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Content overview

Uncrewed Systems Technology was 
launched in 2014 by High Power Media.  
It’s the first ever publication to focus  
entirely on providing independent
coverage of the engineering of uncrewed
systems. Published bi-monthly, this 
technical resource probes the cutting-
edge projects of today to provide in-
depth research insights, using rigorous 
investigation backed by professional peer 
review and critical analysis.

In order to seize more than your fair  
share of the fresh opportunities being 
created in this exciting sphere, ensure  
that Uncrewed Systems Technology  
is part of your marketing plan.

Platform One
In each issue the news section is focused on technological 
development. Business and politics are only covered in so 
far as they impact directly on engineering solutions. From 
the outset the publication has dealt in hard science.

Uncrewed Systems Insights
Insights reveal the latest technological advances  
across all uncrewed vehicle platforms, as well as a  
number of specific industry applications. UAVs, UGVs, 
UUVs, USVs and Uncrewed Space Vehicles will all take 
their place in the spotlight, as well as sectors utilising this 
burgeoning technology including Mining, Agriculture, 
Surveillance, Inspection, Transportation & Security 
applications. Our technical resource provides invaluable 
knowledge for engineers.

Uncrewed Vehicle Dossiers & Digests
Each issue contains at least one main dossier and one 
digest offering an incredibly detailed look at a high profile 
uncrewed vehicle project, revealing many secrets of the 
technology that are simply not reported anywhere else.

Powerplant Dossiers
The world of uncrewed systems has created new 
requirements for small internal combustion engines and 
electric motors, to the extent that currently there is far 
from agreement as to the most appropriate technical 
solution. A host of different approaches are being 
exploited, from Wankel rotary to reciprocating, from 
battery electric to fuel cell and all manner of hybrids. 
Each issue’s powerplant dossier explores in depth one 
of the diverse innovative power units at the forefront of 
today’s uncrewed revolution.

Focus on…
Revisited just once every 3 years the focus acts as an 
excellent source of reference on specific products and
types of engineering service – topics covered include:

• 5G Radio • Additive Layer Manufacturing
• Advanced Materials • Ancillary Engine Systems  
• Antenna • Artificial Intelligence (AI) • Autopilots • Batteries
• Cable Harnesses • Composites • Connectors
• Data Storage • Design Software • Electric Motors
• Embedded Computing • Engine Control Units
• Fuel Cells • Gimbals • Ground Control Systems
• Image sensing • IMUs, Gyros & Accelerometers  
• Launch Systems • LiDaR • Machine Learning  
• Maintenance • Motion Control • Motor Controllers  
• Navigation System • Parachutes • Performance Monitoring
• Personal Information Systems
• Power Management Systems • Propellers
• Radio Links & Telemetry • Real Time Operating Systems
• Sense & Avoid / Radar • Servo Actuators  
• Simulation & Testing • Solar Power
• Sonar & Acoustic Systems • Thermal sensors  
• Video Encoding
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Readership

Uncrewed Systems Technology 
magazine is read both in print and online by 
engineers around the world actively working 

By country

on developing technological solutions  
for uncrewed vehicles and the systems  
that support them.

Where in the world

• Argentina • Australia • Austria • Azerbaijan  
• Bahrain • Belgium • Brazil • Bulgaria  
• Canada • Chile • China • Colombia • Croatia  
• Cyprus • Czech Republic • Denmark • Ecuador  
• Egypt • Estonia • Finland • France • Germany  
• Greece • Hong Kong • Hungary • Iceland • India  
• Indonesia • Ireland • Israel • Italy • Japan • Jordan  
• Kuwait • Latvia • Lebanon • Lithuania • Luxembourg  
• Malaysia • Mexico • Monaco • Nepal • New Zealand  
• Nigeria • Norway • Pakistan • Peru • Philippines  
• Poland • Portugal • Romania • Saudi Arabia  
• Singapore • Slovakia • Slovenia • South Africa  
• South Korea • Spain • Sweden • Switzerland • Taiwan  
• Tanzania • Thailand • The Netherlands • Tunisia 
• Turkey • UAE • UK • Ukraine • USA • Vietnam

USA      UK      Rest of Europe      Rest of World

48%

17%
19%

16%

Print readership
6,000 individually mailed copies,  
shared by 3 readers on average

Online readership
Unique, returning users  
over the last 12 months

Circulation

18,000

25,000

• Chief / Head / Lead / Principal Engineer  
(UAV, UGV, USV, UUV)   

