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Ocean Aero Submaran S10 | Dossier

UST is unique – launched in
October 2014, UST is the first
ever publication to focus entirely
on providing independent
coverage of the engineering
at the heart of unmanned
systems. Published bi-monthly,
UST probes today’s cuttingedge projects to provide indepth research insights, using
rigorous investigation backed
by professional peer review and
critical analysis.
The unmanned systems industry is
growing exponentially. UST is an
invaluable resource of actionable
intelligence for engineers whilst also
providing a targeted promotional
platform for those with products and
services of interest to them. If you want
to seize more than your fair share of
the fresh opportunities being created
in this exciting sphere then UST is an
absolute must.

www.ust-media.com

Building this unmanned surface/subsurface vessel
meant overcoming some major engineering
challenges, as Peter Donaldson explains

Support acts
Radio links and telemetry

U

nique is an overused word,
but it certainly applies to
the concept embodied in
Ocean Aero’s Submaran
S10, which the company
describes as the first wind- and solarpowered surface and subsurface
unmanned vessel. It can sail for months
propelled by a wing sail, power its
systems from photovoltaic panels and
batteries and, when necessary, fold its
sail down and submerge.
Mooted applications include
environmental monitoring, remote area
protection, tracking marine mammals,
fishery monitoring, gathering weather and
oceanographic data, mapping the ocean
floor, surveillance and security, and
acting as a communications gateway
between underwater, surface and
airborne vehicles.
Also, as an alternative to the direct
purchase of the vehicle, the company is
offering the S10 as a ‘system as a service’
solution in these areas, with options
including mission planning, sensor suite
definition, comms integration, operations,
maintenance, launch and recovery and
a cloud infrastructure for previewing and
downloading mission data.
The project came about after Ocean
Aero’s vice-president Ken Childress
and co-founder Mark Ott had been
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Quantum Systems’ Tron hybrid VTOL UAV
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S

pace has become a
new proving ground for
technology, particularly
autonomous systems
such as the latest rockets,
which are bringing their large, first-stage
propulsion units back to Earth safely so
they can be re-used in an effort to cut
the cost of launches and even promote
pilotless tourist journeys.
Autonomous systems are also on
their way to nearby asteroids to look

Mission immersion

Ancillary systems focus

Reaching out
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August/September 2016 | Unmanned Systems Technology

Unmanned space vehicles | Insight

Autonomous systems are helping to boost
mankind’s efforts to explore and exploit our
planetary neighbours. By Nick Flaherty

Almost unlimited endurance and speeds of 5 knots
or more make the Submaran S10 suited to a wide
range of commercial and military missions

The big problem
became, if you
are going to put
a 15 ft vessel out
in the middle of
the ocean, how
are you going to
protect it if the
weather gets bad?
working for several years on the US
Navy’s Harbor Wing project, under which
they developed two unmanned sailing
vessels, one a 30 ft catamaran, the other
a 50 ft trimaran. In 2010, however, the
funding fell victim to US government cuts.
By 2011, Childress and Ott were out of
a job and considering how to apply what
they had learnt through Harbor Wing to
a new business. It had become clear to
them that there was a growing demand

Unmanned Systems Technology | August/September 2016

for unmanned vessels, both surface and
subsurface, in commercial and military
applications, but also that the boats they
had been working on were bigger than
the most likely applications required.
“So we scaled our thinking down,”
Childress says, “and then the big
problem became, if you are going to
put a 15 ft vessel out in the middle of
the ocean and it’s going to sail, how are
you going to protect it if the weather gets
really bad?”
The first answer to that question was
that the wing sail would have to fold
down to get it out of the wind, while
a second answer, aimed at providing
options for avoiding collisions or other
threats, was more radical: “It would be
really cool if it could submerge, so we
started working out how to sink a sail
boat,” Childress says.
The team settled on a length of 15 ft
mostly to keep the vessel to a size
that could be handled, launched and
recovered by two people, but also to
ensure the ability to ship multiple units
in 20 ft cone containers. Technically, it is
long enough to carry 5 knots of speed
and handle sea state 3/4 operationally.
Before we dig into the fundamentals,
a brief description is in order. The
Submaran S10 is designed primarily to
operate on the surface at 5 knots or
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for mining opportunities, while at least
three projects are already planning to
put their autonomous rovers on the
Moon as part of the Lunar-X competition,
and autonomous rovers from a joint
European-Russian project, China
and the US will be heading for Mars
starting in 2018. In time, an autonomous
submarine could also be investigating
the seas of Saturn’s moon Titan, while
new propulsion technologies will make
autonomous navigation a necessity.

