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ABSTRACT 

 
 The Thresher II was designed and built with the objectives of minimizing complexity, in 
both construction and operation, while at the same time maximizing speed and efficiency in the 
completion of mission tasks.  Towards these ends, the vehicle’s chassis was based off of the 
already proven Thresher design (www.teamcurc.com).  The basic behavior of this design was 
already known, and it could be constructed of materials readily available from hardware stores.  
More significant in meeting these goals was the approach taken towards task completion.  Rather 
than attempting to complete all mission tasks with a manipulator arm, the Thresher II opts for a 
set of purpose built tools.  These tools are designed to complete their respective tasks quickly 
and with a minimum of moving parts and are each removable with nothing more than a 
screwdriver.  In this way, the Thresher II ROV can be easily reconfigured with the tool set ideal 
for the completion of each given mission. 
 

CHASSIS 

 
The Thresher II is so named because its chassis design is essentially an up scaled and 

modified version of the original Thresher ROV.  This way, the design process could shift from 
coming up with an entirely new structure to improving upon an already well understood 
blueprint. 
 Both ROV chassis share the same core rectangular prism structure.  Easily built out of 
common piping materials, the shape is quite solid and offers numerous advantages.  For one, 
there are many different fasteners, such as hose clamps and U-bolts, which can attach very 
rigidly to the structure without compromising it.  This made it a simple matter to create mounts 
for the motors and various other components.  Also, by attaching buoyant materials to the top 
face and edges, the center of buoyancy is kept well above the chassis’s center of mass, making 
the structure stable and able to resist rolling in the water.  Finally, the components mounted 
inside the prism structure (the ballast box and drive camera), are protected from direct collision 
damage. 
 Another feature common to the two designs are the triangular extensions off the front of 
the rectangular prism structure.  On the original Thresher, these jutted into the drive camera’s 
field of view, providing reference points from which the operator could judge orientation and 
depth of field.  The Thresher II design takes advantage of them not only as reference points, but 
as angled mounting positions for additional tools. 
 The skids are an important part of both designs, shielding low mounted components from 
impact and allowing the vehicle to rest stably on the ground.  Since the Thresher II is a larger 
vehicle and mounts a greater number of tools in a forward position, the skids had to be modified.  
By kicking them out at an angle and extending them, the ROV’s footprint is expanded, making it 
less likely to tip when sitting on the ground.  Additionally, this leaves more room for any front 
mounted tools. 
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 Two design features are completely unique to the Thresher II chassis.  The first is the 
piping assembly at the top of the central prism.  This exists to provide a tether attachment point 
on the ROV farther from the top surface, helping to keep the line clear of the structure to avoid 
tangles.  Second, the chassis structure, with the exception of the tether support assembly, is 
continuous and sealed off from the water.  By trapping air inside, the chassis contributes 
significantly towards buoying its own weight.  This does carry the risk of small leaks leading to 
an eventual loss of buoyancy and control problems.  To help deal with this problem, a ball valve 
was added to the front end of one of the skids.  Any water that seeps in between missions can be 
removed by opening the valve and dumping it out.  As an added bonus, this valve enables the 
chassis to be reconfigured for much deeper mission tasks should it be required.  By opening it 
and flooding the structure, pressure can be equalized to alleviate the stresses of deep operation 
(although additional buoyant materials would need to be added to compensate). 

The last major difference between the two vehicle chassis was the choice of building 
materials.  PVC piping was used in the original Thresher frame.  However, given the Thresher 
II’s greater size, and the need to ship the vehicle to the competition site, PVC was deemed too 
weak and brittle of a material to be trusted, tending to crack or degrade easily under stress.  This 
left metal piping materials, which could be most easily obtained in stainless steel, aluminum, and 
copper varieties.  Stainless steel, while vary strong, was rejected for its high weight.  Aluminum, 
while much lighter, was also significantly more expensive and harder to work with.  An 
experienced welder and more costly tools would be required to use it.  Rigid copper piping, 
however, proved to be almost ideal.  It was not nearly as heavy as stainless steel, was strong 
enough for our purposes, could be soldered into strong, water tight joints with a propane touch, 
and was less costly than either alternative.  The end result was a chassis that was water tight, 
stable, and extremely sturdy in comparison to the original. 

