
Design of a Human Assisted Robotic Platform for Monitoring Round Goby in Lake Michigan 

Robert Heck, Max Kubale, Hayley Mellin 

Northern Illinois University 

College of Engineering and Engineering Technology 

590 Garden Road 

Dekalb, IL 60115 

 

 
Abstract—The Great Lakes region of the United States has an 

invasive species problem. The Round Goby has proliferated out 

of control becoming one of the largest species groups in the 

region even though their native habitat is half way across the 

globe.  In order to understand the species better, the design and 

construction of an underwater camera housing is needed. As the 

Round Goby is known to live near the bottom of the lake, the 

device needs to withstand very high pressures as well as have the 

ability of multiple uses. Many different methods were designed 

and considered but ultimately the choice of using a cost-effective 

PVC material was used. The mechanism chosen eliminates the 

need for human presence to control it in the entirety of the 

recording process. Our design brings the ability to drop the 

project to the bottom of the lake for a period of time to be 

retrieved later for analyzation.  

I. INTRODUCTION  

Lake Michigan and the Great Lakes are a very important 
part of the Midwest. They help the region economically 
through shipping route and tourism. But there is a problem 
below the surface that is strangling the ecosystem of the area. 
Since the early 1990s, the species, Neogobius melanostomus, 
or better known as the Round Goby has had a population 
boom. They have invaded the area after being brought here 
through the ballast water from European ships.  Currently, the 
Round Goby can be found in every great lake and have 
devastated the local specie’s habitat. They spend most of their 
time on the lakebed, at about 100 meters below the surface. At 
such depths, pressure and adequate lighting are major design 
constraints that were considering. 

II. METHODS AND MATERIALS 

A. PLA Proof of Concept Design 

The designs that are being put forward are modular and 

can be used with most commercial cameras and underwater 

lights. The most thought-out design involved Figure 1 seen 

below. It was to be printed using polycarbonate or machined 

using aluminum. This would ensure that it can survive the 

depth requirements needed for data collection. 

 
Figure 1 Proof of Concept Full Assembly 

The device is shaped hexagonally as it allows for flat areas 
that can be used to attach the latches needed to connect each 
section. The top section comes to a slight peak as it was 
derived from an earlier version that was conical. This was 
changed as a clear cone would add distortion to the recordings 
for the data collection. This section would then be watertight 
with a clear polycarbonate window which would lessen or 
even eliminate any distortion in the recordings. Polycarbonate 
was chosen for its mechanical properties and can be cut to 
size. Pressure analysis was done at the required depth of use 
which is 150 psi. Figure 2 shows how well this design would 
hold up under those conditions. 

 

 
Figure 2 Pressure Analysis Camera Mount 

The middle section would be open to the environment and 
contain the diving light. Figure 3 shows the pressure analysis 
of this section similar to the previous one. 

 

 
Figure 3 Pressure Analysis of Lighting 

Leaving this section open to the environment takes away the 

effect of glare that would be created if the light were inside 



similar to the top section. Having this section open also takes 

away from the buoyancy factor of the device, but that is 

handled with the bottom section as it is mostly open space.  

      The bottom section is just to house the Arduino for the 

release mechanism. It is watertight and contains the Arduino 

and its battery pack. Connected to the Arduino will be a 

nichrome wire that is holding the weight used to submerge 

the device. The weight will be hung over a metal bar and that 

bar will be in contact with the wire. After the allotted time, 

the change from the battery pack will be sent through the wire 

and because of it high burn resistance, it will heat up and snap 

releasing the weight thus resurfacing the device. Each section 

will also have a rubber seal between them to ensure that it is 

a watertight device. Below is the pressure analysis done at the 

same pressure as the two previous sections. 

 

 
Figure 4 Pressure Analysis of Electronics Compartment 

B. PVC Design 

      The PVC design follows the exact same path as the PLA 

proof of concept except that is uses a different material. 

Figure 3 shows the full assembly of the device. It is made 

from a 6-inch diameter PVC tube that has been cut into two 

separate sections and a 6-in corner piece for the camera 

housing. The window will be attached to the outside of the 

camera housing via bolts. These bolts will go through a clear 

half inch thick plexiglass into a PVC ring that is attached to 

the outside of the corner piece. This will make all the pressure 

on the device push the glass onto and not into the camera 

compartment. As the corner piece is made specifically to fit 

with the straight pipe sections, latches will only be needed to 

connect the lighting section to the bottom electronic section. 

A circular cutout will sit need to be placed in the corner piece 

to make sure water does not enter that portion. A similar 

cutout will be placed at the bottom of the lighting section to 

ensure that water does not affect the electronics. Finally, a 

cap will be added to the bottom to close off the compartment. 

Similar to the proof-of-concept design, rubber seal will be 

used between sections though they are in different places One 

seal will be between the lighting and electronics section while 

the other seal will be on the window as a seal will not be 

needed between the lighting and camera sections as that will 

be adhered together using PVC cement. 

C. Electronics 

      The electronics compartment houses an Arduino Uno and 

a 9V battery pack. This compartment controls the release 

mechanism. The bottom of the electronics compartment has 

two bolts and T bar that can pivot. The two screws are 

connected to with 36-gauge nichrome wire. At a user set time, 

a current is sent through the nichrome wire which can heat up 

to 1500 °C and burns the wire releasing the natural weight 

(ideally a rock). The rest of the monitoring device is naturally 

buoyant and returns to the surface. 
 

 
Figure 5 Schematic of Release Circuit 

III. DISCUSSION 

As of now, no data was collected on the Round Goby, but 
all of the research into the material properties used and the 
construction of the two devices points in the direction that data 
can be collected by them. The main advantage this device has 
is that it is cost effective and easy to make. This leads to the 
point that multiple devices can be produced expanding the 
range of data collection. The PVC device is an especially 
affordable device seeing that $35 of PVC is enough to make 
almost eight devices.  

The proof-of-concept design is more costly, but offers a 
more robust and efficient design. The final product of this 
design would be made of a strong polycarbonate or aluminum 
both of which are strong yet lightweight. This would add more 
security to the design opposed to the simple PVC design. Also, 
as the proof-of-concept design is shown, the flat sides would 
make adding either addition lights or even addition 
compartments simple. 

IV. CONCLUSION 

For all our research, the designing of a device that is 
waterproof is waterproof is just the tip of the iceberg when it 
comes to submersible items. The main problem is created a 
device that can stand up to the pressurized environment that is 
the bottom of a lake. Many materials can go down 5 or 10 
meters. It’s when devices need to go to 50 to 100 meters that 
the problem starts to be seen. The PVC design offers a cheap 
and usable design at this moment while the PLA proof-of-
concept design offers a more thought out deign that can be 
improved upon in the future. 
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