Boldly
going

Mining
The recent launch of the Osiris-Rex
(Origins, Spectral Interpretation, Resource
Identification, Security-Regolith Explorer)
project marks a starting point for mining
on asteroids, in a bid to discover and
acquire new mineral resources. It is
NASA’s first asteroid sampling mission,
and was launched in September 2016 on
a two-year journey to the asteroid Bennu.
When it arrives, it will scan the surface
with Lidar and microwave sensors to
build up a 3D map of the terrain and the
structure of the first few millimetres of
the surface, which is the regolith in the
craft’s title. It will land at an appropriate
location on the 490 m diameter asteroid
and collect a large sample of about 2 kg

of the regolith to bring back to Earth.
Dante Lauretta of the University of
Arizona, and principal investigator for
the mission, says, “The mission will
develop important technologies for
asteroid exploration that will benefit
anyone interested in exploring or
mining asteroids, whether it’s NASA
or a private company.”
Osiris-Rex has been designed
with triple redundancy for its sample
acquisition – if the first attempt fails, the
team can try twice more to get at least
60 g worth.
The team hopes to sample a site rich
in organic molecules for clues to the
organic chemistry in the early Solar
System that led to the emergence of

life on Earth. “This will help map the
distribution of organic molecules on the
asteroid and guide sample site selection
based on that information,” says Lauretta.
“The mission will be a proof of concept
– can you go to an asteroid, get material
and bring it back to Earth? Next, people
will have to industrialise it so that the
economics works out, as out of the
recoverable value of the material for any
given asteroid, you’re spending half of
that to bring it back.”
Closer to home, so to speak, the
projects in the Lunar-X challenge have
until the end of the year to agree their
launch deals to put a rover on the Moon.
The first three to do so are Moon Express,
SpaceIL and Synergy Moon.

Brain power
AI systems now on the horizon

At your service
Maintenance and safety focus

The ExoMars rover is heading to the
Red Planet in 2018 (Courtesy of ESA)
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Platform one

Unmanned vehicle dossiers & digests

The UST 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 UST has established itself as a
publication that deals in hard science.

Each issue of UST contains at least one main ‘Dossier’ and
one ‘Digest’ offering an incredibly detailed look at a highprofile unmanned vehicle project, revealing many secrets of
the technology that are simply not reported anywhere else.

UST insights
UST ‘Insights’ reveal the latest technological advances
across all unmanned vehicle platforms, as well as a
number of specific industry applications. UAVs, UGVs,
UUVs, USVs and Unmanned Space Vehicles will all take
their place in the spotlight, as well as sectors utilising this
burgeoning technology including Mining, Agriculture,
Surveillance, Inspection & Security applications. UST is
dedicated to providing invaluable knowledge for engineers.

Engine dossiers
The world of unmanned systems has created new
requirements for small internal combustion engines, 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 two-stroke to fourstroke, from jet fuel to gasoline and from Wankel rotary to
reciprocating. Each of UST’s Engine Dossiers explores in
depth one of the diverse innovative power plants at the
forefront of today’s unmanned revolution.
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C-Astral Bramor ppX | Dossier

Artist’s impression of the Bramor ppX LRS in flight
showing the lightweight solar panels from Alta
Devices, whose gallium arsenide technology adds two
hours of flight time for less than 2 oz in extra weight

Aerial recon
Peter Donaldson takes a close look
at the development of the Bramor ppX,
which heralds a new level of precision in
surveying applications

R
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An autonomous tractor using a laser guidance
system (Courtesy of Autonomous Tractor Corp)