• Aerospace Engineer • Airworthiness Engineer 
• Autonomous Systems Engineer • Chief Scientist  
• Development Engineer • Director of Design   
• Electronic Design Engineer 
• Embedded Software Engineer 
• Hardware Engineer • Head of Innovation 
• Lead Robotics Engineer  
• Materials Manager • Mechatronics Engineer 
• Mechanical Engineer  • Program Manager 
• Project Engineer • R&D Engineer • Robotics  
• Researcher • Research Scientist 
• Senior UAV Technician • Software Developer 
• System Integration Engineer • Technology Researcher 
• UAS Logistics Analyst • UAV / UAS Operator 
• UAV / UAS Pilot • UV Specialist
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TECHNOLOGY FOCUS: 
Additive Manufacturing
The ability to produce unique shapes gives developers of 
uncrewed systems many more design options. This article 
will look at the latest 3D printing technologies and additive 
manufacturing processes and materials, from metals to carbon 
fibre, for use in UAVs and space systems.

PRODUCT FOCUS: 
Ancillary engine systems
Engine manufacturers are developing greener, more 
environmentally-friendly power, and leveraging new 
advancements in fuel injection, alternators, exhaust systems and 
much more. We will look into the choices for fuel efficiency that 
pave the way for cleaner hybrid powertrains on air, land and sea.

INSIGHT: Uncrewed Surface Vehicles

TECHNOLOGY FOCUS: 
Power management
Squeezing the maximum performance out of a battery pack safely 
is a key requirement for many uncrewed systems. This article will 
look at the latest technologies for power management to provide 
the most effective monitoring and power delivery systems.

PRODUCT FOCUS: 
Servos
As autonomous vehicles pull heavier loads and forces, servo 
actuators must be made ever more powerful and reliable to shift 
rudders, ailerons, robotic arms, and engine throttles as necessary 
for all sorts of missions. This feature will investigate the latest 
designs and advancements in such products.

INSIGHT: Uncrewed Aerial Vehicles

TECHNOLOGY FOCUS: 
Real time operating systems
Real time operating systems (RTOS) are a key component 
of uncrewed systems. This article will look at the latest RTOS 
technologies, including the Zephyr open source software and 
the tools for developing robust, secure systems, including the 
emerging Rust programming language.

PRODUCT FOCUS: 
Thermal imaging systems
Infrared and near-infrared cameras are used by uncrewed 
vehicles to capture critical data on the health of crops, the 
structural condition of buildings, the presence of gas leaks, or 
the locations of people or wildlife. We will investigate the latest 
advancements and applications of thermal imagers in this feature.

INSIGHT: Defence

TECHNOLOGY FOCUS: 
Video encoding
As sensors provide higher resolution images so wireless links 
require more robust, efficient encoding of video. This article looks 
at the latest video encoding technologies and standards and 
how these interact with the wireless networks, from direct links to 
cellular and satellite systems.

PRODUCT FOCUS: 
Cable Harnesses
With uncrewed and driverless vehicles running on higher voltages 
than ever before, and carrying denser and more sophisticated 
data and control networks, improvements in cable products go a 
long way towards weight saving, reliability, energy efficiency and 
more. This article will look into the latest such improvements.

INSIGHT: Uncrewed Space Vehicles
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Publication date: 19th June 2023
Bonus distribution: Paris Airshow, France
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A
s reported in the past 

in this publication, the 

traditional helicopter 

configuration has long left 

something to be desired 

among military and civilian end-users. 

Commonly cited weaknesses include the 

maintenance costs of their swashplate 

and other moving parts, the vulnerability 

of the tail rotor, and a tendency towards 

mechanical failures in mid-flight.

Meanwhile, well-established alternatives 

have failed to establish themselves. For 

example, autogyros are not actually 

capable of VTOL but fly through 

autorotation, spinning and providing lift 

only passively as the air flows through 

them. They are also not especially energy 

efficient, owing to the drag and back- 

forces generated during autorotation.

Against this backdrop, Jim Vander 

Mey – the CEO and founder of UAV 

manufacturer Aergility – was motivated to 

design a VTOL system that is simpler and 

safer than a helicopter, and more efficient 

and capable than an autogyro.

He examined how autogyro technology 

might be used towards that goal, 

eventually coming up with a form of flight 

and power control that Aergility calls 

“managed autorotation” (MAT).

An aircraft that flies using MAT uses 

multiple vertically disposed rotors 

to perform all the roll, pitch and yaw 

movements. The rotors are spun by 

electric motors that incorporate fixed-pitch 

propellers and no swashplate, meaning 

no notably vulnerable points of failure.

