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A MARINE INDUSTRY OPERATING PLATFORM

Greensea develops technology to improve the
relationship between man and machine, and to
make the work they do together more effective,
more efficient, and more powerful.

OPENSEA is a patent-pending operating platform for the marine industry that transforms current technology
investments into powerful vehicle solutions. This mature technology is behind all of Greensea’s products, and
has over eight years of use in the field, including on some of the world’s most advanced ROVs. Developed by the
offshore-experienced Greensea team, this robust technology was purpose-built to make operations easier and
more accurate while minimizing expense and risk.

Technology has allowed
us to create powerful
new machines. But
while advances in
sensor technology have
made marine vehicles
more capable, they have created an
increasingly complex environment for
the operator.
Greensea started in 2006 based on the
belief that a reliable, operator-friendly,
integrated navigation and control
system could dramatically improve the
work we do with our marine vehicles.
Today, we provide practical commercial
solutions to make the hard work of the
marine industry easier, cheaper, and
ultimately more effective—all from
the unlikely, yet lovely, location of
Richmond, Vermont.
Thank you for the opportunity to
share our story.

OPENSEA

MAN & MACHINE

Native support for
thousands of sensors—
regardless of brand.
98%+ of system code
doesn’t change—
regardless of vehicle
or sensor set.
Built by experienced
offshore operators to
be simple to use.
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GREENSEA MARINE SYSTEMS

Unmanned Surface

Greensea’s products are currently running
on more than 700 marine vehicles of varying
shapes and sizes. Using the OPENSEA
software platform, Greensea can provide
flexible, scalable navigation and control
systems—allowing the same high-quality,
reliable products to run on micro-ROVs, large
work-class ROVs, submarines, hybrid vehicles,
jet-propelled boats, and more. In 2016,
Greensea systems will be found throughout
the marine industry and around the world.

Tightly integrated navigation and control technologies make vehicles more capable
by sharing critical data throughout the system. Centralized data increases awareness
for both the vehicle and the operator. This awareness, supported by an easy-to-use
interface (we call it Workspace), can dramatically improve productivity.
All Greensea navigation and control systems are integrated using the OPENSEA
software platform. OPENSEA unifies Greensea products with sensor technologies from
other manufacturers to provide one integrated system for your vehicle.

Brian Crist
Sr. Software Developer
Silicon Valley transplant
Rescue Diver
Tube amplifier craftsman

Diver Autonomy

Manned Subsea
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Unmanned Subsea

CONTROL & NAVIGATION

OPENSEA

STIDD RNAV2 AP2 with Greensea’s INS
and control products allows divers to
pre-plan missions and execute them
autonomously.
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UNIVERSAL INTEGRATED WORKSPACE
The Workspace fuses vehicle control, navigation, sensors, diagnostics, and data management into a single screen.
For many operators, this means the elimination of screens, computers, and third-party navigation packages. The
centralized data framework allows visualization, logging, archival, and playback of all vehicle and payload data,
including sonar and video with extension modules. With this powerful work environment, you’ll see a dramatic
improvement in the data quality you can mine from every mission.

MENU BAR
Diagnostics & tuning

SONAR
Target tracking
Exclusive Sonar Positioning

COMPASS ROSE
Vehicle attitude & trail

LOG, TIMESTAMP, & GEOREFERENCE
Greensea’s Workspace is a fully distributed, networked system supporting multiple
users, even in different locations. Team members can share vehicle and target data in
real-time between local workstations and a field office or remote command stations.
Operators can also configure the screen based on their task—drag edges of a window
to enlarge or hide areas on the screen.
DATA LOGGING
- Comprehensive data logging and archival
- Data playback
- Log marker utility
- Raw sensor logging
- Sonar and video recording with nav sync
CHART PLOTTING
- Third-party navigation package replacement
- Integrated ship navigation
- Chart / Geodata / Bathy support
- MOBs, waypoints, routes, & marker support

