CUSTOMER APPLICATION

REGENT Cruft

Electric Seaglider

Concurrent Real-Time’s
HIL/SIL solutions play

a crucial role in the
development of REGENT
Craft’s electric seaglider.

"We were looking for a way to integrate
HiL and SiL outside of a Windows
ecosystem that would give us the
flexibility to integrate our vehicle
software emulation and multi-fidelity
hierarchical dynamics models in a

real-time environment. Concurrent’s
Simulation Workbench was a game
changer for us in this regard.”

- Evan Orenstein
Lead Vehicle Software Engineer
REGENT Craft Inc.
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Introduction

REGENT Craft Inc is pioneering the future of sustainable maritime mobility through
the development and manufacturing of all-electric seagliders, which will be nothing
less than a revolution in coastal transportation. Founded in 2020, the Rhode Island
company is developing an electric seaglider capable of exiting a harbor on a hydrofail,
initiating takeoff at a low velocity utilizing the water as a runway, and subsequently
flying above the waves at a maximum speed of 180 miles per hour. 40% of the global
population lives in coastal areas, where conventional ferries, slow and reliant on fossil
fuels, dominate local transport. REGENT'’s electric seaglider promises to be a game-
changer in coastal travel, combining the speed of an aircraft with the low operating
costs of a boat.

The REGENT seaglider is an all-electric wing-in-ground effect vehicle, flying within
one wingspan over the water to take advantage of numerous aerodynamic and
operational efficiencies. It enables increased payload capability and greater range over
other electric aircraft concepts. Its hydrofoil provides significant wave tolerance and a
smooth ride as the seaglider leaves a crowded harbor. Upon reaching open water, the
seaglider takes flight, retracting the foil and accelerating up to cruise speed—all while
staying within a wingspan of the water's surface. Operating the seaglider is performed
by coupling advanced digital flight software with simple boat controls. With an order
backlog of more than 600 seagliders, the first 12-passenger seaglider is expected to
enter service by the mid 2020 decade.

Overall, the REGENT seaglider represents a paradigm shift in maritime transportation
technology, offering numerous benefits in terms of sustainability, efficiency, versatility,
and passenger experience compared to standard ferries.

Challenge

For a young company like REGENT, the development of the seaglider is a major
endeavor. A traditional trial-and-error development approach where multiple
prototypes are built, tested, and refined is cost-prohibitive and time-consuming.

The challenge is to build a fully functional seaglider prototype capable of conducting
sea trials in varied real world conditions. But before testing on the water, REGENT
needed to develop and validate all hardware and software intended for real-time
operation on the vessel, using software in the loop (SiL) and hardware in the loop (HilL)
testing technology. This includes the vehicle control system, proving that the vessel
can interact with and control motors, the battery management system, actuators, and
more. REGENT’s primary goal was the ability to test the entire vehicle control system.
Additionally, they wanted the ability to prototype the data acquisition system. To meet
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these challenges, REGENT sought a real-time system capable of
including diverse development environments beyond the simulator
which could build HiL and software infrastructure around the
hardware testing system.

Solution

REGENT approached Concurrent Real-Time to help it address

and solve these unprecedented challenges. With its best-in-class
expertise in high-performance, real-time Linux software, hardware
and professional services, Concurrent Real-Time’s solutions are
uniquely positioned to give REGENT the combination of HiL

and SiL, high-speed data acquisition and signal conditioning

and low-latency transaction processing needed to develop its
seagliders. In particular REGENT uses Concurrent’s SIMulation
Workbench, a comprehensive framework for developing and
executing real-time HiL and man-in-the-loop simulations; iHawk,
a high-performance, Linux-based computer platform for time-crit-
ical simulation, data acquisition, and process control applications;
RedHawk, the most advanced open-source RTOS available in the
marketplace, and NightStar, a powerful, integrated toolset for
debugging and analyzing time-critical Linux applications. Using
these tools allows REGENT to simulate and validate their vehicle's
performance in real-world conditions before deploying it for
full-scale testing.

Electric Motor
Speed Controller

Leveraging Concurrent Real-Time’s best-in-class real time
solutions has allowed REGENT to accelerate their development
process and will support the certification process goals, ultimately
reducing the seaglider’s development time and costs. The

overall development environment for SiL and HiL system testing
facilitates early detection of potential issues, leading to improved
reliability and safety of the seaglider. Additionally, it allows for
scalability and automation of testing procedures, enhancing
efficiency and ensuring regulatory compliance. Concurrent
Real-Time’s technology plays an important role in realizing the
company'’s vision of revolutionizing coastal travel with their
innovative seaglider concept.
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Benefits

() Increased Efficiency: Concurrent Real-Time’s solutions
like RedHawk, SIMulation Workbench, and NightStar allow
REGENT to simulate and optimize their designs concurrently,
reducing development time and costs.

@ Accurate Performance Prediction: By utilizing these tools,
REGENT can analyze real-time performance under diverse
conditions, leading to more accurate predictions of its
behavior in the field.

(“) Enhanced Safety: Concurrent Real-Time’s solutions allow
for thorough testing and validation of the systems, ensuring
robustness and reliability in operation, which is crucial for
safety in maritime environments.

@ Seamless Integration: These tools seamlessly integrate
across diverse components, subsystems, and development
environments, ensuring REGENT compatibility with and
smooth operation of the entire system.

@ Iterative Design Improvement: With Concurrent Real-Time
solutions, developers can quickly iterate and refine the
design based on simulation results, leading to continuous
improvement and optimization of its performance and
capabilities.

summary

By harnessing Concurrent Real-Time's suite of solutions,
such as SIMulation Workbench, iHawk, RedHawk, and
NightStar, REGENT is able to extensively test their
seaglider’s systems prior to conducting full-scale trials.

This approach accelerates development, reduces costs, and
ultimately will support the certification process. These tools
let REGENT's engineers accurately predict performance
under various conditions which is crucial for safety in
maritime environments. In summary, Concurrent Real-Time's
technology is playing a pivotal role in helping REGENT
address its developmental challenges, ultimately propelling
their vision of transforming coastal travel into reality.



