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Unmanned systems are so ingrained into our 
everyday lives and defence structures that 
they are no longer greeted with the same 
wonder they might have been just a decade 
ago. Why then, is there surprise when 
relative infants in such technology, both state 
and non-state, showcase their capabilities?

To different degrees, the use of UVs by 
ISIS in Iraq and Syria and the Houthi 
movement in Yemen demonstrate the speed 
at which they are being adopted. Whether 
you have a state backer, as is the case for 
the latter, or the use of COTS systems like 
the former, obtaining this capability is 
something that is easily aspired to.

We should expect as well that far more 
capable systems will find their way into the 
hands of non-state actors or by splintered 
factions in national conflicts as experience 
is gained and operational doctrines and 
practices evolve. 

However, the apparent use of the  
Qasef loitering munition in Yemen, along 
with a range of other significant military 
technologies, does represent a further 
step towards a scenario that dictates  
that counter-UAS capabilities have to  
be embedded into forces. This means 
providing the ability to detect, track and 
deter the broadest range of UAS, from the 
largest UCAV to the smallest quadcopter.

This is why so many companies are 
placing such significant finances and 
effort behind creating the system that  
the market requires. Of course, there is  
no one-size-fits all. Instead, it will take a 
variety of deterrents as multitudinous as 
the shape of the threats faced.

Meanwhile, the start of the 2018 
defence exhibition and conference season 
has shown that Chinese industry is looking 
to press on with its rapid growth in systems, 
capabilities and customers. The presence 
of the Wing Loong at the first major event 
of the year, Singapore Airshow, is an 
indicator of the intentions of China to gain 
further inroads into the market shares held 
by European, Israeli and US companies.

It is likely as well that with this industrial 
strength will come political influence, and 
further cementing ties with countries in 
Asia-Pacific will add weight to China’s 
influence in an area that the country very 
much sees as its own.

Playing by the rules
In the civil space, regulation continues to 
evolve to control the use of unmanned 
systems for commercial and personal use. 
That said, this development is going to 
come at a cost to the freedom with which 
technology could be used over the past few 
years, which will likely impact sales and 
reduce options, at the cheaper end of the 
spectrum, in the market.

The Asia-Pacific region has been 
particularly active in recent weeks in 
announcing changes to existing regulations 
and introducing entirely new ones. In 
January, Thailand’s National Broadcasting 
and Telecommunications Commission 
(NBCT) enacted new rules for people 
seeking to operate UAS, which must now be 
registered with either the NBCT or the Civil 
Aviation Authority of Thailand. Failure to do 
so could result in a maximum five-year 

prison term or $3,000 fine. Although this will 
likely prevent the problem of hobbyists flying 
aircraft without the proper authorisation, for 
those seeking to fly with mischief in mind or 
something more sinister, it may not provide 
sufficient deterrence. 

The new directives are not too different 
from those introduced over the past 
couple of years elsewhere in the world, 
which are aimed at stopping the 
unlicensed operation of aircraft in busy  
or dangerous environments.

Also in Asia-Pacific, the Civil Aviation 
Authority of Singapore and ST Aerospace 
signed an MoU in February to develop 
BVLOS UAS operations in the country’s 
urban environment. As one of the most 
densely populated areas of land in the world, 
it should come as no surprise that Singapore 
continues to look at how it can leverage 
unmanned technologies to aid its growth. 

As well as covering the technical aspects 
of the integration of UAS into airports and 
critical infrastructure, the MoU will look at 
how to develop the regulatory framework 
for such operations, the final outcome of 
which is likely to be closely followed by 
many in the region and beyond.  ▪

• Commercial ground autonomy

• Testing grounds

• EOD UGVs

• Combat UAS

In the next issue

Richard Thomas, Editor

The new norm
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Protector deliveries yet to  
be finalised as IOC looms
Development of the MQ-9B SkyGuardian 
(pictured) continues, with General Atomics 
Aeronautical Systems (GA-ASI) announcing 
the first SATCOM taxi of the system, but the 
timeline for first deliveries of the UK’s MQ-9B 
Protector variant remains uncertain.