During cruise, around half the lift from 

MAT is achieved using fixed wings, with 

the rotors mounted near the wingtips 

and on booms installed along the length 

of either wing; the rest of the lift comes 

from the rotors, and forward motion 

comes from a powered pusher or tractor 

propeller. That enables an autorotation 

pitch very close to 0º, and the inherent 

balancing of the craft’s rotors allow 

Cost and energy efficiency are the watchwords for 
this cargo-carrying UAV, thanks to a technology 
called managed autorotation. Rory Jackson reports

Freight agent
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Many UAVs and USVs 
now come fitted with 
solar panels covering 
much of their surfaces. 
The interest in solar 

energy comes from more than it being 
a potentially limitless source of green 
power; for uncrewed systems it extends 
autonomy in a practical sense. 

For many electric UAVs for instance, 
the bulk of hands-on maintenance has 
been reduced to swapping a fresh battery 
into the chassis (repairs and overhauls 
notwithstanding). But if a UAV can land 
in a field and sit while being recharged by 
sunlight then maintenance technicians 
don’t need to lift a finger. Much like 
satellites or the uncrewed systems 
on Mars, the vehicles can take care of 
themselves thanks to their solar panels. 

The most prominent examples of 
autonomous systems using solar cells 
include high-altitude, long-endurance 
(HALE) pseudosatellite platforms. 
The Airbus Zephyr and BAE Systems’ 
PHASA-35 projects are perhaps the 

most widely known of these, the 
former having set a new world record 
for autonomous flight endurance last 
summer thanks to its specific selection 
and integration of solar cells. Several 
more HALE UAVs are now also being 
developed by other companies.

These aircraft are intended to fly in the 
stratosphere for around a year at a time, 
where light interference will be minimised 
during the day, and lift is maximised by 
using a very large, high aspect-ratio wing 
to provide plenty of area for photovoltaic 
(PV) cells to be integrated as a less 
weighty source of power than batteries. 
Trying to supply them with energy from 
batteries alone for 365 days would soon 
render them unfeasibly heavy.

Similarly, long-endurance USVs from 
companies such as Saildrone, Mayflower 
and AutoNaut (see UST 38, June/July 
2021; UST 42, February/March 2022; 
and UST 12, February/March 2017 
respectively) are packed with solar panels 
for replenishing their batteries while 
sitting relatively stationary in mid-ocean. 

While weight reduction is less mission-
critical for sea vessels, the space saved 
in their hulls by exchanging battery 
volume for thin solar panels enables 
more electronics hardware for research, 
mapping and comms relay missions, 
enhancing the usefulness of these 
vehicles and the return on investment 
from their voyages.

Beyond these, however, there is a wide 
and growing array of short to medium 
endurance electric uncrewed systems 
that are at least partially solar-powered. 
This has come from PV technology 
advancing and maturing to the point 
that it is not only accessible to smaller 
companies from a cost perspective, 
but also worthwhile for enhancing 
performance, with the most important 
performance parameters varying 
according to the use case.

Multi-junction cells
Power density (wattage relative to 
volume) and specific power (wattage 
relative to mass) remain the most critical 
factors for high-end, long-endurance 
users considering installing solar cells on 
their uncrewed systems. 

Both specifications tie in with solar 
conversion efficiency – that is, the amount 
of sunlight transmitted into the cell and 
turned into current, rather than being 
reflected or lost as heat. While there are 

Saving weight in uncrewed systems 
is only one benefit of solar power, 
writes Rory Jackson, who reports on 
advances in the technology

Travelling

February/March 2023  |  Uncrewed Systems Technology    
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it to fly with whatever pitch attitude is 

most efficient, eliminating the typical 

inefficiencies of autogyro operation.

Also, as the aircraft changes attitude 

or is cruising, any of the rotors (while 

unpowered for autorotation) can also 

be used as generators. As the air 

spins them, the motion is converted 

into electricity to recharge the onboard 

batteries: essentially it’s an aerial form of 

regenerative braking.

In short, the MAT-powered aircraft takes 

off and lands using its electric motors like 

a multi-rotor, flies using the air blowing 

through its unpowered rotors like an 

autogyro (with help from its fixed wings like 

a plane) and performs attitude changes by 

occasionally powering its rotors.

“To develop my concept for managed 

autorotation, I first built a custom flight 

controller in Python in order to interface 

with X-Plane’s flight simulator software; 

that’s where I originated the flight 

controller that I then filed a patent on in 

August 2014,” Vander Mey recounts.

