
Introduction 
The MIT Marine Robotics Team was founded in 2010 to provide 
support for students interested in marine robotics.  The team has 
three main objectives: 
 

1. Provide students hands-on experience with robotic systems. 
 

2. Create a shared resource base by connecting students with 
different levels of experience in different areas of expertise and 
by thoroughly documenting team endeavors. 
 

3. Increase awareness of marine robotics 
 

The team’s main area of focus is currently marine gliders.  It is in the 
process of designing a 7.5” diameter glider capable of oil sensing.  
Additionally, two smaller gliders have been constructed to serve as 
testing platforms and teaching tools.  The team is also involved with 
outreach.  Recently the team partnered with the Society of Women 
Engineers to offer a marine robotics teaching workshop for middle 
school students. 
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Oil-Sensing Glider 

The main goal of this project is to design, build and 
test a gilder capable of sensing crude oil in a marine 
environment.  Design of this vehicle is almost 
complete and fabrication will begin soon. 
 

Design Criteria 
 

• 30m depth rating 
• Balances cost and testing scenarios 

 

• 1 week mission length 
 

• Crude oil sensing 
• Small, low power, inexpensive 

 

The Mini-Gliders were built to test navigation sensors as well as teach new 
members how to fabricate marine vehicles.  Both Mini-Gliders have a GPS, 
IMU and roll mechanism on board.  This allows for simply dead reckoning.  
Testing has been performed in the pool and will be moving to the river 
soon. 

Mini-Gliders 

Vehicle Layout 

The oil-sensing glider is divided up into three sections.  In the front is a 
piston buoyancy engine which is used to propel the vehicle through 
the water.  A 3” diameter piston is used to provide 350ml of buoyancy 
change.  The middle section houses the main pressure vessel 
containing the LiPo batteries, maneuvering system and control 
electronics.  The maneuvering system operates by shifting the 
batteries longitudinally to change the center of mass.  A lead weight 
rotates to induce roll.  The last section is flooded and houses the 
environmental sensors.  These are described below. 
 

Environmental Sensors 
 

• Seabird CTD 
• Conductivity rapidly drops in oil plumes 
• Optimized for gliders 

 

• Seabird DO 
• Low dissolved oxygen can be an indicator of 
     bacterial activity in the presences of oil 

 

• Seapoint UV Fluorometer 
• 370nm excitation wavelength 
• 440nm detection wavelength 
• .01ppb crude oil detection threshold 

 

• Seapoint Turbidity 
• Analog output proportion to suspended solids 

 

The most recent outreach 
program was conducted as a 
partnership with the Society 
of Women Engineers.  For the 
program 15 middle school 
girls visited our lab to look at 
our projects and learn more 
about ocean engineering.  
These students had a chance 
to build their own boats out 
of materials in our lab and 
test them in the tank.  
Through this small project the 
students were able to learn 
about structural integrity, 
waterproofing and buoyancy.     

Outreach 

Figure 1: Team photo with Mini-Glider 2. 

Figure 2: Vehicle solid model 

Figure 3: Left to right, CTD and DO, fluorometer, turbidity sensor 

Figure 3: (Top) Team captain, 
Jackie Sly, with the Mini-Glider 2 
 

(Bottom) Mini-Glider 1 being 
testing in the MIT pool 

Figure 4: (Top) Students testing their 
boats in the MRT tank 
 

(Bottom) Students building their boats 


