŜ 

the mysteries of the Stargate.  SG-1 is an elite United States Air Force special operations team, one of 

about 20 teams from Earth, who explore the galaxy and defend Earth against alien threats such as the 

DƻŀΩǳƭŘΣ ǘƘŜ wŜǇƭƛŎŀǘƻǊǎ ŀƴŘ ǘƘŜ hǊƛΦ 

 

The fundamental goal of the mission is for an AUV to demonstrate its autonomy by interacting with 

various tasks. Orange path markers help direct the AUV to the beginning tasks. Acoustic pingers guide 

the AUV to the remaining tasks. The AUV is able to interact with these tasks: 

¶ Oh for crying out loud (Coin Flip) ¶ Location (Bins) ¶ DƻŀΩǳƭŘ !ǘǘŀŎƪ (Torpedoes) 

¶ Destination (Gate) ¶ Start Dialing (Buoys) ¶ Engaging Chevrons / DHD (Octagon) 

1.3 Competition Structure 
RoboSub includes the (1) Autonomy Challenge that demonstrates autonomous performance and safety; 
and (2) Design Documentation that ǇǊŜǎŜƴǘǎ ŜŀŎƘ ǘŜŀƳΩǎ ǿƻǊƪ ŀƴŘ ǾŜƘƛŎƭŜ ŘŜǎƛƎƴΦ 

1.4 Eligibility  
Student teams from anywhere in the world are eligible to participate. All teams must build an AUV to 
compete and may enter one or two vehicles in the competition. *  
 
*First-year teams are eligible to participate in RoboSub without an AUV. These teams are expected to 
participate in Design Documentation and send representatives on-site at the event as a learning 
experience. First-year teams are expected to indicate this option in their registration form.  

1.4.1 Eligibility Details & Team Composition 
¶ Teams must be comprised of 75% or more full-time students. Student members are expected to 

make significant contributions to the engineering development cycle of their AUV. 

¶ The majority of team members must be college or high school students. Teams may also include 
middle school students. Interdisciplinary teams are encouraged. 

¶ Teams may be comprised of 25% or less alumni, industry, academic or government partners. 

1.5 Point of Contacts 
RoboSub Questions: Registration Questions: Technical Questions: On-Site Logistics/Safety: 

autonomy@robonation.org 
 

support@robonation.org robosub.org/discord events@robonation.org 
850.642.0536 

http://www.robosub.org/
http://www.robosub.org/
https://robosub.org/2023
mailto:autonomy@robonation.org
mailto:support@robonation.org
https://robosub.org/discord
mailto:events@robonation.org
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SECTION 2:  Competition 
RoboSub 2023      www.robosub.org 
 
This section includes general competition details including competition schedule, design documentation, 
and autonomy challenge.  

2.1 Competition Schedule 
The competition includes: 
¶ Design Documentation: Teams present a variety of design documentation prior to and during the 

competition. 
¶ Autonomy Challenge:  

¶ Qualifying Round: Teams assemble and test their AUV, participate in initial safety 
inspections, practice, and qualify for Semi-Finals in the water on one of the courses. 

¶ Semi-Finals Round: Qualified teams complete runs to qualify for the Finals Round.   
¶ Finals Round: Qualified teams complete runs on the Finals Course. 

 
See Appendix A: Competition Schedule for the detailed competition schedule. 
 

Date Event  Location  

16 June Design Documentation (prior to on-site competition) Online 

31 July 
(afternoon) 

Team Check-in / Orientation 
  All teams are required to attend with at least one representative. 

The Dana on 
Mission Bay 

1-3 August Vehicle Assembly + Safety Inspections 
Practice & Qualification Attempts 
Design Presentations + System Assessments 

 
 
TRANSDEC 
Facility 4-5 August Semi-Finals Round & Wild Card 

6 August Third Chance / Finalist Practice Runs  
Finals Round 
Awards 

Table 2. RoboSub Schedule 

 
 

  

http://www.robosub.org/
http://www.robosub.org/
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2.2 Design Documentation 
Prior to the on-site competition, teams provide a variety of design documentation. During the 
competition, teams provide an oral presentation and their AUV is assessed by subject matter expert 
judges.  