   
 

PROPULSION 

  
 The Thresher II’s propulsion system consists of five 
DC motors.  Four of these were stripped from 4732 Lph bilge 
pumps; the last is a large trolling motor.  Two motor mounts 
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are placed on the right and left sides of the chassis’s rectangular prism structure.  They consist of 
one centimeter thick aluminum sheet metal hose clamped to the piping.  One bilge motor was 
then attached in a horizontal position to each mount using an additional hose clamp.  This pair, 
when used together, moves the ROV forward and backwards; when triggered in opposite 
directions, the vehicle rotates in place.  Two more mounts were positioned along the centerline 
on the top face of the chassis.  These are essentially booms made of copper piping and tee 
fittings.  The remaining two bilge motors were attached to these in a vertical position.  Using 
these, the operator can position the vehicle vertically as well as control pitch.  The large trolling 
motor was mounted horizontally at the rear of the vehicle on an adjustable assembly.  This motor 
provides roughly 178 newtons of thrust, and is capable of moving the ROV at much greater 
speeds than would be possible with the bilge motors.  It will be relied upon for overcoming 
current forces and covering large distances swiftly. 

CONTROL SYSTEM 

 
Two potential control schemes were evaluated for use with the Thresher II.  The first 

used a basic stamp and control board capable of receiving input from a typical Playstation 2 
game pad.  A program saved on the control board’s memory would then convert the signals from 
the game pad’s two joysticks to inputs that would trigger the appropriate set of motors to affect 
pitch, yaw, movement upwards, downwards, forward and back.  With its ability to produce 
variable speed signals from an ergonomic game pad, this arrangement would have been ideal for 
maneuvering the ROV.  Unfortunately, the control board would not interface with a PC, due 
either to a faulty connection or a bad circuit.  Given the time restrictions the team was under, it 
was decided that the back-up control scheme would be used temporarily.  This consisted of a set 
of two-way toggle switches that were powered in series.  Each switch linked to a motor, 
delivering power of one polarity or another depending on the direction the switch is thrown, 
driving it in the forward or reverse direction.  While this setup loses variable speed motor control 
and the ergonomic game pad, it was very simple to implement and works reliably.  The team is 
currently trying to get the playstation 2 control system working again, so that we may obtain 
variable speed.  The team has made the decision that in worst case scenario, we would rely on 
toggle switches with potentiometers to obtain variable speed on the motors.  However, the 
playstation 2 Control system offers variable speed along with the ability to program the switches 
in different positions, for that reason getting the playstation 2 control system is the goal at the 
moment.   

BALLAST SYSTEM 

 
The ballast system is a key contributor to the Thresher II’s maneuvering capability.  The 

ability to dynamically adjust the buoyancy of the vehicle gives the operator much greater control 
over its vertical motion without the need for large up-down motors.  Not only can the ROV 
ascend and descend much more rapidly with this system than might otherwise be possible, it can 
more readily adapt to the weight of different payloads and toolsets. 
 Two different designs were considered for use as the 
Thresher II’s ballast system.  The first was very similar to the 
original Thresher’s ballast system.  An air line is fed to a small 
inner tube housed in a perforated Plexiglas box.  Air is pumped 

Inner Tube in Ballast Box 
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in or extracted from the inner tube, changing its volume, and therefore its water displacement.  
Inflating it increases the buoyant force provided, deflating it decreases it.  This basic system has 
worked before, and could be constructed from easily obtained parts.  There are potential 
problems with the application of this system at significant depth, however, because air is 
compressible.  As the ROV goes deeper, the water pressure will begin to collapse the inner tube, 
reducing its volume and buoyant effect.  Since every 10 meters of water depth adds an additional 
atmosphere of pressure (about 101 kPa), descending below 15 meters would result in the applied 
water pressure exceeding the 276 kPa compressor limit.  At this point, the inner tube would be 
unable to inflate, and the vehicle would likely continue to sink.  The alternative considered was a 
ballast system using a rigid sealed container with top and bottom ports.  The system would allow 
the ROV to lose buoyancy by opening the top ports and flooding the container.  These ports 
could then be closed and the bottom ones opened.  Air pumped in would then force the water out, 
restoring buoyancy.  This sort of system would perform more consistently, as the rigid container 
would not be significantly compressible.  However, it would still have maximum depth 
restrictions similar to the first system, since once the water pressure exceeded 276 kPa, the air 
fed from the compressor would no longer be able to force water from the system.  Additionally, 
this system would be significantly more cost and labor intensive. 
 In the end, the first system was chosen, since the ROV would be operating at no more 
than 3 meters of water.  At such a depth, the compressor can still provide significantly more 
pressure than would be applied by the water, and should be able to compensate for compression 
losses in the volume of the inner tube.  The costs for the second system were simply too high to 
justify building it for this operation depth. 
 One its own, neither buoyancy system would be able to provide enough lift to support the 
entire weight of the ROV.  For this reason, the dynamic system is supplemented by static 
buoyancy materials, in the form of empty aluminum fuel cans, life preserver sections, and tough 
boogie board Styrofoam.  The four aluminum fuel cans and the life preserver foam are mounted 
along the top sections of the ROV chassis.  Being the least aesthetically pleasing, the Styrofoam 
sections were attached underneath the ballast container.  These materials were added in large 
enough quantities that, along with the air trapped in the chassis frame itself, the vehicle would be 
neutrally buoyant when the ballast system was half inflated.  This way, the vehicle has a large 
operating range, from negative to positive, of buoyancies that may be used to aid with 
maneuvering and balance the vehicle with its task load. 
 