The latest crop

Engineering challenges

evolutionary accuracy in
photogrammetric survey
work is the raison d’etre of
Slovenian UAV manufacturer
C-Astral’s Bramor ppX,
successor to its rTK model and a
member of a growing family of small,
blended wing body (BWB) electric UAVs

Autonomous farming | Insight

The advent of autonomy in farming
is allowing new designs for tractors
(Courtesy of ASI/CNH International

A team prepares to launch a ppX from the standard bungee catapult. Note the
remove-before-flight tags securing the cover for the pitot tube, the recovery
parachute hatch and the propeller blades folded back before the motor starts

aimed at professional niches in the civil
and military arenas.
The revolutionary aspect stems
from the potential to replace the
expensive and time-consuming largescale ground control points (GCPs)
and total station survey methods that
dominate engineering, and cadastral

(land taxation-related) and topographic
survey operations with high-resolution,
geospatially registered imagery of
centimetric precision that does not
need GCPs.
This imagery is captured by sensors
linked to a survey-grade GNSS receiver
with its positional accuracy refined by
post-processed kinematic software as an
alternative to real-time kinematic (RTK)
methods, in which data link constraints
can severely limit the size of the area
being surveyed.
The Bramor ppX has a 2.3 m wingspan
and the central module is 67 cm long,
although the UAV itself is 96 cm long

December/January 2017 | Unmanned Systems Technology

overall because the sweep of the wings
extends them behind the body. With a 4.7
kg take-off weight, the ppX airframe has
an optimum cruise speed of 16 m/s
(58 kph), a Vne (velocity to never exceed)
of 30 m/s (108 kph) and an endurance
of up to 3.5 hours with a service ceiling
of up to 5000 m above sea level. The
propulsion system includes a lithiumpolymer battery, a brushless electric
motor and a 13 in folding propeller.
Structurally the ppX is based on its rTK
predecessor, but features new command
and control and mission planning
software, as well as improvements in
data processing and flight stability.

According to C-Astral’s co-founder, chief
design officer and head of strategic r&d
Nejc Trost, the principal engineering
challenges in developing a UAV able
to deliver such a high level of accuracy
involved maximising endurance and
stability for the lowest practical weight.
In turn, that meant a pursuit of low
drag through the BWB configuration, a
combination of aerodynamic refinement
and active control for stability, an allcomposite construction for subtle
shaping, strength, stiffness and durability,
and tailored RF transparency. Further
challenges included developing and
testing precision electronics and
maximising user-friendliness given the
system’s electronics complexity.
Trost emphasises that the aircraft is
naturally very stable, a characteristic
he describes as the first prerequisite
for precise mapping, the second being
an extremely precise GNSS receiver
and antenna assembly. The ppX is a
little larger than its nearest competitors,
he says, so it can also carry more
sophisticated equipment, in particular the
GNSS receiver – a professional-grade

Unmanned Systems Technology | December/January 2017

device from Septentrio of the same
accuracy as those installed in ground
survey equipment. Achieving great
precision in such a small platform also
made RF shielding a big challenge.
When the company was formed in
late 2007, there was still much to learn
about BWB aerodynamics at this scale,
with studies indicating increases in
endurance of 25% or more compared
with conventionally configured aircraft
with a mainplane, fuselage and tailplane.
Trost says C-Astral was one of the first
manufacturers to demonstrate such a
benefit in an operational commercial
small UAV.
The choice of a BWB configuration
also makes for an airframe that is
mechanically simpler than conventional
fixed-wing designs, which he regards as
too complex. In 2005, before the legal
formation of the company, the engineers
began exploring the possibilities of the
first of a new generation of autopilots
on the market by designing airframes to
make use of them.
“The first design was a conventional
aeroplane that had everything – ailerons,
elevator, rudder, flaps and throttle
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Semi-autonomy
allows a tractor
to be operated
manually, giving
flexibility, and
opens up new
tractor and
engine designs

As autonomy brings agriculture into the
21st century, Nick Flaherty garners some of
the pivotal developments in the technology

