
 

 
 

This is a general guide for building a SeaMATE AngelFish ROV.  It includes a list of 

items that need to be purchased for building an AngelFish ROV in a classroom as 

well as links to presentations and activities to facilitate teaching and building.   
 

The AngelFish ROV with thrusters and tether is available here for purchase. 

 

Many of the presentations have instructor-added audio files.  Click the audio icon 

in the top left corner of each slide to hear a MATE instructor’s audio presentation 

of the slide.   

 

Click here to download this guide as a PDF.  

Click here for the standards alignments for all AngelFish ROV lessons.   

Click here for assessments for the AngelFish ROV kit.    

https://seamate.org/collections/angelfish-rovs/products/angelfish-rov-kit-with-thrusters-and-tether
https://drive.google.com/file/d/1zSQwms71PIU0PyZOAD9Gc8pbUnSyg7gO/view?usp=sharing
https://drive.google.com/file/d/1AO1u2JJLyQtXRF0ysoiehWi2-vpblHFL/view?usp=sharing
https://drive.google.com/file/d/1aLfNXdtg0VHycPYd0d7IyD76J64PVN1W/view?usp=sharing


Kits/Equipment Materials to Order: 

The following materials should be ordered for every AngelFish build.   

• 1 AngelFish ROV Kit per group of students*.  A group is usually 2 to 4 students.   

• 1 AngelFish Refresh Kit spare parts kits for every 4 to 5 groups of students.   

• 1 PVC Frame Kit per group of students, easily obtainable from your local hardware 

store and 30 cm of foam from big box stores / dollar stores.   

• 1 Hydraulics Kit (7.6m) per group of students (if doing Simple Hydraulics). 

• 1 Hydraulic tool (PVC), 1 Non-moving manipulator (plastic hanger) per group of 

students. 

 

*AngelFish ROV kits may be taken apart and re-used for future builds.  An AngelFish refresh kit 

is needed.  See Reusing the AngelFish ROV Kit for instructions on taking apart and re-assembling 

a used AngelFish kit.   

 

 

The following materials need to be ordered only once.  They can be re-used for 

future ROV AngelFish builds.   

• 1 Power Supply with GFCI plug-in for every 2 groups of students.  Note that if you do 

not have a source of AC electricity (wall outlet) near your pool, alternative methods 

of powering the ROV may be needed.    

• 1 ROV-in-a-Bag Assembled AngelFish Kit per group of students.   

• 1 set of PVC and fittings from hardware store and 30 cm of foam from big box stores 

/ dollar stores per group of students for the ROV-in-a-Bag activity.   

• 1 set of tools to construct the AngelFish ROV kit per group of students.    Some 

consumables may need to be purchased repeatedly.  Prices may vary. 

• 1 Simple Circuits Lab Kit per group of students.   

• 1 Frame Pool.  Used for practice and testing.  Not needed if you have full time access 

to a larger pool.  Note:  Purchase in wintertime for large discount; price increased in 

springtime. 

• 1 set of simple missions.  Pool rings are a simple item to easily pick up from the 

bottom of the pool.  Alternatively, the Spanish Galleon Competition Kit offers a more 

complex mission for ROVs to complete.  Alternatively, you can use MATE ROV 

Competition missions from past years.  See the Missions Presentation for additional 

information.   

 

 

 

 

 

  