2.2.1 Delivered Prior to On-Site Competition 
The following design documentation is delivered prior to the on-site competition. How to submit 
deliverables can be found in Section 5.2 Pre-Competition Requirements. 

Team Website 
Teams are required to submit a website in English that documents their team, vehicle design, and 
competition approach, addressing the following areas: 
 
1) Website Content: Layout and detailed contents of the website are left for the teams to develop; 
however, the team website must include: 

¶ Current team name and contact information 

¶ Name and picture for each contributing member 

¶ Vehicle photos and/or videos 

¶ Supporting media, which may include: 
o Instructional/Informative videos 
o Procedures (text, images) 
o Design decision documentation (text, images, videos) 
o Blogs for historical records of build progress 

¶ List of sponsors with logos 
 
2) Website Quality: Websites are often the first impression of a project. Potential supporters such as 
supervisors, sponsors, or advisors must find the website visually appealing and easy to navigate. 
Development of the website should include careful consideration of user experience, including: 

¶ Written in English, or English translation provided 

¶ Clear prioritization of key content 

¶ Site search functionality 

¶ Basic design elements: contrast, repetition, alignment and grouping to organize/highlight content 

¶ User accessibility, as defined by the W3C Web Accessibility Initiative: www.w3.org/WAI 

¶ Cross browser compatibility for modern web browsers (Chrome, Firefox, Safari, MS Edge) 

¶ A mobile friendly display 
 
The website submission is worth a total of 200 points. Below are the scoring metrics the judges are 
ǇǊƻǾƛŘŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘŜŀƳǎΩ ǿŜōǎƛǘŜǎΦ 
 
  

http://www.robosub.org/
https://www.w3.org/WAI/
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Team Information Scoring Metrics (Maximum Points: 50) 

31-50 points 
¢ŜŀƳ ǿŜōǎƛǘŜ ƛƴŎƭǳŘŜǎ ŀƭƭ ǊŜǉǳƛǊŜŘ ǘŜŀƳ ƛƴŦƻǊƳŀǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǘŜŀƳΩǎ ƴŀƳŜ 
and contact information, and a list of team members and sponsors. All mentions of 
the vehicle are relevant to the current competition year. 

16-30 points 
Team website provides a brief introduction on the team, team members and 
sponsors. There is limited supporting media on the vehicle. 

1-15 points Team website introduces the team. There is no mention of the vehicle. 

0 points The required team information is not included on the website. 

 
Vehicle Design Documentation Scoring Metrics (Maximum Points: 75) 

51-75 points 

Vehicle development and testing process is thoroughly documented with 
instructional and informative supporting media and historical recording. This could 
include: photographs, diagrams, videos, procedures (text + images), design 
documentation (text + images + video), or blogs for historical records. 

26-50 points 
Vehicle development and testing process is briefly documented. Limited 
supporting media is accessible. 

1-25 points 
Few pictures or videos of the vehicle, but no instructional or informative 
documentation included. 

0 points No visuals or documentation of the vehicle is available on the website. 

 
Website Quality Scoring Metrics (Maximum Points: 75) 

51-75 points 
Website places a heavy emphasis on human factors. Layout is visually appealing, 
Ŝŀǎƛƭȅ ƳŀƴŜǳǾŜǊŀōƭŜΣ ŀƴŘ ŘƻŜǎ ŀƴ ŜȄŎŜƭƭŜƴǘ Ƨƻō ƻŦ ŘǊŀǿƛƴƎ ǳǎŜǊΩǎ ŀǘǘŜƴǘƛƻƴ ǘƻ 
relevant content. 

26-50 points 
Website considers some user experience. Layout does an acceptable job of 
ŘǊŀǿƛƴƎ ǳǎŜǊΩǎ ŀǘǘŜƴǘƛƻƴΦ ¦ǎŜǊǎ Ŏŀƴ ƴŀǾƛƎŀǘŜ ǘƘŜ ǎƛǘŜ to find most information. 

1-25 points 
Layout and/or design makes it difficult to find information. Website does not have 
a user friendly display. 

0 points Website is busy and difficult to read; no guidance on maneuvering site. 