U

nmanned systems are
increasingly being adopted
for farming as precision
agriculture becomes a
key method of boosting
productivity. As fields become larger and
the need to reduce costs becomes ever
more pressing, farmers are turning to
unmanned systems in the air and on the
ground for help.
The move to unmanned ground
systems such as autonomous tractors
has been enabled by the falling cost of
sensors and navigation systems. One
element of Precision Land Management
(as modern agriculture is often referred
to these days) is Controlled Traffic
Farming, where accurate control of the

44

vehicles can dramatically cut costs.
For example, consistently routing
tractors over the same tracks avoids
compacting soil and leads to a reduction
in costs of up to 75%. However, this
requires centimetre accuracy from the
positioning systems, which until recently
have been expensive.
The cost of adapting existing tractor
systems has also fallen. The first step
here has been to retrofit existing tractors
with accurate navigation systems as
well as sensors to avoid obstructions
such as rocks in the fields. Additional
sensors to monitor fuel flow are also
needed to bring the tractor back to base
before it runs out of fuel, and the control
systems plug directly into the tractor’s

CAN network to change the throttle and
steering without the need for mechanical
actuators on the peddles or wheel.
The tractors can be controlled remotely
using a tablet computer to set waypoints
that the tractor will follow, and the
waypoint and fuel calculations can all
be handled in the cloud by specialist
control software. This semi-autonomous
approach has proved popular as it
also allows the tractor to be operated
manually, giving farmers flexibility.
This move to semi-autonomous
operation has opened up new designs
for the tractors and their engines. For
example, Autonomous Systems Inc in
the US has worked with several tractor
makers on conversions, and has teamed

December/January 2017 | Unmanned Systems Technology

up with CNH International in Italy to
design an entirely autonomous tractor
without a cab. This allows the tractor to
be sealed and so improves reliability.
Autonomous Tractor Corporation (ATC)
is also developing an autonomous farm
vehicle based around its AutoDrive
navigation system. This addresses the
issues farmers face with GPS-based
units, so there are no reception dead
spots, and no problems with sunspots or
other interference.
It uses ATC’s proprietary laser-radio
navigation system for centimetre-level
positioning data, and artificial intelligence
(AI) software that allows a farmer to ‘train’
the tractor without programming. Sonar
systems are used to detect obstructions,

and pan-tilt cameras communicate via
a cellular network to allow the farmer to
monitor progress and remotely resolve
issues at any time.
As part of the development, ATC
has also designed a diesel-electric
system that can be retrofitted to existing
tractors. The eDrive system uses four
100 hp proprietary electric wheel motors
to replace the tractor’s transmission,
differential and axles. Each motor has
only two gears with no transmission, and
provides for speeds up to 20 mph and
more than 300 hp instantaneous power
in each motor.
The liquid-cooled, liquid-lubricated
and liquid-controlled design is rated for
25,000 hours of service life and needs

Unmanned Systems Technology | December/January 2017

Focus articles
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 • 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 / cameras • IMUs, Gyros & Accelerometers
• Launch Systems • LiDaR • Machine Learning & AI • Maintenance
• Motion Control • Navigation System • Parachutes • Performance
Monitoring • Power Management Systems • Propellers
• Radio Links & Telemetry • Real Time Operating Systems
• Sense & Avoid / Radar • Simulation & Testing • Solar Power
• Sonar & Acoustic Systems • Transponders • Wireless charging

no maintenance. A motor can easily be
swapped out in less than an hour with no
specialised equipment.
UAVs with combustion engines have
been used around the world for crop
spraying and surveying for the past
decade, but the advent of systems using
batteries or even hydrogen fuel cells is
giving farmers more flexibility in how they
use them.
Also, new algorithms to control UAVs
in swarms is allowing multiple craft to be
used at the same time to spray a single
field, dramatically reducing the time

45

Ian Bamsey
Editorial Director
Ian Bamsey is a world
renowned technology writer and
editor. Over the past 25 years
he has created publications
covering the technology of
racecars and race engines and more recently
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Systems Technology magazine.
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of unmanned systems technology. The same
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December/January 2018

February/March 2018

April/May 2018

June/July 2018

August/September 2018

TECHNOLOGY FOCUS:
Autopilot technology

TECHNOLOGY FOCUS:
LiDaR

TECHNOLOGY FOCUS:
Battery technology

TECHNOLOGY FOCUS:
Additive manufacturing

TECHNOLOGY FOCUS:
Image sensing/cameras

Autopilot functionality can range dramatically
from very basic to highly complex. Our
2018 focus looks at the latest performance
of commercial autopilot systems and the
required semiconductor technologies, as
well as the evolution and capabilities of open
source autopilot software.