https://seamate.org/collections/angelfish-rovs/products/angelfish-rov-kit-with-thrusters-and-tether
https://seamate.org/collections/angelfish-rovs/products/angelfish-refresh-kit
https://docs.google.com/document/d/e/2PACX-1vRFkVTkCLf8PnRLqINpWJZ1R33cp9Fj5ZKwrnaLCrVdaUV9b2qYzcbb-CUBL98awFl0Gs2KnS1skw9L/pub
https://seamate.org/collections/add-on-systems-1/products/hydraulics-kit
https://seamate.org/collections/angelfish-rovs/products/angelfish-refresh-kit
https://docs.google.com/document/d/e/2PACX-1vQgGT-nK6pqoR9RBXIcrJ7TRq6inf-4QZlHrOykgi-pOwzbfwHWsudY388vAatRGMfcyqzRCw7JHNTV/pub
https://seamate.org/collections/power/products/powerwerx-12v-dc-power-supply-w-powerpole-outlet-gfci
https://seamate.org/collections/angelfish-rovs/products/angelfish-rov-kit-with-thrusters-and-tether?variant=32765937713223
https://docs.google.com/document/d/e/2PACX-1vTjIAwB8bhjUOehl4XBKkYOXlvwRBROg3l4EExxmpqiSAzzGzeFGNqJaUJkhwPqUmZjLVYrXkZCX3My/pub
https://docs.google.com/spreadsheets/d/e/2PACX-1vRRoRsb0yaGDQnRrsBxh4FtR2rtP9fvMyXfYSr7t5jTsDSgCo8GkPBY4VD-EUr3fxh3kHU35ptRxRp-/pubhtml
https://seamate.org/collections/skill-building/products/simple-circuit-lab-kit
https://www.amazon.com/Intex-Inches-Gallon-Capacity-Ground/dp/B07K1MW1FM/ref=sr_1_1_sspa?crid=Q9PPD7QWPBO8&keywords=intex+pool&qid=1649524756&sprefix=intex+pool%2Caps%2C251&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzQlVWSlE5RkJHNkQ0JmVuY3J5cHRlZElkPUEwODQzMzM4QTdGNVA1UDFXN0pCJmVuY3J5cHRlZEFkSWQ9QTA3MzIzNTkySzk1SkdSTTZZUlBWJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/dp/B08QVLFVTH/ref=sspa_dk_detail_4?psc=1&pd_rd_i=B08QVLFVTH&pd_rd_w=94IIy&pf_rd_p=57cbdc41-b731-4e3d-aca7-49078b13a07b&pd_rd_wg=5gS3k&pf_rd_r=QJHG8GVSTZVJP022PAM9&pd_rd_r=412dc8b6-b33e-43ac-a416-0d6d73c2a9a6&s=toys-and-games&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExRjFBU0JVTkVBVU84JmVuY3J5cHRlZElkPUEwOTY0ODQzMTJWOUtDUjcwU05OMiZlbmNyeXB0ZWRBZElkPUEwMjE1NjEwMlJXWlE5TE5RUjBHWiZ3aWRnZXROYW1lPXNwX2RldGFpbF90aGVtYXRpYyZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://seamate.org/collections/skill-building/products/spanish-galleon-competition-prop-kit
http://materovcompetition.org/archiveshome
http://materovcompetition.org/archiveshome


Introduction to Remotely Operated Vehicles 

Underwater Robotics textbook reading:  Chapter 1, Sections 1.1 to 1.3, pages 1-38.  Chapter 2, 

Section 2.1 – 2.2, pages 66-84. 

 
2 hours 

Quick ROV Building 

• Presentation:  ROV 101 and ROV Design 

• Activity:  ROV-in-a-Bag  

• Activity:  Engineering Design Cycle using ROV-in-a-Bag 

 

 
20 minutes 

The Mission 

• Presentation:  ROV Mission 

 

Instructor Resources:  How to Implement ROV-in-a-Bag 

                                         How to Get a Team Started 

Standards:                     NGSS, Common Core, ISTE 
 

 

  Tools and System:  Frame 
Underwater Robotics textbook reading:  Chapter 4, Section 4.6.2.1, page 183.  Section 4.9, 
pages 195 – 202. 
 
20 - 30 minutes 

Tools 

• Presentation/Activity:  Using Tools 

 

 
1 hour 

ROV Frame 

• Presentation:  General Frame Information 

• Presentation:  Frame Design and Stability 

• Activity:  Design and Build the Frame 

 

 
30 minutes 

Team Building 

• Presentation/Activity: Company Formation:  Teams come up 

with a company name, ROV name and tagline 

• Presentation/Activity:  Teams present their company name, 

ROV name and tagline 

 

Instructor Resources:  Tools and Tool Management in the Classroom   

Standards:                     NGSS, Common Core, ISTE 
 

  