Technical Design Report (TDR) 
Teams are required to submit a technical design report in English that describes the design of their AUV 
autonomy systems, propulsion system, and control systems, as well as strategies for their approach to 
the tasks. This paper should include the rationale for their design choices. Guidelines and scoring metrics 
for this report are available in Appendix B: Technical Design Report. 

Team Introduction Video 
Teams are required to create a video introducing their team members and highlighting their team 

personality. This video is meant to be a creative showcase of what makes each team unique, such as, the 

mission of the team or the team culture. 

 
Format Requirements: 

1. Video must be conducted in English or include subtitles in English. 

2. Video must be no more than three (3) minutes in length. 

3. Video may include graphics, vehicle performance, and/or simulation. 

4. Videos must be hosted by team: 

http://www.robosub.org/
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OPTION 1: IƻǎǘŜŘ ƻƴ ǘŜŀƳΩǎ ¸ƻǳ¢ǳōŜ /ƘŀƴƴŜƭΦ 

¶ Videos shared on the RoboNation YouTube Channel. 

¶ Must follow YouTube Rules & Policies, including appropriate music copyright management. 

OPTION 2: Host/Embed on Team Website. 

 

The team introduction video submission is worth a total of 120 points. Below are the scoring metrics the 
ƧǳŘƎŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǘŜŀƳǎΩ videos. 

Formatting Scoring Metrics (Maximum Points: 10) 

10 points 
All formatting guidelines are followed. Video is conducted in English or includes 
English subtitles, video is no more than 3 minutes in length, and video is hosted on 
ǘƘŜ ǘŜŀƳΩǎ ǿŜōǎƛǘŜ ƻǊ ¸ƻǳ¢ǳōŜ ŎƘŀƴƴŜƭΦ 

0 points Video does not follow formatting requirements.  

Video Quality Scoring Metrics (Maximum Points: 25) 

23-30 points 

Visuals immediately draws attention. Overall, the video is solid in frame (not 
shaky), correctly lighted, in precision focus, appropriately segmented, and visually 
clear in all respects. Transitions between segments are clear and smooth. The 
video is less than 3 minutes total runtime. 

9-22 points 

Good visual impression. Majority of video is clear, adequately lit, and places 
people and objects in recognizable scale and perspective.  Video segments are 
generally of the appropriate length, transition well, and are related to each other.   
Use of video effects is good.   Runtime is less than 3 minutes. 

1-8 points 
Frames and segments are shaky, distracting or poorly lit.  Some segments are out 
of focus. Some heavy shadows are obscuring viewpoint. Visual effects are 
distracting rather than informative. Video exceeds 3 minutes in length. 

0 points No focus on visual quality.  Video exceeds 3 minutes in length. 

Information Organization Scoring Metrics (Maximum Points: 30) 

21-30 points 
Video is a complete introduction of the team makeup including team members, 
sub-teams, activities, mentors, and major sponsors. Organization of video 
information is logical and compelling. 

11-20 points 
Video information is scattered throughout video, leaving the viewer lacking 
complete understanding of project.  

1-10 points 
Video provides incomplete information regarding the team members, activities, or 
progress. The information presented is extraneous, confusing, or low quality. 

0 points No organizational strategy is apparent. 

Clear and Effective Communication Scoring Metrics (Maximum Points: 30) 

21-30 points 
Effective and compelling use of video medium to communicate the introduction of 
the team.  Easy for non-technical viewer to understand and support. [You're left 
wanting to learn more.] 

11-20 points 

Exhibits moderately compelling use of video medium to communicate the 
introduction of the team.  Strong potential, moderately compelling, mostly 
understandable to non-technical viewer. [You're left strongly considering to learn 
more.] 

http://www.robosub.org/
https://www.youtube.com/channel/UCQbovXzNNhW8jWZXaX8IIgA?view_as=subscriber
https://www.youtube.com/howyoutubeworks/policies/overview/
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1-10 points 
Exhibits some ability to use video to attempt to introduce team and project 
overview. Difficult for viewer to understand and/or was not compelling. [You're 
left unenthused.] 

0 points 
Poorly used video medium to convey team introduction. Information was as not 
clearly understood and was not compelling. [You're left with little information.] 