DEPTH & ALTITUDE
Monitor current & desired
WAYPOINTS
Execute a planned mission

VIDEO
Fully integrated

AUTOPILOTS
GOTO position, jog

MAPS & MARKERS
Describe objects of interest
Data logged, time-stamped

SET JOG
Move centimeters at time
INTEGRATED CHART PLOTTING
Layered geodata support
MULTI-VEHICLE DISPLAY
Ship & TMS support

MISSION PLANNING
- Mission archival and recall
- Real-time mission modifications
- Target management
- Hazard zone support

NETWORKED
- Multi-operator support
- Local and wide area integration
- Streaming sonar and video data
DIAGNOSTICS
- Individual device diagnostics
- Aggregated health and status
- Real-time signal visualization

Jason LaShelle
Production Manager
Former U.S. Coast Guard
100 Ton Master Captain
Rescue Diver
Avid Ukulele Player

ALARM MANAGEMENT
- User defined alarms
- Logged alarms
- Target management
- Hazard zone support
NETWORKED DATA DISTRIBUTION
- Distributed via Balefire Hub
- Support of unlimited individual workspaces

STIDD RNAV2 Workspace
“The challenge of making technology accessible to a diver
is to keep it simple. Greensea did a great job converting the
topside features of Workspace into an intuitive and easy-touse diver interface.”
— Jeff Carr, Diver Training and Operations Manager, STIDD
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BALEFIRE VEHICLE CONTROL SYSTEM

Jeremy Larson
Robotics Engineer
Systems Specialist
Physics Grad
Long Trail Hiker

Balefire is an easy-to-use, advanced vehicle control system for the marine industry.
It provides exceptional vehicle stability and maneuverability, allowing operators to
focus on their mission rather than the vehicle. Using the OPENSEA platform, Balefire
provides a stable, robust operating environment while still offering customization. The
basic Balefire system can be easily upgraded by adding modules that are installed by
simply downloading an update on your topside computer. Balefire comes with a fully
integrated Workspace (user interface) to provide the operator with a complete, indepth view of their system.
As with all Greensea products, Balefire is delivered as an easy-to-install hardware/
software product. Depending on your vehicle, it can be integrated topside or subsea.

MODULAR DESIGN FOR CUSTOMIZATION
Mission View

Sonar View

Video View

Mission Planning
Waypoints
Georeferenced Charts
Markers
Man Overboards
Heads-Up Display
Measuring Tools
*Geographically Overlaid Sonar

Target Tracking
Networkable
Export to Standard Video Files
Multi-Sonar Support
Logged & Synchronized
Georeferenced within Workspace
Intuitive Controls

Configurable Video Overlay
Networkable
Export to Standard Video Files
Multi-Video Support
Logging, Archival, Playback

Vehicle Positioning
Balefire Basic Control
Auto depth
Auto altitude
Auto heading
Fly-by-wire
Cruise Control

Station Keeping
Dynamic Positioning
Reacquisition
GOTO Position
Advanced Fly-by-Wire
Autopilots: Depth, Altitude,
Heading, Pitch, Roll, Velocity,
Descent/Ascent

Automated Positioning
Mission Execution
Waypoint Execution
Task Automation
Real-Time Supervision

Sonar Positioning
Target-Relative Positioning
Target-Relative Control
Click-to-Acquire
Hazard/Keep Out Zones

All advanced vehicle positioning modules require vehicle position data provided by an INS
plus one or more aiding sensors (e.g. Doppler Velocity Log, LBL, USBL, line counter, etc.).
* When paired with the sonar view module.
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INSPECT INERTIAL NAVIGATION SYSTEMS

OPTIMIZED FOR VEHICLE CONTROL

The INSpect GS inertial navigation systems (INS) deliver low-cost, accurate navigation with substantially less size,
weight, and power requirements than traditional INS products. Using the OPENSEA software engine, the INSpect GS
products fuse and filter data from available navigation aiding sensors to produce an accurate and stable navigation
estimate that minimizes noise, bias, and variable sensor data rates. Vehicles receive optimized data for position,
velocity, heading, altitude, depth, pitch, and roll to support advanced vehicle control.