Having affirmed that his flight controller 

architecture worked, he showed it to 

aviation expert Larry Yonge, who liked 

what he saw. The two then formed 

Aergility in May 2015 to develop the 

concept into a product.

That product is now the ATLIS UAV, a 

1550 lb (703 kg) MTOW hybrid-electric 

aircraft designed as a cost- and energy-

efficient autonomous air freight solution. 

It runs on a microturbine engine and 

carries up to 295 kg of fuel and payload, 

so if for instance around 200-205 kg of 

cargo and 90-95 kg of fuel are loaded, 

it can deliver that cargo up to 450 miles 

(724 km) away.

If an optional auxiliary fuel tank is 

installed, taking the UAV’s fuel capacity 

from 94.6 to 125 litres, that range rises 

to nearly 966 km – and of course, it will 

take off and land vertically in any space 

accommodating its 10.15 m wingspan. 

It cruises at 193 kph and has a 

Aergility ATLIS   |   Dossier

Uncrewed Systems Technology  |  December/January 2023

The ATLIS combines aspects of autogyro flight with multi-rotor flight 
(Images courtesy of Aergility)
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Anyone with first-hand 
experience of seasickness 
will know how unpleasant 
it is, and the range of 
measures available to 

avoid feeling it again. For the creators 
of the Wave Adaptive Modular Vessel 
(WAM-V) though, it sparked the birth and 
evolution of one of the most in-demand 
USVs in the maritime data market.

The story of the WAM-V begins in 
the 1970s, when Drs Ugo and Isabella 
Conti took a round-the-world trip with 
their family on a 50 ft ketch, a journey 
spoiled by Ugo’s continuous seasickness. 
That drove him to envision engineering 
solutions to the boat’s rolling and crashing 

motions that had so upset his health. 
Eventually, in the late 1990s, the 

idea of a passively self-adjusting 
mechanical platform took hold in their 
minds, motivating them to found Marine 
Advanced Research in 2004. The 
company is now called Marine Advanced 
Robotics (MAR), to emphasise its focus 
on developing the WAM-V as a series of 
uncrewed platforms rather than crewed 
vessels (as the mechanisms originally 
developed to prevent seasickness 
also make for a survey platform that 
can remain highly stable amid rough 
seas), and is owned by Ocean Power 
Technologies (OPT), which acquired it in 
November 2021.

Marine Advanced Robotics WAM-V   |   Dossier

Chronic seasickness spurred the 
development of this USV and its 
patented suspension and articulation 
system. Rory Jackson has the details

Uncrewed Systems Technology | April/May 2023

Proteus was the first demonstrator version of the WAM-V, 
developed as a crewed vessel and unveiled in 2007
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multiple layers in a solar panel, including 
outer layers of highly transparent glasses, 
encapsulant polymers and metallic back 
sheets – and the adhesives used in 
between – at the centre of all of them is 
the PV semiconductor cell, which carries 
most of the specifications that will define 
an end-user’s decision on whether to 
mount solar cells.

The materials at the top end provide 
the highest commercially available 
solar conversion efficiency. Continuing 
to lead the way are multi-junction 
materials, which incorporate different 
semiconductors that are individually 
optimised for conversion efficiency at 
different wavelengths of solar energy. 

The most prominent productionised 
example for UAVs remains a triple-
junction cell combining indium gallium 
phosphide (InGaP) with gallium arsenide 
(GaAs) and indium gallium arsenide 
(InGaAs). Collectively these materials 
provide more than 90% external 
quantum efficiency (the ratio of the 
number of charge carriers collected by 
the solar cell to the number of photons 
of a given energy shining on the solar 
cell from outside) over wavelengths 
of 450-1200 nm, and a typical power 
conversion efficiency of 28.5% in AM0 
(zero atmosphere) and 30% in AM1.5 
(terrestrial atmosphere). 

This solution also comes with a mass 

density of 250 g/m2, a power density of 
390 W/m2 and a specific power of  
2200 W/kg in AM0, and is highly 
encapsulated for ruggedisation 
against UV light, ozone and very low 
temperatures. Other multi-junction 
cells are of course available, particularly 
among those used by spacecraft, but 
they are often many times heavier. 

Multi-junction panels are however 
among the most expensive, given that 
adding more semiconductors to a panel 
increases development and manufacturing 
costs, but interest in them nonetheless 
extends beyond their use in the 
stratosphere. For instance, some military 
users are expressing interest in integrating 
multi-junction solar onto their low-altitude 
small UAVs for a more persistent power 

supply and range extension during border 
patrols and similar work. 