At the time of the £100 million ($141 
million) contract award in 2016, it was 
stipulated that deliveries could begin in late 
2018. In a recent statement to Shephard, 
the UK MoD said that a detailed schedule 
had ‘not yet been finalised’ but that initial 
operating capability (IOC) is expected to be 
achieved ‘in the early 2020s’.

The ministry added: ‘The final number  
of systems to be acquired has yet to be 
agreed, but the intention is to double the 
Reaper capability.’ It is unclear whether this 
means that twice the number of aircraft  
will be supplied, bringing the fleet up to 20, 
or that the increase in payload hardpoints 
on the Protector would provide it.

In addition, a GA-ASI spokesperson 
stated: ‘MQ-9B development and timetable 
is tied to its launch customer, the UK RAF. 
We continue to work in partnership with the 
RAF to deliver a unique set of capabilities, 
including certifiability.’

The MoD stated that, as outlined in the 
Strategic Defence and Security Review 
2015, it ‘remains our goal that MQ-9B 
Protector will be an integral capability of 
Joint Force 2025’, adding that plans 
remain for a ‘seamless transition’ between 
MQ-9 Reaper and Protector commitments 
and capabilities. ‘No decision has yet been 
taken on a strategy for disposal of the MQ-9 
Reaper fleet following replacement,’ the 
statement continues.

Meanwhile, GA-ASI announced on 22 
January that it successfully demonstrated 
its latest automatic take-off and landing 
capability (ATLC) using a SATCOM data link 
for its MQ-9B SkyGuardian. Conducted in 

December 2017 out of the company’s Gray 
Butte Flight Operations Center in California, 
the demonstration also included the first 
SATCOM taxi of the MQ-9B.

‘MQ-9B is continuing its momentous 
development,’ said David Alexander, 
president of aircraft systems at GA-ASI. 
‘When we partnered with the RAF to develop 
the world’s most advanced RPA [remotely 
piloted aircraft], we identified SATCOM ATLC 
and SATCOM taxi as important safety and 
efficiency features, and we are proud to  
have demonstrated it successfully using  
one of our capital aircraft.’

The MQ-9B will become the first RPA 
with SATCOM launch and recovery 
functions when the Protector is delivered 
to the RAF in the early 2020s, confirmed 
the company. 
By Beth Maundrill, London

The US Space and Naval Warfare 
Systems Command (SPAWAR) has stated 
its intention to extend a contract with 
Hydroid for its Littoral Battlespace 
Sensing Autonomous Undersea Vehicle 
(LBS AUV). The procurement of four  
non-developmental item UUVs was 
announced on 8 January.

Previously, the navy’s Program 
Executive Office for Command, Control, 
Communications, Computers and 
Intelligence-SPAWAR ordered three LBS 

AUVs, known as the Hydroid Remus 600, 
and one shipset.

The LSB AUV Remus 600 (pictured) 
entered full-rate production (FRP) in 
February 2013. It comes in two variants, 
AN/WSQ-43 (V)1 and AN/WSQ-43(V)2, 
with the latter version capable of being 
launched via submarine dry dock 
shelters. The most recent contract will 
see only this type procured.

While Hydroid currently holds the 
contract to supply such AUVs to the navy, 
a recent statement alluded to an open 
competition in the future: ‘Hydroid’s 
product solution is the only AUV system 
that can meet the required delivery 
without having unacceptable delays for 
navy missions. 

‘However, based on multiple RfI 
responses and to allow for competition to 
the maximum extent possible, the 
government is developing the required 

technical documentation and performance 
specification which will allow for a full and 
open competition for any follow-on LBS 
AUV requirements,’ it reads. 

The initial RfI response period began in 
November 2016 for four weeks, to allow 
the USN to research and assess industry 
interest and capability to produce up to 
16 non-developmental FRP units, 
consisting of both variants.

