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Background

• Ocean Big Data (OBD) has become prominent in 

environmental monitoring, offshore exploration and 

military surveillance. 

• Secure transfer of this data to the surface can be 

challenging.

• Magnetic induction (MI) and visible light 

communications (VLC) have relatively small ranges.

• Our approach  uses a remotely operated vehicle 

(ROV) swarm to deploy, recharge and retrieve 

sensors.

Retrieval Mechanism

• The retrieval system for the sensor modules is two 

barbed acrylic hooks mounted to the bottom of the 

chassis.

• The buoyant rings on the sensor modules are 

grabbed with these hooks and the modules can then 

be lifted back to the surface.

• The hooks are made of bright red acrylic to allow the 

image processing of the ROV to detect them.

Deployment Mechanism

• Inspired by the design of a vending machine.

• Assembled from a wire coil powered by a servo motor

• Mounted to the bottom of the ROV chassis via laser 

cut acrylic mounts with a metal rod through the center 

of the coil for additional support.

• Sensor modules hang from the loops of the coil by a 

buoyant ring at their top of their housings.

• Sensor Modules are advanced along the length of the 

coil as the servo rotates, when they reach the end of 

the coil they drop off the end and sink.

Wireless Recharging

• Uses magnetic induction via a transmitter receiver 

module circuit. The receiver rectifies the input to 

generate a DC power source.

• The receiving coil is embedded within the buoyant 

ring of the sensor module.

• ROV will use a servo powered gripper to hold the 

receiver in line with the transmitter.

Future Work

• Due to the changes in the payload of the ROV during 

operation, the buoyancy of the ROV also changes 

significantly. This issue can cause retrieval and 

recharging to be very difficult.

• In order to solve this issue a ballast tank will be 

added to the ROV in order to counteract adjustments 

in buoyancy during operation.Research funded by NSF Grant: #1646607
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