Greensea’s INSpect GS inertial navigation systems are built on a flexible and scalable
software/hardware architecture that’s optimized for vehicle control. Add mission
planning, autopilots, and even full automation to the basic INS and all the navigation
and control capabilities—2D chart plotting, data logging, diagnostics, and user
tools for operating and configuration—are integrated and pulled together into the
Greensea Workspace.

15.9 cm

Features and highlights for the INSpect GS product line:

14.4 cm

7.5 cm

INSpect GS4 FOG INS is an easy-toinstall, fully-integrated system that can
accommodate a wide array of aiding
sensors and be upgraded to include
Balefire vehicle control.

28.6 cm
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22.2 cm

5.5 cm
INSpect GS1 software supports most
sensor configurations and is delivered
in an OEM format.

4 Sensor fusion

4 Easy to install

4 Full INS positioning

4 Small and lightweight

4 Small, integrated high-accuracy
fiber-optic gyro (FOG)

4 Works with any vehicle or sensor set

4 Integrated high-accuracy
depth sensor
4 Integrated magnetic digital compass

Increase the accuracy of the INSpect
INS with a high-accuracy depth sensor
and a fully integrated Doppler Velocity
Log (DVL).

4 Use existing navigation aiding
sensors: USBL, LBL, DVL, GPS,
odometer, altimeter, turns counter,
and other orientation sensors

4 Uses patent-pending OPENSEA
technology
4 Proven for mid-water station keeping
4 Optimized for advanced vehicle control

Colin Riggs
Sr. Robotics Engineer
Product Development
Physics & Math Degrees
Organic Farmer

Shay Osler
Robotics Engineer
Electrical Engineer
Sonar Specialist
Diver, Subsea & Sky
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GREENSEA SYSTEMS
Inspection-Class ROV

INTEGRATED, SCALABLE, & FLEXIBLE
Notable Work-Class ROV

Towfish/Glider

Diver Propulsion

Submarine

Heath Hescock
Deep Ocean Engineering

Outland

U.S. Navy CURV

MBARI

BellaMare

Saab SeaEye

Teledyne SeaBotix

NOAA

ROPOS

Exocetus

Forum SubAtlantic

VideoRay

Schmidt Ocean Institute

University of Hawaii

Klein

Greensea Systems partners with manufacturers throughout the marine
industry. Call today to discuss how the OPENSEA operating platform can
benefit your vehicle.
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STIDD

Hawaii Underwater Research Lab

Workboat

USV

NAMJet

Teledyne Oceanscience

Robotics Engineer
Electrical Engineer
Prototypes & Designs
Outdoorsman & Skier

“To do it with the waypoint tracking that’s integrated into the Greensea system is pretty
simple... You just enter your end points and your start points and away you go, as opposed
to having someone write a whole bunch of control code and integrate the DVL. It was a big
effort every time we did it, so having it integrated is a big deal for us.”
UC San Diego SCRIPPS

		

— Craig Dawe, MBARI’s Technical Support Manager & Ventana’s Chief Pilot
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SERVICE, SUPPORT, MAINTENANCE, TRAINING
Greensea offers a three-tier service, support, maintenance, and training program
designed to meet the needs of most customers. Customized programs are available
as necessary, including on-site and/or offshore support.

Ben Hook
Engineering Technician
Computer Engineer
Hands-On Tinkerer
Musical Genius

Basic

Professional

Enterprise

X

X

X

X

X

Software Updates
Bug Fixes
Minor Feature
Major Feature

X

Support Access
Email

X

Business Hour Phone Support

X

X

X

X

24-Hour Phone Support

X

KNOWLEDGE BASE
Greensea has developed
an extensive digital
documentation and training
center with continually
increasing content.
4 Personalized to users
4 Interactive content
4 Customizable content
4 Custom Portals
4 Quickstart Guides
4 Industry reference
materials
4 Glossary of terms

Training
Five Hours Online

X

Ten Hours Online

X

On-site

X
X

Communications
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Newsletter

X

X

X

Knowledge Base Access

X

X

X
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