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Seawolf III is an observational/working class ROV, designed and built for discovering and 
retrieving artifacts and debris from historical shipwrecks. Seawolf III is also designed to 
determine the origin and dates of when these ships were in service, and what kind of cargo 
the ship was carrying when it was decommissioned.  
 
Its design, refinement, and construction are the result of the collective imagination, 
innovation, and effort of the Seawolf Underwater Robotics Engineering (S.U.R.E.) team 
members. Drawn in SolidWorks and Inventor 3D CAD software, Seawolf III is designed with an 
eye toward versatility and adaptability. Each S.U.R.E. team member participated in 
brainstorming, designing and building the ROV. Through this process, each member was able 
to gain technical skills and techniques to build a safe, reliable and easy to use ROV. The total 
fabrication of Seawolf III alone is approximately $8,126.16. 
 

 
The 2014 Seawolves Robotics Team 
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2.1 Overview 
Seawolf III is comprised of an aluminum and stainless steel frame that creates the rigid 
structure. There are two acrylic tubes joined together by a milled aluminum block that contain 
most of the electronics. Below are a hydraulic manipulator and an additional acrylic tube that 
contains all of the hydraulic components.  Movement is controlled by four vectored horizontal 
thrusters and four vertical thrusters. Seawolf III also features LED lighting and a neutrally 
buoyant tether. Seawolf III is piloted by a laptop and an Xbox controller. Many of the 
components that we are re-using from Seawolf II were donated items that were not paid for 
by the S.U.R.E. team. There was much room for improvement on the ROV that the team felt 
these items should be fine to re-use. 
 

 

 
Figure 1: Seawolf III 

 
2.2 Frame 
The Seawolves ŘŜŎƛŘŜŘ ǘƻ ǳǎŜ ƭŀǎǘ ȅŜŀǊΩǎ ŦǊŀƳŜ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ǳƴƛǉǳŜ ŘŜsign. The frame was 
designed and tested in Inventor and SolidWorks 3D CAD software by the drafting and design 
engineers. The end pieces are constructed from 1cm 6061 aluminum alloy because of its light 
weight and great resistance to corrosion. The triangle shape frame was chosen because it 
reduces the amount of upward drag and allows for a more even distribution of weight. The 
frame also consists of six ς stainless steel cross-members which join the two end pieces 
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together and hold the four vertical thrusters, and four ς vertical stainless steel struts which 
join the top and bottom struts together and allow the four horizontal thrusters and outriggers 
to be mounted. 
 

 

Figure 2: This is a 3D rendering of the frame and 
main electronics housing minus the outriggers 
that hold the buoyancy compensating tubes. 

 
¢ƘŜ ŀƭǳƳƛƴǳƳ ƻǳǘǊƛƎƎŜǊ Ƴƻǳƴǘǎ ƘƻƭŘ нΦрέ diameter polyvinyl chloride tubes to add buoyancy 
to the ROV. The top of the ROV is a laser cut piece of stainless steel bearing the SeawolvesΩ 
name, with a piece of painted syntactic foam underneath for additional buoyancy. 
 

2.3 Electronics and Housing 
The electronics are enclosed inside two 15.2cm diameter acrylic tubes, which are joined 
together by a piece of aluminum stock (milled out by our machinist), and provide a flat surface 
to mount 7 bulkhead connectors and a pressure relief plug. The plug allows the electronics 
tube to be taken apart and re-installed with less effort. Both ends of each tube are sealed 
using two custom made O-rings. On both ends of the tube assembly are aluminum end rings 
and acrylic domes. The aluminum end rings are a two-piece assembly that bolt together and 
hold the acrylic domes which are sealed by another O-ring. The purpose of the acrylic domes 
on each end of the tube assembly is to provide adequate room for the pan and tilt cameras to 
give the largest possible viewing angle.  
 

  
Figure 3: Pan and Tilt Camera inside acrylic dome with custom 
3D printed mount 

 

Figure 4: This is the hydraulic manipulator and feet to 
keep the manipulator off the ground. 
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Our electronic engineers designed and built a new on-board power supply to convert the 

supplied 48vDC into filtered 24vDC, 12vDC, 9vDC and 6vDC. This allows us to provide 

adequately filtered power to all electronics and components on the ROV that require less than 

48vDC. This power supply makes use of industry standard 1/8 brick DC-DC converters, 

commonly found in network equipment. These converters are 94.5% efficient and can operate 

in a variety of harsh environments. Each converter is fused to prevent over current. 

 
Figure 5: Two sided PCB design of the power supply board drawn by our Electronics Engineer 

 
There is an Ethernet switch inside the electronics tube, which connects the tether to the 
chipKIT Max32 (see Section 2.4 Microcontroller) Ethernet shield and the AXIS video encoder 
(see Section 2.7). This allows the control laptop to communicate with each of these 
components. We decided to change the previous yearΩs communication protocol from RS-485 
to Ethernet which provides a more direct communication with the built-in Ethernet interface 
of the Max32. After the tether connects to the ROV, the signal is connected to an Ethernet 
switch via RJ45, and from there to the Max32 microcontroller and to the AXIS video encoder. 
There are two motor controller boards that can control up to four thrusters each. These were 
also designed and built by our electronic engineers. The power supply board, as well as the 
motor control board is continually monitored for high temperatures by I2C sensors. In addition 
to these, an ambient control housing temperature is also displayed on the front panel as 

 

 

Figure 6: A 
screenshot of the 
temperature 
gauges on the 
front panel in 
LabVIEW.  

shown in Figure 6. This allows high temperatures 
to be easily seen by the pilot, so the program can 
be stopped before something is damaged. 
However, the 1/8 brick DC-DC converters, motor 
controllers and other components have built-in 
shutdown thermal protection that protects them 
from excessive heat. 
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Figure 7: Ethernet switch inside rear main electronics tube Figure 8: Thruster control boards inside front main 

electronics tube 

 
We also added an I2C 3-axis accelerometer this year. This allows us to be able to see our pitch 
and yaw of the ROV as a horizon indicator on the front panel and also use these values in our 
custom auto level control (see Figure 20). 

 
2.4 Microcontroller 
This year, we decided to upgrade our 16 MHz 8-bit Arduino Mega 2560 to an 80 MHz 32-bit 
chipKIT Max32. That is 5 times the processing speed! The chipKIT Max32 is based on the 
Arduino open source hardware prototyping platform but adds the performance of the 
Microchip PIC32 microcontroller. It features a 32-bit MIPS processor core running at 80 MHz, 
512K of flash program memory and 128K of SRAM data memory. The previous Arduino Mega 
нрслΩǎ !¢aŜƎŀнрсл ƳƛŎǊƻŎƻƴǘǊƻƭƭŜǊ features an 8-bit AVR processor core running at 16 MHz, 
256K of flash program memory and 8K of SRAM data memory. 

  
Figure 9: The Arduino Mega microcontroller was used last 
year for the control system 

Figure 10: The chipKIT Max32 has the same form factor as 
the Arduino Mega 

 
The microcontroller runs an in-house customized firmware version of the LINX open source 
project (www.labviewhacker.com). This firmware accepts Ethernet packets from LabVIEW and 
translates that into commands to the on-board ROV hardware.  
 