Elsewhere, the imminent boom in 
small satellites for applications such as 
telecoms, navigation and mapping will 
drive demand for highly efficient solar 
panels to power their dense electronics. 
Of course, these will mean changing their 
protection systems, doping systems 
and material thicknesses to account for 
issues such as outgassing or high levels 
of radiation in outer space. 

But as their extensive hardware 
will come with a minimum power 
requirement, the ability to install more 
solar power for less weight will reduce the 
cost of launching them into orbit, which 
remains the major expense for this new 
space industry.

Solar power   |   Focus

light

Uncrewed Systems Technology  |  February/March 2023

Multi-junction solar cells power a wide range of UAVs across 
defence as well as commercial markets, from high-altitude 

pseudosatellite platforms... (Courtesy of Airbus)

...to smaller UAVs whose users want range 
extension as well as a recharging capability in 
remote areas (Courtesy of Microlink Devices)
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On-site set-up
The set-up of each customer’s system 
is strongly influenced by the topology 
of the site and the customer’s priorities. 
“No two sites are the same,” O’Callaghan 
points out. “Initial consultation with the 
client allows us to identify key vulnerable 
areas that need an extra layer of safety 
and security on top of those already 
implemented or as a standalone system.” 

Site visits are usually conducted during 
phase one of a construction project, 
which is usually after its location has been 
confirmed.

“We visit the site and conduct the 
site security assessment, basically to 
detail how the automated services and 

systems will help the customer solve the 
problems they face, whether they involve 
intruders, theft or criminal damage 
for example, or if the customer wants 
inspections and surveys,” O’Callaghan 
says. “We detail the boxes they need, 
how many, and obviously how we intend 
to run the operation. 

“If an in-person visit is not feasible then 
we conduct a virtual visit to gain a general 
understanding of the site and the factors 
we need to consider when planning 
operations there.”

He adds that site surveys are 
conducted at ground level as well as 
from the air. The ground survey involves 
a walk-around by a specialist and is 
followed by a UAV mission to provide 
360o coverage of the site. Information 
obtained from the survey enables the 
Protegimus team to design a bespoke 
set-up, which includes the number and 
location of UAV-in-a-box units. 

The number required depends 
on factors including the size and 
environment of the site, the required 
frequency of patrols, inspections, 
mapping flights and so on, and the 
coverage required, which could be 24/7, 
on-call, daily or weekly, for example. 

The safest and most efficient 
positions for the box (or boxes) might 
be well above ground level, O’Callaghan 
notes, in which case the company will 
build custom elevated platforms on 
which to mount them. 

A system typically requires at least 
two people to install, followed by 
operational planning for the site by one of 
Protegimus’ UAV specialists. 

“The most common challenge 
we’ve faced with sites is the support 
infrastructure in terms of power and 
Ethernet connectivity,” he says. “If Ethernet 
is not available then we can run operations 
over a 4G network, as the docking station 
has an integrated router to enable docks to 
be installed almost anywhere.”

Idiployer’s Nexus box hosts a DJI Mavic 
2 Enterprise Advanced quadcopter, 
a combination that has been through 
thousands of hours of testing and 
subsequent operations, O’Callaghan 
says. This is the principal UAV in use by 
Protegimus, but Idiployer is developing a 
new version of the box known as Nexus 
Plus that will also support the Mavic 3 
Enterprise and Mavic 3 Thermal.

The system can also be integrated 
into existing security infrastructures 
such as video management systems, 
CCTV, passive infrared sensors and 
alarms. “These can all act as triggers to 
alert the UAV to go to a specific location 
to investigate further. This is achieved 
through FlytNow’s flight software and 
application programming interfaces,” 
O’Callaghan explains. 

In the Protegimus remote operations 
centre, the number of people dedicated to 
each customer depends on factors such 
as the level of risk associated with 

Protegimus Protection security services   |   In operation
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The Idiployer box needs a level surface, power and 
connectivity to operate. Some sites allow ground-

level siting, others need elevated platforms
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(UST 1, November 2014 and UST 33, 
August/September 2020).

“Soon after becoming a UAV 
reseller, we started some work of our 
own in robotics, developing UGVs for 
counter-IED work by the Italian army 
in Afghanistan,” says Pietro Lapiana, 
president of Eurolink Systems. 

“The idea to create our own UAVs 
came 3 years ago, when we observed 
in the market that although there were 
thousands of drones being used around 
the world, most of them were essentially 
just bricks with arms. Add to that all their 
surrounding electronics, antennas and 
so on, and you find that many drones are 
rather inefficient aerodynamically.”