 

TETHER 

  
The tether, while a vital lifeline that delivers power and control signals to the ROV, is a 

significant encumbrance due to length limitations and the drag it applies on the vehicle.  In 
addition, a long tether is difficult to store, especially when permanently attached to the ROV.  
The goal in the design of the Thresher II’s tether line was to minimize its effect on vehicle 
performance and portability while still safely and reliably 
powering all the vehicle’s systems.  Based on past 
experience, three key factors would go a long way towards 
achieving these ends: minimizing the tether’s diameter, 
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making the line detachable from the ROV itself, and achieving proper line buoyancy. 
 Since our control system requires power to be sent down the tether, each electric motor 
required two wires for power, for a total of ten.  The bilge motors were fed using 12 gauge wires, 
while the trolling motor, which requires greater amperage, was fed off of a pair of 10 gauge 
wires.  Very low amp applications, such as switching solenoids and LEDs, did not require such 
thick wires, and are fed power through the very fine wires of a pair of CAT5 cables.  Although it 
would somewhat limit the air flow rate (and therefore operation speed) to the pneumatic 
cylinders in the tools, thin air lines would not significantly inhibit the pressure (and therefore 
force) delivered; 4 fine gauge air lines are used in the Thresher II’s tether.  Last are the two 
camera lines, which are also quite small.  The end result is a tether that is only about 16 mm in 
diameter. 
 To make a detachable tether, expensive underwater connectors are usually required.  
Rather than purchase new ones, 7-pin waterproof connectors were salvaged from a scrapped 
underwater sensor rig.  A pair of these male-female connectors was sufficient for running the 

motor power lines and the camera feeds.  To reduce the 
potential for a short inside the connector lines, each male 
female set has only positive or negative terminals within it.  
The low power use of the solenoids greatly reduces the 
chances of a short should their feeds be exposed to water.  A 
standard electronics plug sealed with hot glue and electrical 
tape was used as their connector.  The airlines are all attached 
using quick connect plugs.  With these connectors, the tether 
can be quickly and easily detached from the ROV for storage.  
This setup also eases electronic trouble shooting, since the 

tether line and ROV systems can now be tested independently with a digital multi-meter.  The 
location of shorts can be more easily narrowed down. 
 To minimize the effect of the tether on the ROV’s ability to maneuver, sections of foam 
were attached at intervals to make the line roughly neutrally buoyant.  This way, the line does 
not exert a significant upwards or downward force on the vehicle. 
 

MISSION OBJECTIVES 

 
 When designing the tools for the three missions, the team focused on creating simple 
mechanisms that were repeatable, and time efficient.  From prior experience and observations 
from the recent Texas Regional competition, we noticed that complex arms while versatile and 
able to accomplish most tasks, could not complete any of them with efficiency.  Therefore, we 
designed our own systems as specialized tools, each purpose built for a particular task and easily 
interchangeable on hard points. 
 