LiDaR technology is a key element in the
development of autonomous sensing
systems. A wide range of different approaches
are currently being adopted. We’ll review the
very latest developments in LiDaR sensors,
packaging and control algorithms.

There is a wide range of battery technologies
being developed for autonomous systems,
from traditional lithium ion and lithium
polymer to sulphur, potassium and aluminium.
We’ll examine the latest developments in
battery technology and chemistries suitable
for aerial, ground and water-based systems.

Additive layer manufacturing or 3D printing
delivers a range of advantages to the
autonomous system designer, from the
creation of unique shapes to the ease of
production using different materials. We will
look at the latest developments in additive
manufacturing from multiple metals and
plastics and the implications for designers.

Image sensors are a key capability in any
autonomous system. We’ll be covering the
latest developments in sensors for visible and
infrared light for camera systems as well as
hyperspectral camera technologies.

PRODUCT FOCUS:
Transponders
The challenge to reduce the size, weight and
power of transponders while increasing the
range is a significant one. This focus article
looks at the state of the art of transponder
design for identification and sense and avoid
applications.

INSIGHT:
Surveillance

PRODUCT FOCUS:
Composites
Composite materials are a key differentiator
in providing both strength and lightness
that boost the performance of autonomous
systems. This article looks at how the latest
composite materials are constructed and how
they can be most effectively deployed.

INSIGHT:
Unmanned Underwater Vehicles

Ed deadline: 24th November 2017
Ad deadline: 6th December 2017
Publication date: 8th January 2018
Bonus distribution:
UMEX, Abu Dhabi, UAE
TUS Expo, Rotterdam, The Netherlands

www.ust-media.com

Ed deadline: 26th January 2018
Ad deadline: 7th February 2018
Publication date: 26th February 2018
Bonus distribution:
Japan Drone, Chiba, Japan
Oceanology International, London, UK

PRODUCT FOCUS:
Antenna
All wireless systems need an antenna, so
the design of a receiver is a key part of
autonomous systems. Designs are many
and varied and we’ll take a closer look at the
latest antenna systems available to suit a wide
range of frequencies and applications.

INSIGHT:
Unmanned Ground Vehicles
Ed deadline: 16th March 2018
Ad deadline: 28th March 2018
Publication date: 16th April 2018
Bonus distribution:
AUVSI Xponential, Denver, USA
CUAV Expo Europe, Brussels, Belgium
Eurosatory, Paris, France
Autonomous Vehicle Technology, Germany

PRODUCT FOCUS:
Solar power cells/boards
Solar cells have improved in performance
to become a viable option for powering
autonomous craft in the air and at sea. There
is a wide range of technologies available to
the system designer and we’ll cover the many
benefits they offer.

INSIGHT:
Unmanned Surface Vehicles
Ed deadline: 11th May 2018
Ad deadline: 23rd May 2018
Publication date: 11th June 2018
Bonus distribution:
Farnborough International Airshow, UK
Autonomous Shipping Symposium,
Amsterdam

PRODUCT FOCUS:
Electric motors & propulsion
The performance of electric motors is
providing autonomous system designers with
new options for propulsion. In our 2018 focus
we’ll compare and contrast the relative merits
of the latest motors available.

INSIGHT:
Unmanned Aerial Vehicles
Ed deadline: 13th July 2018
Ad deadline: 25th July 2018
Publication date: 13th August 2018
Bonus distribution:
Tech-X, Singapore
Interdrone, Las Vegas, USA
Interaerial Solutions, Frankfurt, Germany
Drone World Expo, San Jose, USA
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UST 2018/2019 Publishing schedule overview

October/November 2018

December/January 2019

No.