As luck would have it, about a year ago 
a northern European military customer 
approached Eurolink with a request for a 

UAV capable of airspeeds of more than  
100 kph and autonomous take-off and 
landing, for delivering blood for operating 
theatres potentially only 2-3 km from the 
front line. Another request was a flight 
endurance of an hour while carrying 1.5 kg 
of blood. 

These provided Eurolink with a number 
of key specs that it needed to take from 
the concept stage through to prototyping. 
“As far as physical design points went, our 
first decision was not to use any Chinese 
or hobbyist components,” Lapiana says. 
“If the customer came specifically to us 
for an OEM UAV, it meant they were after 
high-end, mission-critical components, 
not anything cheap or that they could find 
elsewhere.

“Also, if the customer wanted high 
speeds, the UAV had to be aerodynamic, 
so since we were starting from a blank 
sheet, we didn’t want to spend ages on a 
ground-up education in fluid dynamics. 
We therefore decided to go straight 
to studying Mother Nature, who has 
had millions of years to optimise and 
streamline animal shapes.”

At around this time, Lapiana and his 

team observed that Airbus was working 
on its A330-743L BelugaXL aircraft, 
a Beluga whale-shaped fixed-wing 
transport aircraft developed to replace 
the similarly biomimetic A300-600ST 
Super Transporter, and took inspiration 
from the concept. 

In Eurolink’s eyes, the Beluga whale 
shape had the advantages of a big frontal 
head for easy storage of avionics, batteries 
and other parts, as well as a highly fluid 
dynamic nature by virtue of evolving to 
swim adeptly in water at different speeds.

Species of Beluga
The Beluga UAVs can be divided into 
two broad groups depending on the 
general application they are designed 
for: logistics or ISR. For the former, a 
2.5 litre cargo bay is attached to the 
bottom of the body, or an optional, 
larger undercarriage system with 14 litres 
can be installed instead. In the latter, a 
custom-engineered gimbal is installed 
with a suite of sensors matching the 
customer’s mission needs.

Some commonalities exist between 
the UAV’s variants. Each is an all-

Eurolink Systems Beluga   |   Digest
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The Beluga has been designed with a 
biomimetic hull shape and exploits the 

company’s extensive experience in electronics 
(Images courtesy of Eurolink Systems)

The Beluga can be supplied as a logistics 
UAV with 2.5 litres of cargo space, or an 

ISR version with a customised gimbal
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C
ompetitive motorsport has, 

for over a century, motivated 

countless innovations that 

have filtered through to 

safer, more comfortable and 

more efficient automotive solutions. Small 

wonder then that many of the world’s 

major vehicle OEMs, transport authorities 

and industry stakeholders advocate 

investment and engagement in motorsport 

as a means of achieving industrial and 

engineering advances. 

That knowledge was what motivated 

the state authorities in Indiana to meet 

with the heads of the Indianapolis Motor 

Speedway (IMS) and the Energy Systems 

Network (ESN) in 2017. The groups 

sought to brainstorm how the IMS’ 

history and recognition, together with the 

Indianapolis motorsport industry, could be 

used to foster a new wave of advanced 

technology development in Indiana.

As electric racing was already the 

province of Formula E, the groups instead 

felt they ought to focus on autonomy, 

which they agreed was the next 

breakthrough in automotive innovation. 

Investigations into past prize 

competitions aimed at encouraging 

autonomous innovations followed, 

particularly the DARPA Grand Challenges 

of 2004 and 2005. By 2019, Indiana, the 

IMS and ESN had begun talking with 

a range of universities as prospective 

competitors, and companies who might 

be sponsors, partners or suppliers. 

Discussions with universities also 

established what the general state  

and focus of driverless autonomy projects 

were, and therefore how to regulate an 

autonomous racing contest to ensure a 

fair and achievable competition.

So it was that in May 2019, just days 

before the Indy 500, a workshop of 30-

40 industry, academic and government 

organisations gathered to design 

and format a prize competition that is 

now known as the Indy Autonomous 

Challenge (IAC).

As Paul Mitchell, president of the IAC 

(and president and CEO of the ESN) 

recounts, “That workshop defined the 

blueprint for the rule sets we have now. 

For instance, it was decided early on that 

we would standardise the race hardware – 

teams would not build their own racecars. 