Creativity Scoring Metrics (Maximum Points: 25) 

21-30 points 

Team creativity and enthusiasm is clearly evident in the video. Appropriate use of 
ƘǳƳƻǊ ƛǎ ǳƴŘŜǊǎǘŀǘŜŘ ŀƴŘ ǿŜƭƭ ŘƻƴŜΦ ±ƛŘŜƻ ŎŀǇǘǳǊŜǎ ǳǎŜǊΩǎ ŀǘǘŜƴǘƛƻƴ ǿƛǘƘƻǳǘ 
diminishing or obscuring the information delivered. Effects of careful post-
production editing are clear. 

11-20 points 
Some creativity has been used throughout video. The visual style and tone are 
consistent throughout video. 

1-10 points 
Little attempts made to include creative or imaginative ideas in video.  Poor visual 
effects and enthusiasm for the project.   

0 points 
Little imagination or creativity is evident in production. Information is presented 
lacking enthusiasm. 

2.2.2 Delivered During On-Site Competition 

Design Presentation 
Teams give a design presentation to a panel of subject matter expert judges. Each team must present 
what they plan to do on the course, and how that plan impacted their design and selections. This oral 
presentation must be conducted in English and may include visual aids. Teams must provide their own 
computer and adapters for an HDMI connecter to use the presentation display monitor. Teams receive 
an assigned 15-minute presentation time.  

This presentation includes: 

¶ Team presentation ς 10 minutes 

¶ WǳŘƎŜǎΩ ǉǳŜǎǘƛƻƴ ŀƴŘ ŀƴǎǿŜǊ ς 5 minutes  

After the presentation, teams should make themselves available for a team photo. Please find the latest 
presentation schedule here: robosub.org/2023.  
 
The design presentation is worth a total of 200 points. Below are the scoring metrics with guidance 
provided to the judges during evaluations. 
 
Scoring Metrics (Maximum Points: 200) 

Competition 
Strategy 
0-60 points 

The team demonstrates a good understanding of rules, requirements, and 
autonomy challenges, and explains how the team developed their competition 
strategy. Team effectively describes metrics of success for the competition. 

Design Rationale 
0-60 points 

¢ƘŜ ǘŜŀƳΩǎ ŘŜǎƛƎƴ ŀǇǇǊƻŀŎƘ ŎƭŜŀǊƭȅ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜƛǊ ŎƻƳǇŜǘƛǘƛƻƴ ǎǘǊŀǘŜƎȅΦ {ȅǎǘŜƳΣ 
subsystem, and component testing as well as lessons learned are applied 
throughout the system development process. 

http://www.robosub.org/
https://robosub.org/2023
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Effective 
Communication & 
Professionalism 
0-40 points 

Presentation materials and team member knowledge effectively support the 
team's message. Team members are engaging, respectful, and professional while 
interacting in a positive manner with the judges and each other. 

Judge Questions 
& Dialogue 
0-40 points 

The team effectively uses evidence, experience, and research from project to 
inform responses to all questions and discussion. 

System Assessment 
WǳŘƎŜǎ ƛƴǎǇŜŎǘ ǘƘŜ ǘŜŀƳΩǎ AUV and assess technical design, craftsmanship, technical innovation, and 
visual impact of the design. Team members should be present to answer technical questions posed by 
the judges during this inspection. Teams receive an assigned 15-minute assessment time, following their 
presentation. Please find the latest assessment schedule here: robosub.org/2023. 
 
The system assessment is worth a total of 150 points. Below are the scoring metrics with guidance 
provided to the judges during evaluations. 
 
Scoring Metrics (Maximum Points: 150) 

Technical Design 
0-70 points 

Design and implementation of systems and subsystems are well aligned with 
team's strategy, design decisions, and engineering principles. For example, 
consideration has been given for ease of troubleshooting and operation. 

Innovation 
0-50 points 

System demonstrates creative and innovative solutions.  Innovation may include 
applying existing technology in novel ways within the system, using existing 
technology in a previously unintended way, or creating new technology or 
products incorporated into the system. 