TECHNOLOGY FOCUS:
Radar/sense & avoid

TECHNOLOGY FOCUS:
Wireless charging

Radar technology is improving to reduce the
size, weight and power of sensors, opening
up its use as a complete collision detection
and sense and avoid system. We look at the
latest developments in reducing the size,
weight and power of radar systems across a
range of platforms.

Being able to charge an autonomous system
without having to plug it in is a key element
in a truly independent system design. We’ll
examine the different technologies for wireless
charging in air and ground applications for
both stationary and mobile charging.

PRODUCT FOCUS:
Navigation systems

PRODUCT FOCUS:
IMUs, gyros & accelerometers

Navigation is often reliant on GPS satellite
positioning and the supporting navigation
computing systems. We’ll be covering all the
latest equipment with the latest technologies.

When GPS isn’t sufficient, internal
measurement units and the associated
gyroscopes and accelerometers come into
their own. We’ll look at the latest systems and
technologies on the market for positioning.

INSIGHT:
Unmanned Space Vehicles

INSIGHT:
Logistics

Ed deadline: 21st September 2018
Ad deadline: 3rd October 2018
Publication date: 22nd October 2018
Bonus distribution:
CUAV Show, London, UK
CUAV Expo USA, Las Vegas, USA

Ed deadline: 23rd November 2018
Ad deadline: 5th December 2018
Publication date: 7th January 2019
Bonus distribution:
TUS Expo, Rotterdam, The Netherlands

Issue

Ed deadline

Ad deadline

On sale

Key features

17 Dec/Jan ’18
24th Nov
6th Dec
8th Jan
Tech Focus: Autopilot technology
					Product Focus: Transponders
					Insight: Surveillance
18 Feb/Mar ’18
26th Jan
7th Feb
26th Feb
Tech Focus: LiDaR
					Product Focus: Composites
					Insight: Unmanned Underwater Vehicles
19 Apr/May ’18
16th March
28th March
16th April
Tech Focus: Battery technology
					Product Focus: Antenna
					Insight: Unmanned Ground Vehicles
20 Jun/Jul ’18
11th May
23rd May
11th June
Tech Focus: Additive manufacturing
					Product Focus: Solar power cells / boards
					Insight: Unmanned Surface Vehicles
21 Aug/Sept ’18
13th July
25th July
13th Aug
Tech Focus: Image sensing / cameras
					Product Focus: Electric Motors & propulsion
					Insight: Unmanned Aerial Vehicles
22 Oct/Nov ’18
21st Sept
3rd Oct
22nd Oct
Tech Focus: Radar / sense & avoid
					Product Focus: Navigation systems
					Insight: Unmanned Space Vehicles
23 Dec/Jan ’19
23rd Nov
5th Dec
7th Jan
Tech Focus: Wireless charging
					Product Focus: IMUs, gyros, accelerometers
					Insight: Logistics
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Readership
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Unmanned Systems Technology magazine is read by engineers around the world actively working on developing
technological solutions for unmanned vehicles and the systems that support them. Written by engineers, for engineers.

Circulation
Core circulation –
individually mailed copies

6,000

Readership
(average 3 readers per copy)

18,000

• Chief / Head / Lead / Principal Engineer (UAV, UGV, USV, UUV)
• Aerospace Engineer • Airworthiness Engineer • Chief Scientist
• Developer • Development Engineer • Director of Design
• Electronic Design Engineer • Embedded Software Engineer
• Head of Innovation • Lead Robotics Engineer • Materials Manager
• Mechanical Engineer • Program Manager • Project Engineer
• R&D Engineer • Robotics • Researcher • Senior UAV Technician
• System Integration Engineer • Technician
• Technology Researcher • UAS Logistics Analyst
• UAV / UAS Operator • UAV / UAS Pilot • UV Specialist

www.ust-media.com

Where in the world
USA			

48%

UK

16%

21%
15%

Rest of Europe
Rest of World

We distribute UST to:
• Argentina • Australia • Austria • Azerbaijan • Bahrain • Belarus • Belgium • Brazil • Canada
• Cayman Islands • Chile • China • Colombia • Croatia • Cyprus • Czech Republic • Denmark • Egypt
• Estonia • Finland • France • Germany • Greece • Honduras • Hong Kong • Hungary • Iceland • India
• Indonesia • Ireland • Israel • Italy • Japan • Kuwait • Latvia • Luxembourg • Malaysia • Mexico • Morocco
• Netherlands • New Zealand • Nigeria • Norway • Pakistan • Philippines • Poland • Portugal • Romania
• Russia • Saudi Arabia • Serbia • Singapore • Slovakia • Slovenia • South Africa • South Korea • Spain
• Suriname • Sweden • Switzerland • Taiwan • Thailand • Turkey • UAE • UK • Ukraine • Uruguay • USA