“That was very unlike the DARPA 

contests. Those events saw 

experimentations with autonomous 

Hummers and motorcycles, and Stanford 

University won in 2005 with a modified 

Volkswagen Touareg. But you can’t really 

do that with racecars. One, it’s not easy to 

fund and build a racecar; and two, it’s not 

safe to run a bunch of them at the same 

time on a track when they’re operating 

on self-driving software stacks. 

“So we determined that, at least in these 

early years, the competition should focus 

on the software elements of autonomy. 

The teams would be responsible for 

IAC AV-21   |   Dossier

The Indy Autonomous Challenge 
has created a hotbed for advances 
in uncrewed vehicle technology, as 
detailed by Rory Jackson

Uncrewed Systems Technology  |  October/November 2022

In January this year, Team PoliMove won the 
first autonomous head-to-head race event 

at the Autonomous Challenge at CES...

... and went on to set the world record for autonomous 
land speed at 192.2 mph with its AV-21 at the 
Kennedy Space Center in the following April

well as what to many are the unattractive 
conditions and terms of the work. As a 
result, the country’s logistics industry 
was roughly 80,000 truck drivers shy of 
its optimal worker count in 2021, and as 
more and more older drivers retire without 
anyone to replace them, that figure is 
expected to grow to 160,000 by 2030.

However, autonomous trucking 
would allow freight workers to limit their 
journeys to local logistics centres, truck 
transfer hubs and remote monitoring 

stations, instead of enduring countless 
uncomfortable driving hours, sleeping in 
or above the cab, and so on.

And without drivers needing to sleep and 
recuperate between their 11-hour driving 
stints, self-driving cargo trucks could 
operate 24/7, with only short intermittent 
stops for refuelling, tyre changes and other 
maintenance. The growing demands on 
the logistics industry for freight and better 
working conditions could therefore be 
addressed entirely through autonomy.

Such benefits have been recognised 
by the industry for some time, and as a 
result there are now some major players 
achieving success in autonomous 
trucking. Kodiak Robotics in particular is 
led by a number of experts in the field, 
many of whom cut their teeth on the 
Google self-driving car project (better 
known these days as Waymo), including 
its CTO Andreas Wendel, who has 
worked on autonomous driving for more 
than 10 years.

ambition
Kodiak Robotics was formed in 2018, bringing together engineers from Waymo, Apple, Uber, 

Lyft and other companies to develop self-driving trucks (Images courtesy of Kodiak Robotics)

Kodiak Driver   |   Dossier
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A
s reported in the past 

in this publication, the 

traditional helicopter 

configuration has long left 

something to be desired 

among military and civilian end-users. 

Commonly cited weaknesses include the 

maintenance costs of their swashplate 

and other moving parts, the vulnerability 

of the tail rotor, and a tendency towards 

mechanical failures in mid-flight.

Meanwhile, well-established alternatives 

have failed to establish themselves. For 

example, autogyros are not actually 

capable of VTOL but fly through 

autorotation, spinning and providing lift 

only passively as the air flows through 

them. They are also not especially energy 

efficient, owing to the drag and back- 

forces generated during autorotation.

Against this backdrop, Jim Vander 

Mey – the CEO and founder of UAV 

manufacturer Aergility – was motivated to 

design a VTOL system that is simpler and 

safer than a helicopter, and more efficient 

and capable than an autogyro.

He examined how autogyro technology 

might be used towards that goal, 

eventually coming up with a form of flight 

and power control that Aergility calls 

“managed autorotation” (MAT).

An aircraft that flies using MAT uses 

multiple vertically disposed rotors 

to perform all the roll, pitch and yaw 

movements. The rotors are spun by 

electric motors that incorporate fixed-pitch 

propellers and no swashplate, meaning 

no notably vulnerable points of failure.

During cruise, around half the lift from 

MAT is achieved using fixed wings, with 

the rotors mounted near the wingtips 

and on booms installed along the length 

of either wing; the rest of the lift comes 

from the rotors, and forward motion 

comes from a powered pusher or tractor 

propeller. That enables an autorotation 

pitch very close to 0º, and the inherent 

balancing of the craft’s rotors allow 

Cost and energy efficiency are the watchwords for 
this cargo-carrying UAV, thanks to a technology 
called managed autorotation. Rory Jackson reports

Freight agent
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Steady as 
she goes

April/May 2023 | Uncrewed Systems Technology 

MAR’s WAM-V is a highly scalable concept for stable maritime 
survey USVs, with the company’s main product focus being the 7 m, 
1134 kg WAM-V 22 (Images courtesy of Marine Advanced Robotics)
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If uncrewed systems are to make the 
most of the opportunities offered by 
the need to secure large and often 
complex sites, they will have to exploit 
automation as far as possible, ensure 

safety and cost-effectiveness, and 
stay on the right side of the regulators. 
Centrally operated UAV-in-a-box 
systems run by specialist contractors 
are emerging as an attractive option, 

and Protegimus Protection, headed by 
founder and CEO Stephen O’Callaghan, is 
one such provider. 