https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQh_XB5yQRF0LmRFTZKQsuGHeHtlOxC7gpMfZtBkeaJeleU3u8TtO-U3LPFay1MmbYM2aj8jmXi6dHI/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vQElxw8NLky3EW2Vhl0G4SVIKAmP6HeSvvde4MXFo7RHlx4_aZZ2tRTy07HyzeGISm4xzH2i1AlQtjb/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vQHovHv9RvbkehNQinA2YBmkuxJECw_bq06f3hBseQz2eI8dGzOUB-JT-m6l2WYfB_Lnv_vVmuVEsYp/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vRncV6A1PeS4dNR2Z-Yh-u5qNxVeYzKdt4y7Iyph5e42_nryie83UVzh-cfPR5an7OPN2oTVCDz1U2Y/pub
https://docs.google.com/presentation/d/e/2PACX-1vQRzNIE2bcIooTOiFW_JZsJNxc4a5bNPm5rj3dtAZ367sLDp2xJY4_A6XJ_ZlHoDEuQGy_O_8KcoVGI/pub?start=false&loop=false&delayms=3000
https://educate.materovcompetition.org/content/angelfish-introduction-remotely-operated-vehicles#NGSS
https://educate.materovcompetition.org/content/angelfish-introduction-remotely-operated-vehicles#CommonCore
https://educate.materovcompetition.org/content/angelfish-introduction-remotely-operated-vehicles#ISTE
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vT-rbogJtSyseVDb5ca0nrjmyn65_hKsqPUwfiSMCb9eIGN5t5p5IbsygiAyCmbQvgOVgC5KYdVWwMy/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vQCIbZmbfJArblbpFxtFjsFpP479ApT4QPx3col8_-UQHSPE-kr3ACN-cT-iF9yQ3J6dWlp7EfuPu3j/pub
https://docs.google.com/presentation/d/1T5Ct3aqgtEbMoHusb0Mz5fOLPzp-renR8t5GlDRrMNg/pub?start=false&loop=false&delayms=3000&slide=id.g152908bc9e_2_0
https://docs.google.com/document/d/e/2PACX-1vRYrwBTenwoSJUC0kwd6gX9igLdsXgJ1F3m00b36rvKOm2y3jrswHepdGVEuE450Xg8ukW7i6RxP0ai/pub
https://docs.google.com/presentation/d/e/2PACX-1vTmUcN3h5JSJu8y9o7a-0BMyHnjbilJimPS8-OeGlQabTojQi5UJqAe4QXRX3BPN-vDZ-rT0b-jbm_T/pub?start=false&loop=false&delayms=3000
https://educate.materovcompetition.org/content/angelfish-tools-and-system-frame/#NGSS
https://educate.materovcompetition.org/content/angelfish-tools-and-system-frame/#CommonCore
https://educate.materovcompetition.org/content/angelfish-tools-and-system-frame/#ISTE


Basic Electronics 
Underwater Robotics textbook reading:  Chapter 8, Section 8.4, pages 377-388.   
 
1 hour 
 

Electronics 

• Presentation:  Multi-meter Basics 

• Presentation:  How Switches Work 

• Activity:  How Switches Work 
 

Standards:                     NGSS, Common Core, ISTE 

 

 

Systems: Power, Control, Tether & Propulsion 
Troubleshooting (fixing problems) 

Underwater Robotics textbook reading:  Chapter 7, Section 7.5, pages 319-323.  Chapter 8, 
Section 8.7.4, pages  425-428.  Chapter 9, Section 9.4 to 9.4.4, pages 466-473. 
 
20 minutes 

ROV Power System 

• Presentation:  Solder & Seal Connectors 

• Activity:  Creating your ROV’s power wire 

• Presentation:  Power Options for your ROV 
 

 
2 hours 

ROV Control System 

• Activity:  Building the AngelFish Control Box 
 

 
30 minutes 
 

ROV Tether System 

• Presentation:  General Tether Information 

• Activity:  Connecting the Tether to the Control Box 
 

 
45 minutes 

ROV Propulsion System 

• Activity:  Attaching Propellers to the Motors 

• Activity:  Creating the Tether Management Cross 

• Activity:  Connecting the Motors to the Tether 
 

 
45 minutes 

Troubleshooting  

• Presentation:  Basic Electrical Troubleshooting - AngelFish 

• Activity:  Tracing Voltage through the AngelFish ROV 
 

Standards:                     NGSS, Common Core, ISTE 

 