Craftsmanship 
0-30 points 

System is assembled with care and attention to detail and aesthetics. Construction 
and improvisations are neatly executed to maintain high levels of functionality, 
durability, and adherence to the team's design philosophy. Any vehicle adornment 
demonstrates creativity, originality, etc. 

2.3 Autonomy Challenge 
These challenges showcase AUV performance through autonomous behaviors designed to represent 
research and real-world applications. Lƴ ǘƘŜ ƴŜȄǘ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ȅƻǳΩƭƭ ŦƛƴŘ ŘŜǘŀƛƭǎ ƻƴ 
mandatory activities to demonstrate the ability to safely operate your AUV (2.4), task descriptions (2.5), 
and how to practice and qualify for semi-finals and finals rounds (2.6). 

Mandatory Activities 
Prior to entering any of the Autonomy Challenge courses, teams are required to demonstrate their 
ability to safely operate their AUV. 

Qualifying Round 
Multiple courses are available for teams to practice, demonstrate proficiency, and qualify for the Semi-
Finals Round. Each course includes all tasks. Teams may schedule times to practice or qualify on these 
courses. (Section 2.6 Autonomy Challenge Sequence of Events)  

 

http://www.robosub.org/
https://robosub.org/2023
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Semi-Finals Round 
Teams that qualify for the Semi-Finals gain access to the Semi-Finals Courses. Teams operating on the 
Semi-Finals Courses will earn points towards entry into the Finals Round. During the Semi-Finals Round, 
teams may attempt tasks in any order and must operate autonomously for the entire run. (Section 2.6 
Autonomy Challenge Sequence of Events) 

Finals Round 
During the Finals Round, successful completion of the full Finals Course requires the AUV to use 
information from multiple task elements. During the Finals, teams many attempt tasks in any order and 
must operate autonomously for the entire run. (Section 2.6 Autonomy Challenge Sequence of Events) 

2.4 Mandatory Activities 
Prior to entering any of the Autonomy Challenge courses, teams must demonstrate their ability to safely 
control their AUV. 

Static Safety Inspection 
Prior to deploying in the water, the AUV must meet all safety requirements. At a minimum, the 
following areas are checked: 

¶ Emergency Stop System (location of on-board kill switch) 

¶ Safety issues related to propellors or hazards 

¶ All systems are properly secured  
 
Each vehicle is physically inspected by the 
Technical Director (TD). The TD may disqualify 
any vehicle that they deem to pose an 
unreasonable safety hazard to the host facility. 
The system requirements are listed in Section 
4.3.1 AUV Requirements. 

Weight Measurement 
While suspended in air, vehicles are weighed 
before each semi-finals and finals run.  
Table 3: Vehicle weight in air with Bonus or 
Penalties shows the bonuses and penalties 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǾŜƘƛŎƭŜΩǎ ǿŜƛƎƘǘ ƛƴ ŀƛǊΦ  

Table 3: Vehicle weight in air with Bonus or Penalties 

 BONUS PENALTY 

AUV Weight > 125 lbs (56.7 kg) N/A Disqualified! 

мнр ƭōǎ җ !¦± ²ŜƛƎƘǘ Ҕ уп (38 kg) N/A 
Loss of: 

250 + 5*(lb ς 125) 
250 +11*(kg ς 56.7) 

уп ƭōǎ җ !¦± ²ŜƛƎƘǘ Ҕ пуΦр (22 kg) 
Bonus: 

2*(84 - lb) 
4.4*(38 - kg) 

N/A 

!¦± ²ŜƛƎƘǘ Җ пуΦр ƭōǎ 
Bonus: 

80 + (48.5 - lb) 
80 + 2.2*(22 - kg) 

N/A 

Figure 1: Example Vehicle Weight Measurement 

http://www.robosub.org/
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2.5 Task Descriptions 
This section provides details of the RoboSub Autonomy Challenge tasks. Teams are encouraged to 
develop a strategy approaching these tasks that best suits their AUV.  The launch point, gate, or any of 
the tasks are placed such that no three elements are along a line. 

 

Figure 2: RoboSub Course Layout & Dimensions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Depth Profile 

http://www.robosub.org/
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Figure 4: Practice and Semi-Finals Layout 

http://www.robosub.org/



























