Hydroid declined to talk to Shephard 
about the recent contract award.

Meanwhile, it has been reported that 
Houthi marine drivers captured a USN 
Remus 600 off the cost of Yemen in 
early January. When approached by 
Shephard at a recent exhibition in 
Washington, Hydroid officials declined  
to comment.

The capture of the AUV could be of 
interest to any number of parties, such 
as Iran, one of the main backers of the 
Houthi movement, with the risk of 
reverse engineering a distinct possibility.
By Beth Maundrill, London

USN seeks additional AUVs 
Photo: USN
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Milrem targets US Army robot programme 
Estonia-based company Milrem Robotics is 
entering 2018 with a firm focus on the US 
Army’s Robotic Combat Vehicle (RCV) 
initiative after losing out on the Squad 
Multipurpose Equipment Transport (SMET) 
UGV programme at the end of 2017.

Milrem has been continuing the 
development of its THeMIS UGV (pictured) 
by integrating various remote weapon 
stations (RWS) onto the system. Recently, 
the company completed successful live 
firing tests with the FN Herstal Defender 
RWS, which can be fitted with various 
machine gun types.

‘Milrem Robotics considers [the] US 
market very important, regardless of the 
SMET programme. We are especially 
interested in weapon system developments 
[and the] RCV programme,’ said Kuldar 
Väärsi, chairman of the board at Milrem.

‘Milrem has experience integrating very 
different RWS systems – [by] Kongsberg, FN 
Herstal, ST Kinetics and Aselsan,’ he added.

In addition, the manufacturer has 
launched the latest generation of its UGV, 

the Type 4 TheMIS, 
representing the fourth 
generation developed 
over the last two years. 
‘Type 4 THeMIS includes 
all the lessons learned 
over testing in the UAE 
desert as well as 
preparing ourselves for 
the SMET programme,’ 
Väärsi told Shephard.

Meanwhile, the US 
Army stated at the end of 
last year that it would like 
to start testing RCV 
prototypes within five years. 

The vehicles will be unmanned and as 
light and fast as a Stryker, while also 
providing the same level of firepower as an 
M1 Abrams tank, according to Maj Alan 
Stephens, an Acquisition Corps officer at 
the Mounted Requirements Division of the 
US Army Maneuver Center of Excellence, 
speaking at the Future Ground Combat 
Vehicles Summit in 2017.

The first batch of Warmate loitering 
munitions was delivered to the Polish Army 
in late December 2017, to be used for 
operator familiarisation and training. 

The delivery took place nearly a month 
after the PLN100 million ($30 million) 
procurement contract was placed with  
the system’s manufacturer, WB Group. 
Under the terms of the agreement, the 
Polish Armed Forces are to receive 1,000 
munitions (pictured). 

The first batch was handed over to the 
3rd Regional Logistics Base in Krakow. 
Deliveries should conclude in Q2 of 2018. 
Eventually, the Warmate will be transferred 

to the JW Nil special operations unit, where 
it will be used to train operators and 
instructors as well as to lay the grounds for 
its operational use. In future, the Warmate 
will be used by Polish regular, special and 
territorial defence forces. 

Tomasz Badowski, communications 
department director at WB Group, said that 
the delivery was ‘testament to the system’s 
high quality’, adding that it had already 
been procured by the armed forces of 
several countries to date.

Customers include NATO members, at 
least one other European partner and 
several states in the Middle East. Feedback 
received from system operators has helped 
WB Group to modify and improve its 
construction, added Badowski.

In 2017, the Warmate was fitted with a 
new, thermobaric warhead which, Badowski 
explained, was added to the inventory 
based on operators’ experience from its use 
on the battlefield.
By Michal Jarocki, Warsaw

Photo: Shephard picture library

Polish Army gets acquainted with Warmate 

For more news, visit  
www.uvonline.com

While a Next-Generation Combat Vehicle 
(NGCV) is the ultimate aim for the US Army, 
the service thinks it can more quickly field  
a limited number of RCVs, testing of which 
could inform requirements for the NGCV.