  

https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vTil5wOCgBobb-M97T8_0JKN4du4ddx5Z_jvFba29L9LOjGSo75A3JlM5DfipjDMRfH-eqwUC7stOPa/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vRtS-iBY4Md0GAqEqldF3jIfK-I3mSSDhvcNinHwjw8hDDqUlbh1_vpLrx7FBSq_HevWSv5OqEutLx9/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1b_aHAsLm3WsjQszky5UzwLZeWB1Z5ijd/view?usp=sharing
https://educate.materovcompetition.org/content/angelfish-basic-electronics#NGSS
https://educate.materovcompetition.org/content/angelfish-basic-electronics#CommonCore
https://educate.materovcompetition.org/content/angelfish-basic-electronics#ISTE
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vT3_rjYEaayn3lkFE-7HegoG4QkUNCs3irGny2YgpNWDfvtvt94Dpm2HfjZ4r0WGhspartoDkfHItEB/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vT7DMl1L__sJr6TiLp9zJuc70AS3k-t3_vmc3B25TwnANQ48ve-uDojKjvwbdWotYC_tNQ-kmp9RiwL/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vSpKpRUgVEz_rj5JIIwkuOLy5kM2CZWoRpUPAWtopnAclurpquMKx-R8IGVq2CmASyCnXUBWMnz4Ua6/pub
https://docs.google.com/document/d/e/2PACX-1vQC-3vwsutKzXCmTfzRyhw88Qa45YqonEkvabt7fiKVFyfY_rr_91LDimz4ARGHSQwlZ_NrG9hh88e4/pub
https://docs.google.com/document/d/e/2PACX-1vSFNFl98zNW14B2yJ3Fq6qWYwFuLlJpkysi_jy6gsF02DPqrLsO1owLY3OV5CqDvL1IK8hpgWnoSa92/pub
https://docs.google.com/presentation/d/e/2PACX-1vQeM4BVZlbwGuuPlX5DrT9KEP1D717C1M3NxF3ziMY8AYZteFFSXOQhet73fl-SkpynQRAdXvDXNzEW/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vTcU4cWZ8bHfKiGUimDzlQCL7S0S7t2B0dXIWB-TEN2ZxCITVc3OmFr142TDo9cz9LzyeJ_IoefAzTF/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vQasfpQVoYaG__mrvFXxh-1ZVb8yIS0j6CIc8CX1Ebj7o7pMcgJyxmUoPECbocIy8HI9Hp-vl402OOy/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vQkLRA1f1wwVOVE-ftT9uddx_iQNPJZculWz7Pym00l6C3jc46e5YN3PgtXND0OjL91y3Nqm7eceKI4/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vR0fRlsW-Dxo38BEKbOfi3RnO5cf6AS5dYLvl23wzEiQXVL3601MTxZ0vmFMUraTOSbbG5ssgpTErLo/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vQ6AWKIKWaa1aqlEF2KkLN78IjttEFDd8Lb3MXsIU3sHIg7HikFVA0P3rOuELtrssDaZyLSJ4j1OECX/pub?start=false&loop=false&delayms=3000
https://educate.materovcompetition.org/content/angelfish-systems-power-control-tether-propulsion-troubleshooting#NGSS
https://educate.materovcompetition.org/content/angelfish-systems-power-control-tether-propulsion-troubleshooting#CommonCore
https://educate.materovcompetition.org/content/angelfish-systems-power-control-tether-propulsion-troubleshooting#ISTE


 

System:  Payload 
Underwater Robotics textbook reading:  Chapter 10, Section 10.2.4, pages 543-544. 

 
1 hour 

Hydraulics 

• Presentation:  Hydraulic Manipulators 

• Presentation:  Non-moving manipulators 

• Activity:  Create a payload(s) to complete the mission tasks 
 

Standards:                     NGSS, Common Core, ISTE 

 

System:  Buoyancy / Ballast 
Underwater Robotics textbook reading:  Chapter 6, Section 6.1 to 6.2, and Tech Notes from 
Section 6.3, pages 252-267. 

 
30 minutes 

Buoyancy and Ballast 

• Presentation:  ROV Buoyancy 

• Activity:  Measuring flotation 

• Activity:  Weighing your ROV and Calculating Buoyancy 
 

Instructor Resources:  Buoyancy Exercise Worksheet Key 
                                          Simple Buoyancy Exercise Worksheet Key 
Standards:                     NGSS, Common Core, ISTE 

 

 

ROVs Outside the Classroom 
 
1 hour 

The MATE ROV Competition 

• Presentation:  The MATE ROV Competition 

• Videos:  MATE ROV Competition Videos 
 

 
30 minutes 

Virtual Field Trips 

• Presentation:  Virtual Field Trips 
 

15 minutes The Ocean Workforce 

• Link:  Creating Tomorrow’s Ocean Workforce 
 

 
2 hours 

Exploring the Oceans 

• Activity:  Directed Learning Questions 
 

Instructor Resources:  Directed Learning Questions Searches 
Standards:                     Ocean Literacy, Common Core, ISTE 

 