 

MISSION 1 

 
 In the first mission, we face 
two major challenges.  First, is the 

Tether Connectors 

Tether Insides 
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strong current that could keep the vehicle from reaching the objective and maintaining a position 
where it could complete its task.  The task of threading the line through the U-bolt itself also 
presented difficulties, in quickly threading the line, dealing with static friction on the line, and 
avoiding tangles.  The first step in designing the tools for the task was to decrease the effect of 
the current on the ROV while it moved to the objective and performed its task.  The solution to 
the problem was to rely on our dynamic buoyancy system to give the vehicle negative buoyancy 
that would minimize the effect of the current on the vehicle.  The second problem is to remain 
negative while completing the task to minimize the currents affect.  For this reason, we designed 
the tool to complete its task while the ROV rested on the pool floor.  After the Rov is stabilized 
during the completion of the task, the next problem is to actually complete the task using a tool 
that could solidly affix the line without being significantly affected by the current.  To do this we 
used a 13 cm stroke pneumatic cylinder to harpoon the line through the U-bolt, attaching the 
other end to the ROV itself.  To avoid the problem of entanglements, we decided to take the 
actual line down with the ROV itself on a reel.  This keeps the line from interfering with the 
motors and avoids problems with drag from the current.  To deal with the problem of friction 
with the U-bolt, we chose high tension fishing line. 
 
 

MISSION 2 

 
 Mission two takes place in an ice tank and requires us to accurately place an acoustic 
sensor and collect life samples.  To place the sensor, the cylinder piston shaft is run through the 
chain; once positioned, the device is released simply by withdrawing the cylinder (refer to 
Passive Acoustic Sensor pic).  For sampling the underwater life forms, we decided upon two 
separate tools.  For the O-ball, we took advantage of its openings using cylinder driven jaw 
system with spikes to secure it completely (refer to Benthic Jellyfish retriever pic).  For the ping-
pong ball, we use a very simple trap system.  A container has elastic bands stretched across its 
top (refer to Ping-pong ball catcher pic).  These bands, with a small application of force, allow 
the ball to pass into the container, but have sufficient strength to prevent it from escaping.  
Mounted in a forward top position, the ROV will scoop the ping pong ball with the trap. 
 
 
 

 
                    Passive Acoustic Sensor                                             Benthic Jellyfish  
                              Mechanism                                                               Retriever 
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                                                    Ping-pong ball catcher 
                                                                                           
                      

 

MISSION 3 

 
 This mission simulates oil wellhead maintenance, and is the most complex in its tool 
requirements.  While an arm would usually be used to accomplish all tasks in this objective, such 
a device is limited in its ability to securely grasp the lid segment, and the ROV would need to 
make significant maneuvers to complete each task.  We developed a trio of specialized tools to 
allow the ROV to complete all tasks in rapid succession without significant maneuvers.  To 
handle removing and replacing the cap, a large PVC lid mounted on a boom would be placed 
over the lid.  Two cylinders would then be activated, one driving its shaft through the U-bolt, 
while the other would press the side of the lid, securing it completely.  The lid would then be 
pulled off simply by moving upwards slightly.  The second lid-boom combination would be 
placed over the exposed piping, and drop in the gasket.  Moving the first boom back into place, 
the cylinders would be withdrawn and the lid dropped back into place.  With this done, the hot 
stab would be placed using a simple clamp system, which would release its grasp on the hot stab 
when triggered by a pneumatic cylinder (refer to Cad drawing 4).  The pneumatic cylinder then 
retracts causing the rope attached to the clamp and cylinder rod to close the clamp. 

 
 
 
 

Lid Removal Arm ROV Mounts Gasket Arm 



                                                                                                                           - 10 - 

CHALLENGES FACED 

 
The biggest challenges faced by our team were largely technical and generally involved 

taking off-the-shelf technology or parts and adapting them to our needs.  The first of our two 
biggest problems was that of our cameras and waterproofing.  

When it came time to acquire cameras, we did what many large, real-world companies 
might do; we bought some and hoped they would be waterproof and ready to use out of the box.  
At first this appeared to be the case, but as we lost visuals in practice we quickly realized that the 
27 m depth rating could be false.  We had to troubleshoot.  In looking at the cameras and what 
they guaranteed to be true (the 27 m depth rating), we decided that their waterproof design 
simply needed a little bit of help.  Thus, we took a look at where the water might be entering 
from and how to stop it.  Marine epoxy was used to seal all potential openings and lock all 
threads for securing the end-caps in place.  This final product used their same steel housing; we 
had just sealed the cracks.  After dunking the ROV in the water again, we still noticed water 

getting into the cameras, and decided not to trust off-the-shelf 
technology anymore.  Our final solution to the problem was to 
completely encase the camera in a PVC coupling and then fill 
it with epoxy.  The resulting waterproof camera has proved 
itself thus far to actually be waterproof!  This challenge taught 
us not to trust other’s claims until tested ourselves.  We have 
shown that many things need to be adapted to extreme 
underwater environments, and they can be done with simple 
modifications.  