A capability development document  
for the RCV could be written as soon  
as 2022, Stephens added. Instead of a 
traditional programme of record, he said 
the plan is to buy a limited quantity of 
RCVs for soldiers to test and evaluate.  
This is similar to the army’s approach  
with the SMET programme, which has 
been conducted under an other 
transactional authority.

In addition to its work on integrating 
weapons onto its UGV, Milrem is also 
working on the development of AI and 
autonomy. ‘We just held the public demo  
of waypoint capabilities, which would allow 
UGVs to be used as automated perimeter 
guard systems,’ Väärsi explained.

In the UK, THeMIS has been down-
selected for two robotic programmes:  
Last Mile, where Milrem collaborates  
with Qinetiq; and the Army Warfighting 
Experiment (AWE).

As part of AWE, there will be four different 
systems based on the TheMIS, including a 
combat service support variant and UGV 
plus tethered UAV system by Milrem, as well 
as a surveillance (Sentry) and RWS (Strike) 
systems by Qinetiq and Milrem.
By Beth Maundrill, London

Photo: Milrem
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Indonesia angles towards  
Turkey for UCAV requirement 
PT Dirgantara Indonesia (PTDI) is planning 
to jointly develop an unmanned combat 
aerial vehicle (UCAV) with Turkish 
Aerospace Industries (TAI) that will be 
based on the latter’s Anka platform.

On 15 January, national press quoted 
Elfien Goentoro, director of Jakarta-based 
PTDI, as saying that TAI ‘has lengthy 
experience in building high-altitude UAVs’ 
and detailing that the company ‘will 
collaborate with them in the project’.

It is claimed that the armed MALE aircraft 
will have a 40,000ft ceiling. The customised 
Anka design could be completed and offered 
to the Indonesian Air Force within one year 
of a government-to-government agreement 
being formalised.

Arie Wibowo, PTDI’s production director, 
said: ‘We need an experienced firm like TAI, 
a firm from a Muslim country with advanced 
technology in the aviation industry.’

The two companies signed a framework 
agreement last July covering aeronautical 
cooperation. Representatives also spoke 

at November’s Defense & Security 
exhibition in Bangkok amidst TAI’s major 
push of the Anka (which means Phoenix) 
in the Southeast Asian region.

TAI successfully weaponised the Anka 
last year by arming it with Roketsan’s 20kg 
MAM-L air-to-surface missile and the Cirit 
laser-guided 70mm air-to-surface rocket.

PTDI is keen on this partnership as it 
offers technology transfer, reducing 
reliance on Western suppliers. Indonesia 
and Turkey are no strangers to such 
collaboration, with PT Pindad and FNSS 
already cooperating on the Kaplan MT 
medium tank. PTDI also builds the 
airframe of the Wulung tactical UAV for 
Indonesia’s military.

Meanwhile, PTDI continues to be 
involved in a MALE UAV programme 
managed by the Agency for the 
Assessment and Application of Technology 
(BPPT). The agency hopes to have a 
domestically produced platform in service 
by 2022.

A preliminary design was released in  
2016 after the project kicked off a year 
earlier. In 2018, the design will enter its 
prototype manufacturing phase, with the first 
flight expected next year. The BPPT and MoD 
are funding the project, with PTDI designated 
the aeronautical manufacturing partner.

Other members of the consortium 
created by the BPPT are the Indonesian  
Air Force, Bandung Institute of Technology 
and PT Len Industri (responsible for 
developing the control and load system).

Wahyu Widodo Pandoe, BPPT’s deputy 
of industry technology design and 
engineering section, said last year that the 
MALE UAV’s certification process would 
occur in 2020-22 and that, after flight 
tests, production could start in 2022.

