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Abstract
Currently, only twenty percent of the oceans of the world have
been fully explored due to the constraints of deep-sea travel,
satellite imaging capabilities, and remote operated vehicle
efforts. These constraints have also led to an increasing need to
develop a solution for underwater exploration, environmental
monitoring, and search and rescue. Swarm technology presents
a possible solution to these issues by providing a scalable
approach through the design of low-cost-per-unit vehicles
tasked with team-centric goals to tackle problems on a scale
beyond that of an individual robot. CHBlue was designed as a
low-cost solution for an Autonomous Underwater Vehicle (AUV)
capable of swarm operations. This platform is capable of
communicating with light signaling, receiving low-level
commands from an operator, transmitting its global position,
and moving with four degrees of freedom.

Introduction
● CHBlue is an Autonomous Underwater Vehicle (AUV) Platform
designed for use in swarm robotics
● The name is the combination of blue robots (a term for robots
designed for use in water) and the Latin name for the Atlantic
Herring (Clupea Harengus), a species of fish that is known to
school and act in a group (swarm-like behavior)
● The CHBlue platform was designed to submerge up to ten
meters (32.8 feet) underwater, communicate primitively with its
neighbors, and interact with a wireless operator
● The underwater vehicle is capable of four degrees of freedom
(DOF) movement (Roll, Pitch, Yaw, and X-Translation) with
feedback being received from a six DOF inertial measurement
unit

Fig. 1: CHBlue Logo

Discussion

Design Overview
Three primary subsystems of the CHBlue platform:
1. The Autonomous Underwater Vehicle:
● Consists of a camera, light-emitting diodes, an
inertial measurement unit, four thrusters, a
computer, and a microcontroller
● Power is supplied from the float to the AUV
through the tether
● The computer will process images from the
onboard camera to look for and communicate
with neighbors through LED signaling
● The computer will send commands to the
microcontroller to affect the motion of the
vehicle.
2. The Tether
● Cat-6 ethernet cable with 22-gauge wire to bus
commands and power from the float to the AUV
3. The Float
● Consists of a Li-Po battery, microcontroller,
GPS antenna, and radio module
● The microcontroller serves as the bus between
the radio module and the platform
● It is tasked with sending GPS coordinates and
receiving commands to/from the operator

Fig. 2: 3D Modeled System

Ethical Considerations:
● Primary concern: High potential for leaking hazardous
materials into the surrounding environment
● Sources of concern:
○ Paints and Epoxies used in the fabrication of the
AUV pressure vessel
○ Li-Po battery
● How we addressed the concerns:
○ Before applying the paint and epoxies, we made
sure that each element would be safe for the
underwater environment
○ The battery was moved into the float to prevent
potentially loss of it if the submersible vehicle cannot
be retrieved
Future Work:
● Fabricate more CHBlue platforms to develop a swarm
● Developing swarm algorithms that are centered around
CHBlue capabilities
● Define rigorous dynamics and kinematics for the
submersible vehicle
● Handoff to future students for environmental monitoring
and swarm research

Conclusions

Results
● A prototype has been constructed and tested in a controlled environment.
● The AUV is controllable with primitive radio teleoperation
● Commands can be sent to the AUV through the control computer to carry
out different operations
● The electronics are mounted to a
removable shelf to allow for
upgrading/replacement of old
components
● A simplistic, stationary version of the
AUV is used to assist in swarm
communication and capturing footage of
the main AUV
Fig. 3: Constructed AUV

● Underwater robots can help with mapping the
environment and understanding the natural habitat of
the ecosystem
● Portable and low-cost design
● Autonomous swarm naturally monitors the
environment with an operator
● A homogenous robot swarm is helpful for each robot
to recognize each other as the same
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