The second of our two major challenges was 
perfecting our dynamic buoyancy system.  As mentioned earlier, our system involves an inner 
tube and vacuum system that has been used and designed by two members who have competed 
with it previously.  Because of this fact, the team knew it was set up properly, but a problem 
arose with the vacuum system.  This problem would end up being a lesson learned in adapting to 
different parts that come from different suppliers.   

The problem was that no vacuum was being created and no air could be sucked out of the 
inner tube.  This was a major challenge because without being able to control the air in the inner 
tube, we have no way of controlling our buoyancy.  However, if we can accurately control the 
buoyancy of our ROV dynamically while in the water, we have a major advantage in mission 
completion time.  To diagnose the problem, we had to take a look at the physics behind creating 
a vacuum.  We found that in order to create a vacuum, we have a part that consists of a large 
diameter tube that turns into a very small diameter tube, which increases the velocity of the air.  
This causes a low pressure to form in the chamber adjacent to the air flow, which causes the air 
in the inner tube to flow to the low pressure chamber and exhausted out the air flow port.  Our 
problem was that we used airline with a much smaller diameter than we were used to.  Going 
from small diameter to slightly smaller diameter doesn’t work well in creating a vacuum in a 
pneumatic system.  Our solution was to replace select airlines with that of a wider diameter; it 
solved the problem and created our vacuum.  This challenge taught us that when considering 
which size parts to order, convenience sometimes has to take a backseat to scientific principles.   
 
 

Camera with Epoxy Coating 
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TROUBLESHOOTING TECHNIQUE 

 
When it comes to solving technical problems, every team member’s opinion is always 

considered.  The more contributors and the more options, the better the possibilities are for 
solving the problem.  The two best examples of this team brainstorming at work have to be our 
cameras and our buoyancy system.  Each time we faced these challenges, we met to discuss 
possible solutions.  In the case of the cameras, these included buying new ones, sealing them 
differently, and housing the cameras differently.  We think 
about these solutions individually and then discuss again to 
reach a group conclusion.  

We applied this troubleshooting technique to the 
placement of our trolling motor.  Originally, we mounted it in 
the most convenient, easy to attach location.  This placement 
happened to be near the bottom of our frame.  What we found 
when we tested the ROV in the water was that the nose tended 
to point up when the trolling motor was switched on.  We 
decided it was best to move the motor to a more suitable 
location, but no other location proved to be as easy as the first.  So, we applied our 
troubleshooting techniques: think about the problem individually, present each other’s findings 
to each other, and discuss to come to a group conclusion.  Our final solution in the case of the 
trolling motor placement was mounting it with a few copper brackets near the ROV’s center of 
gravity.  Every solution is always well-thought out, as we have realized that time to test multiple 
possibilities is very time-consuming and wasteful.  
 
 

LESSONS LEARNED 

 
 A key lesson taken away from the experience of building the Thresher II has been the 
importance of planning for possible setbacks.  More often than not, the plans that were laid for a 
week’s work would be delayed or disrupted by unexpected problems and failures.  Tools needed 
to construct a particular component might be unavailable or an ordered part might come in the 
wrong size (as happened with some of our pneumatic fittings).  Such events were frustrating, as 
they put the team behind schedule and required that new plans be made.  However, we gradually 
began to anticipate such setbacks, and became very good at improvising and moving ahead 
despite the occasional problem. 
 
 

FUTURE IMPROVEMENTS 

 
There a few design changes that could significantly improve the Thresher II’s range of 

operation and maneuverability. 
 First and foremost would be an improved control system.  Ideally, a circuit board 
mounted on the ROV itself would receive power and a control signal from the surface and then 
send the appropriate amount of power to each motor.  This offers a whole host of benefits.  For 