The aim is to develop a UAV with 
5,000km range and 24h endurance.  
The BPPT anticipates that the air force  
will require 33 platforms to safeguard the 
country’s territory. Up to 11 systems, each 
stationed at different air bases around 
Indonesia, would be needed to ensure  
full coverage of the archipelago. A system 
would comprise three aircraft: one 
operational, one on standby and one 
undergoing maintenance.
By Gordon Arthur, Hong Kong

The DroneGun counter-UAS system has 
secured a significant amount of military 
customer interest in the first year since 
its launch, with the manufacturers 
preparing to launch a new generation  
of the technology.

DroneGun (pictured) allows users to 
jam the radio communications and GPS 
frequency of a UAV, said Oleg Vornik, 
CEO of DroneShield, the system’s 
manufacturer. This allows for the drone 
to safely be brought to ground in a 
controlled landing or sent back to its 
starting point, with the latter being 
useful for tracking the operator. The 
technology can also be used against 
drone swarms. 

The OEM also offers the DroneSentinel 
detection system and DroneSentry, an 
integrated detect and defeat system. 

The first generation of the system was 
launched at the end of 2016, with a 
second generation going to market in 
late 2017. DroneShield has been active 
for about four years, but interest in its 
systems has surged over the past year, 
according to Vornik.

‘You have ISIS using drones in the 
Middle East. You have people smuggling 
contraband into prisons using drones,’ he 
said. ‘We’re finding that customers are 
now at the point where they’re starting to 
make purchases and we’re expecting an 
explosion in demand this year.’ 

He could not provide further details of 
the current customers for DroneGun, but 
confirmed them to be mainly militaries, 
because the use of jammers is restricted 
in many countries to armed forces and 
government agencies.  

DroneGun Mk II was recently certified 
as compliant for human exposure by  
EMC Technologies, an Australia-based 
laboratory that provides global 
certifications. ‘That helps the procurement 
process – it’s a tick in the box for military 
and government users who we’re in the 
process of selling to,’ Vornik said.  

DroneGun Mk III will be available later 
in 2018, he added.
By Gerrard Cowan, London

DroneGun to surge on back of C-UAS demand 
Photo: DroneShield
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UK MoD to tie down tethered UAS
The UK MoD is looking to procure 14 
tethered UAS platforms for use at its sites, 
supplying elevated ISR capabilities with a 
minimum endurance of 12h. According to 
the ministry, spares will also be required as 
part of the contract, along with equipment 
service and repair.

The contract is valued at £2 million 
($2.6 million), and a train the trainer 
programme must also be provided by 
companies looking to respond to the 
expression of interest (EoI).

The programme is expected to commence 
in March 2018 and run for two years, with 
the option to extend procurement of 
additional UAS and support services. The 
MoD document for ‘an initial purchase’ of  
14 UAS does indicate follow-on sales.

A maximum of six companies will be 
invited to tender for the programme after 
an evaluation process of all submitted 
entries. An MoD official said they had 

‘received interest’ following the publication 
of a contract notice on 15 December, but 
declined to disclose any further information. 
The closing date for the EoI passed on  
10 January 2018, however the MoD failed 
to respond when contacted.

Perhaps most critically, any COTS UAS 
offered to meet this requirement must not 
have ‘built-in functionality’, and their 
controlling software applications should 
‘not allow the collection of data relating to 
their use’.

The use of commercial UAS by military 
forces has in some quarters been 
considered a possible security threat, with 
the US and Australia banning in full or 
suspending use of DJI quadcopters by their 
forces in 2017. At the time, DJI said that it 
did not collect data from systems being 
used by militaries.

Tethered UAS have a significant 
endurance and transmitting advantage over 

unconnected unmanned systems, with the 
tether serving to provide power and other 
support from the ground control unit.

Widely used to provide ISR in support of 
critical infrastructure security, sporting and 
VIP events, tethered UAS are also widely 
used by militaries worldwide for base 
protection and surveillance.

The ground control units are increasingly 
being developed to act as ‘drone hubs’  
able to provide additional support to their 
unmanned payload autonomously.