  

https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQMO3TcJHY53Js6UKjv50dg5T-BKiMOEqWO0-M1nJ3V9Edazn-0QSudn_6QB4VfpY1C_ysj3BaK3gSo/pub?start=false&loop=false&delayms=3000
https://docs.google.com/presentation/d/e/2PACX-1vTUvxZF1q7hMw6qEFvL23Y-fQKRDm9L16JtGXgg0pUS3_IZ5Z3goIsgc2mncKcy9aSu5JH19CJfGHdE/pub?start=false&loop=false&delayms=3000
https://educate.materovcompetition.org/content/angelfish-payload
https://educate.materovcompetition.org/content/angelfish-payload#CommonCore
https://educate.materovcompetition.org/content/angelfish-payload#ISTE
https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vT4lhGP8Euf1IuZu-spJrXZLpItdY2G_Tg93Rrn5PXLhHocZvjfpOekKVaBAUf0K3CzC6KVbnQ4yTFL/pub?start=false&loop=false&delayms=3000
https://educate.materovcompetition.org/content/angelfish-buoyancy-ballast#NGSS
https://educate.materovcompetition.org/content/angelfish-buoyancy-ballast#CommonCore
https://educate.materovcompetition.org/content/angelfish-buoyancy-ballast#ISTE
https://docs.google.com/presentation/d/e/2PACX-1vQZZwhtyLUcquavqAqbprnGRDo8B1D-nCVk9sFkTxgmWBycDvIljBmJ-I-OO_s2piqtItQcYUGkFbOO/pub?start=false&loop=false&delayms=3000
https://docs.google.com/document/d/e/2PACX-1vTUkVFdGdgffxaFgIAkEDz8x-RNSRCdmLPohXji8-lIVqplReuYTsQq0tUQg9GCwRqoiqyPHK2dcKdv/pub
https://docs.google.com/document/d/e/2PACX-1vQ6iPWyqxczR9CbhbiUrApFqFZkI9oO363x0ksqfZzlTOJwy1see2x5a-Iwe4fy68ri_ALGdkW88P9I/pub
https://20693798.hs-sites.com/professional-development
https://docs.google.com/document/d/e/2PACX-1vRfzBm3SvC3jG3HiqvmN6kQGpa7ygG9bvReQTN01Ik25bp1oMIdPFeGUamWQp1qsFf86Ieetc3SYwgC/pub
https://docs.google.com/document/d/e/2PACX-1vTtIvcRHJORqON9Sf2aRTScnToMXGS8PC29hkrdGDb1o-0POl9eSyd4QbNIQGTOupy05rDZ_kPcOCpJ/pub
https://educate.materovcompetition.org/content/angelfish-rovs-outside-classroom#OceanLiteracy
https://educate.materovcompetition.org/content/angelfish-rovs-outside-classroom#CommonCore
https://educate.materovcompetition.org/content/angelfish-rovs-outside-classroom#ISTE


 

Safety and Operations 
Underwater Robotics textbook reading:  Safety notes and safety considerations (41 references), 
see Index, page 765, safety considerations.    
 
20 minutes 

Safety 

• Presentation:  General ROV Safety 

• Activity:  MATE Safety Check 
 

 
1 – 3 hours 

Operations 

• Activity:  Operating in a pool to achieve the mission tasks 
 

 

 

Click here to access a previous version of the building instructions for the 

SeaMATE AngelFish ROV kit. 

https://seamate.org/products/underwater-robotics-science-design-and-fabrication-revised-edition
https://docs.google.com/presentation/d/e/2PACX-1vQK5VU70CS2c7UQuz4LsNLN_lfoOnye2knl9DxAwmriMIJ8QCht-Cw9H337-4G9ExdS9Wyx7eqmOFtX/pub?start=false&loop=false&delayms=3000
https://drive.google.com/file/d/1iimtXa2Z9BTaMtp9ifOo8pDvF-XEsSq6/view?usp=sharing
https://docs.google.com/document/d/e/2PACX-1vRuCLqntTX7E9MZstgUVsU3lJk3xhV9N3bK3Y1jHIjdscvxtMM0uwGEaE7mTvRD_8QA654lUcfwW-9l/pub
https://docs.google.com/document/d/e/2PACX-1vRuCLqntTX7E9MZstgUVsU3lJk3xhV9N3bK3Y1jHIjdscvxtMM0uwGEaE7mTvRD_8QA654lUcfwW-9l/pub