The company works in partnership with 
Idiployer, which makes the Nexus UAV-
in-a-box system, and FlytNow, which 
provides the operator interface. It has 
been providing automated security since 
early 2022. 

Protegimus’ Residential and 

Commercial Aerial Protection Services 
(RCAPS) for construction sites, for 
example, is claimed to reduce security 
costs by about 50% while protecting 
vehicles, equipment and personnel on 
site. It offers other benefits as well, 
such as site development updates, 
inspections, site safety and compliance 
checks, fire monitoring and incident 
response and management. 

Protegimus manages flight operations 
directly from its control centre, but there 
is a regulatory requirement to place an 
observer on site as a safety measure to 
ensure that the UAV is doing what the 
company’s operators are telling it to do via 
the flight software, O’Callaghan explains. 

Peter Donaldson reports on 
how this uncrewed system keeps 
construction sites safe and secure

The 
watchkeeper
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Protegimus Protection’s automated UAV 
patrols of construction sites have been 
cutting security costs since early 2022 
(Photos courtesy of Protegimus Protection)
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Since its founding in Rome, 
Italy, in 1994, Eurolink 
Systems has been known 
primarily as a value-added 
distributor and integrator of 

mission-critical electronics for defence 
applications. Its customers include 
companies such as Leonardo, MBDA 
and Elettronica Group, along with other 
defence firms such as Thales. 

In recent years it has also been drawing 
attention for its growing range of uncrewed 
vehicles that undertake missions across 
land and in the air, by reselling other 
companies’ systems and developing 
autonomous solutions in-house. As well 
as drawing on its own electronics r&d, 
including expertise in DSPs, GPUs, FPGAs, 
CPUs and power management boards, 
Eurolink has also worked with universities 

on r&d into advanced fluid dynamics, AI 
and other areas. 

This combination of skills has been key 
to developing the Beluga UAV, Eurolink’s 
signature quadrotor craft for modular, 
multi-mission applications.

The Beluga measures 980 x 630 x 
450 mm, has a 10 kg MTOW (with 3 kg 
maximum payload), and an endurance 
of up to 60 minutes when carrying 1.5 kg 
of payload. Power comes from a 3.8 kg 
lithium-ion battery with 1 kWh of energy 
capacity. 

The craft is notable for its distinctive 
hull shape, as it closely resembles a 
Beluga whale. While this provides some 
aesthetic appeal, the unique shape 
is a result of Eurolink’s approach to 
enhancing the UAV through bio-inspired 
aerodynamics. 

Development timeline
Before starting development of the 
Beluga, Eurolink had established itself 
as a supplier to European militaries of 
US-manufactured electronics from 
numerous companies. That won it a 
contract in 2011 with the Carabinieri, one 
of Italy’s main law enforcement agencies, 
and which carries out primarily domestic 
and foreign policing duties.

After that, it agreed partnerships 
with several uncrewed systems 
companies, such as Slovenian UAS 
manufacturer C-Astral Aerospace (see 
UST 11, December 2016/January 2017), to 
distribute its Bramor and Atlas UAVs; this 
agreement has been extended to include 
sales of C-Astral’s new SQA eVTOL UAV. 
Another deal is with Edge Autonomy, 
which makes the Penguin series of UAVs 

Head 
start
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The Beluga whale, with its distinctive bulbous 
head, is the inspiration for this modular, 
multi-mission UAV. Rory Jackson reports

Racing 
certainty

The first official IAC live racing event took 
place in October 2021, with TUM Autonomous 
Motorsport emerging as the winner (Images 
courtesy of IAC unless otherwise stated)
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Road freight is vital to the US 
economy. The industry is worth 
more than $800 billion, and 
readers in the US can safely 
assume that two-thirds of the 

objects around them were transported at 
some point in a Class 8 truck such as the 
archetypical five-axle 18-wheeler.

The problem though is that the US 
logistics sector faces a dire shortage of 
truck drivers, owing partly to its onerous 
training and licencing requirements, as 

Autonomous trucks could 
solve many of the growing 

problems in the US logistics 
industry. Rory Jackson 

reports on this prime example

Self-driving
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