Trolling Motor Mount 
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one, variable speed motor control could be implemented, allowing the vehicle to make finer, 
smoother adjustments.  For another, this setup reduces the number of wires needed to run the 
motors from 10 to 3, resulting in a much thinner tether.  The thinner tether line would be much 
easier to handle and store, would put much less drag on the ROV, and could be made much 
longer for the same weight. 
 The addition of adjustable trimming weights to the chassis is another change that would 
benefit the ROV.  A pair of perpendicular rods in the horizontal plane with sliding, lockable 
weights would suffice.  These weights could be easily adjusted to ensure that the chassis was 
perfectly balanced in the water for each tool set.  Going a step further, if these weights were 
motorized so that they could be adjusted remotely by the control system, the ROV could be 
trimmed dynamically to compensate for changing mission payloads (ex. when the weighted 
sensor was deployed in mission 2).  This would make it easier for an inexperienced operator to 
handle the ROV safely. 
 One last improvement that could be made would be a modification in the ballast and 
buoyancy systems.  First, the inner tube ballast system would be replaced by the rigid box setup 
previously suggested.  This would make the ballast system more stable and effective at greater 
depths.  Second, the remaining static buoyancy would be replaced with the aluminum fuel 
canisters, which are less vulnerable to compression than foam.  These changes would make the 
Thresher II more suitable for operation in deep water. 
 

HISTORICAL IMPACT 

 
 Significance of Polar Regions 
 
 The Polar Regions are some of the most inhospitable on the planet, both above and below 
the water’s surface.  Freezing temperatures, low sunlight, and icy waters challenge the limited 
number of species adapted to survive there.  These conditions are difficult for even the hardiest 
of human explorers; there is little in the way of human habitation s in the Arctic, and only a few 
stalwart researchers ever set foot in the Antarctic.  With so little life and human involvement in 
the region, it can seem strange to dedicate resources to the exploration and understanding of 
these remote areas of the Earth.  This is a naïve sentiment. 
 While seemingly remote, the Polar Regions are still an integral part of the total world 
climate and biosphere.  What is more, they react much more sensitively to small changes in 
climate than do other parts of the world.  With growing awareness and concern world-wide about 
climate change, exploration and study of the poles has become more important than ever.  
Understanding the changes and causes at the poles can help researchers understand and predict 
changes over the rest of the world. 
 The changes at the poles have the potential to affect many areas of plant, human, and 
animal life.  Warmer temperatures are expected to be a boon to plant life and will lead to new 
areas of open land and water.  The new landscapes will change migratory and feeding patterns of 
many animals, causing some species to grow in number while ruining others.  Waterways once 
free of ice will see bergs broken off from large flows, and newly opened water ways will pave 
the way for oil exploration. 
 ROVs adapted to working in cold environments such as these will likely see a myriad of 
uses.  These will range from climate and biological studies to surveying for oil deposits and 
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maintenance of fields.  In the extreme cold of the polar waters, using unmanned vehicles will be 
much safer than risking divers. 
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REFLECTIONS ON THE EXPERIENCE 

 
Designing, constructing, and competing in the MATE ROV Competition provides us 

with working experience that will be valuable in the future.  We have to deal with challenges 
such as team dynamics, ordering the right parts for the job, shipping, and traveling 
internationally.   

Coming together as a team for the first year, we have to adjust to new personalities and 
become comfortable working with each other.  While some of us have competed together before, 
others are completely new to this competition, and we all must find a way to work efficiently 
together.  Fortunately, we all have experience working in projects such as these before, and 
functioning comfortably with a new team has become easier.  We can attribute this to those past 
projects as well as the MATE Competition.   

The other parts of the experience that will be of benefit to us in the future are on the more 
logistical end of the spectrum.  In finding parts for our pneumatic system, such as cylinders, 
fittings, and solenoids, we had to look for the right parts at reasonable prices that fit into our 
budget.  Making the orders and accommodating the ship times are an important part of the 
business end.  Staying within the confines of the budget is probably the most important item to 
consider in a project such as this one, and will be especially important when we enter the 
business world.   

Finally, with the competition being in Canada this year, we will gain exposure to working 
in a foreign country.  We must accommodate the expense of traveling and shipping 
internationally.  With corporations becoming ever more global, exposure to areas outside of the 
United States is important to have.  With international travel, we are adding to the experience 
and gaining more familiarity with the business environment.  

In participating in the MATE ROV Competition, we have gotten a glimpse of what is like 
to work in the field of engineering.  We have gotten exposure to the logistical areas of the 
business, such as ordering parts, shipping, and staying on budget, but we also have learned what 
it is like to work on a team project. And of course, we will also be traveling internationally, 
completing the experience and providing us with even more knowledge of the real-world 
working environment. 
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