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Figure 3.6: The ROUGHIE2 roll module is a complete redesign of the
original ROUGHIE's roll system. It has been greatly simpli ed to reduce
machining cost and improve reliability.

3.2.1 Processing Stack

The processing stack uses a BeagleBone Green running Linux as its central processing
unit. The BeagleBone with Linux is capable of supporting MATLAB for path plan-
ning operation and Python for low level hardware interaction. The 1GHz processor

ensures that low level interfacing will run unhindered while in operation.
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3.2.2 Vehicle State Sensors

Multiple sensors are used to detect the current state of the vehicle. The vehicle
state sensors are the minimum sensor capabilities required for basic dead reckoning

navigation. Sensors include draw wire sensors, a pressure sensor, and an Attitude

and Heading Reference System (AHRS).

Two Micro-Epsilon MK30 draw wire sensors are used to detect the position of the
pitch mass and ballast piston. Detection of the pitch mass location is used to establish
software limits on pitch mass location, set feedforward locations, and also calculate
the pitch mass location in the glider point mass model. Ballast piston location allows
the ROUGHIE2 to calculate its net buoyancy which is also used in the glider point
mass model. Both draw wire sensors operate on 5V and output an analog signal

between 0V and 5V depending on sensor position.

A Honeywell PX3AN1BHO010BSAAX pressure transducer is mounted inline with the
rest of the pump plumbing. This pressure sensor supports a pressure rating of 10 bar
and outputs an analog signal similar to the draw wire sensors. Pressure readings are

used for depth measurement.

A Vectornav VN-200 Rugged AHRS is installed in the ROUGHIE2 for inertial nav-

igation. The VN-200 provides pitch, roll, and yaw estimates as well as incorporates
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GPS positioning when surfaced. Pitch information is used to control the pitch mass
while in feedback mode, roll feedback is similarly performed. GPS positioning is used

when surfaced to perform dead reckoning navigation based on waypoint navigation.

3.2.3 Navigational Sensors

Additional navigation sensors can be equipped on the ROUGHIE2 due to its large
payload capacity. Navigational sensors such as a USBL system can support accu-
rate positioning relative to other vessel and AUVs. LBL systems can be installed
for operation in more fixed environments. The ROUGHIE2 can be equipped with
any variety of acoustic modems to enable long range communication between vehi-
cles. Some acoustic modems combine USBL localization into one sensor such as the
Evologics S2CR 48/78 Underwater Acoustic USBL System. Location and commu-
nication are two critical portions of creating an autonomous underwater network of
vehicles. Other navigational sensors that can be equipped on the ROUGHIE2 in-
clude a Doppler Velocity Log, Sonar, and any variety of traditional AUV sensors.
Every additional sensor will reduce vehicle endurance through additional power draw
and additional drag, so analysis must be completed to determine which sensors are

appropriate.
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