Investigating a hawk-eyed Italian

Inspector Mk2

Back at base

Focus on ground control systems

Come to light

Multi-mission USV gives up its secrets

Solar power’s day is dawning
UST 06 : FEB/MARCH 2016

UK £15, USA $30, EUROPE e22

UST 05 : DEC 2015/JAN 2016

www.unmannedsystemstechnology.com

www.ust-media.com

UK £15, USA $30, EUROPE e22

Advertising rates and specs
Up above

Alti Transition VTOL hybrid

UST 08 : JUNE/JULY 2016

UK £15, USA $30, EUROPE e22

Size/insertions

1x

3x

6x

Double page
Full page
Half page
Quarter page

$13800

$12420

$11730

$8050

$7250

$6850

$4370

$3930

$3710

$2300

$2070

$1960

Examples of full page ads

Cover positions +20%, Guaranteed position +10%

Specifications:
Artwork can be supplied
in PDF, EPS, TIFF or
JPEG formats. Artwork
to be set at 300dpi.
Alternatively we do
offer a design service by
arrangement, so if you
would like us to help
make an advertisement
for you, or amend an
existing ad, then please
get in touch to discuss.

Examples of half pages

Double page spread

Full page

Trim: W420mm x H297mm
Bleed: W426mm x H303mm
Type: W400mm x H277mm

Trim: W210mm x H297mm
Bleed: W216mm x H303mm
Type: W190mm x H277mm

Half page (V)

Half page (H)

Quarter page

Type area:
W92.5mm x H277mm

Type area:
W190mm x H136mm

Type area:
W92.5mm x H136mm

Examples of quarter pages
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We’ve been working with UST since
day one and have been delighted
with the interest and feedback our
advertisements have generated. UST is
fresh, creative, and stands out from all
others with its detailed technical reports
that truly celebrate the innovation that’s
driving this fascinating and fast growing
industry.
Phillipp Volz, CEO, Volz Servos

As a SUAS manufacturer, UST provides
us with valuable information, technology
and products from across the world that
we would otherwise not know about.
The detailed technical articles, images
and well written copy bring all that
information together in one source. It’s a
top notch magazine that we place above
all others in our office.
Duran De Villiers, CEO, Alti UAS

UST covers the unmanned industry
from the perspective no other magazine
does – from an engineering point of view.
Articles dig deep to explore the technical
aspects of unmanned vehicles, from the
technology used to the manufacturing
methods involved. This approach is of
great interest for anyone who is involved
in designing unmanned systems.
Rory Bauer, Sales Director, UAV Factory

UST magazine is one of the few
publications that still takes the time
to do thoughtful, in-depth pieces with
leading experts in the unmanned
industry. It provides insight into the
companies that are driving technology
forward and helps me to know who’s
leading the pack.
Andrew Hayes,
Director of Advanced Development, Insitu

Fact not fiction. Science not speculation.

Editorial enquiries
Ian Bamsey – Editorial Director
ian@ust-media.com
Nick Flaherty – Technology Editor
nick@ust-media.com
Peter Donaldson – Technology Contributor
peter@ust-media.com
Rory Jackson – Technology Reporter
rory@ust-media.com

Advertising enquiries
Simon Moss – Publishing Director
simon@ust-media.com

Subscription & general enquiries
Chris Perry – General Manager
chris@ust-media.com

High Power Media Ltd
Whitfield House, Cheddar Road,
Wedmore, Somerset, BS28 4EJ, UK
Tel: +44 (0)1934 713957 Fax: +44 (0)20 8497 2102
www.highpowermedia.com • www.ust-media.com