On 13 December 2017, French tethered 
UAS manufacturer Elistair signed an 
agreement with France’s DGA for the 
financing of its Airwatch project. The 
programme’s stated aim is to develop an 
‘unlimited flight time’ system, using far 
larger UAS than previously for applications 
in defence, public safety and national 
security.
By Richard Thomas, London
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Unmanned systems provide significant advantages for 
hydrography applications, either operating on their own or as a 
force multiplier alongside manned vessels. Shephard explores 
the technical advances that are taking place in the market to 
meet growing demand. By Gerrard Cowan
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HYDROGRAPHY

THE UNREACHABLE

H ydrography is a wide-ranging area, 
with implications for many 
industries and organisations, both 

governmental and private. It is defined by the 
International Hydrographic Organization (IHO) 
as ‘the branch of applied sciences which 
deals with the measurement and description 
of the physical features of oceans, seas, 
coastal areas, lakes and rivers, as well as 
with the prediction of their change over time, 
for the primary purpose of safety of 
navigation and in support of all other marine 
activities, including economic development, 
security and defence, scientific research and 
environmental protection’. 

This means that alongside supporting 
the safe and efficient navigation of ships, 
hydrography underpins almost all activities 
associated with the sea, from resource 
exploitation to coastal zone management 
to tourism. 

It involves measuring the depth of  
the water and fixing the position of all 
navigational hazards that lie on the sea 
floor, according to the IHO – work that 
requires the use of 
specialised ships 

and boats operating echosounders and 
sonars. It also involves measuring the tide 
and currents. 

Diversity and demand
AUVs can boost the performance and 
precision of data collection by 
hydrographers, largely due to their 
endurance, said a spokesperson for ECA 
Group, a French manufacturer with 
numerous interests in the unmanned space.

‘An AUV can work day and night, in order 
to cover a larger area in less time than in 
a traditional way,’ the spokesperson told 
Shephard. ‘Another advantage brought  
by the use of unmanned systems is a 
considerable gain in logistic and human 
resources management and costs.’

The company designs and manufactures 
a range of unmanned and autonomous 
vehicles with hydrographic uses, including 
the A9-S and the Alistar 3000 AUVs. The 
systems can perform numerous roles, such 

as measuring the temperature 
and conductivity of the sea 

to better understand storms and the role of 
oceans in climate change. 

These platforms are operable in both 
shallow and deep water, the spokesperson 
said, and can be used in photographic and 
bathymetric surveys, marine geology and 
seabed mapping. They can operate from 
specially designed surface vessels or on 
their own. The modular systems can have 
a side-scan sonar, multibeam 
echosounder or sub-bottom profiler, or a 
combination of these. 

Until recently, AUV use in hydrography 
and oceanography was limited to a 
number of dedicated tasks due to 
technological limitations, according to ECA 
Group. However, the development of more 
advanced processing capabilities and 
higher-endurance power supplies means 
the systems are now used for a greater 
number of applications. As well as its 
AUVs, the company also produces a USV 
for use in shallow or very shallow waters. 

According to the spokesperson, 
unmanned technology is evolving quickly, 
and the biggest challenges today are 
around navigational processing, onboard 
intelligence, endurance and 
communications systems. Focusing on 
these issues, ECA Group has seen 
considerable progress ‘in terms of the 
vehicle’s autonomy, stability, data quality 

and processing speed’, as well as 
with some of its onboard 

intelligence, such as 

An A9-S AUV on mission. 
(Photo: ECA Group)
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He confirmed that operators want to add 
increasingly more sensors to the Sonobot, in 
order to widen the range of measurements 
that can be taken at any one time. As such, 
an emerging trend is to make the sensors 
more compact. 

In addition, there has been huge 
development in terms of the electronics 
onboard the vessel. ‘We can add more 
capabilities to the vehicles, simply because 
the processors and the memory and all the 
interfaces have become much more 
capable,’ he said, adding that EvoLogics 
has worked to increase the reliability of the 
systems over time. 

Capabilities are also interwoven with 
the endurance of UVs. ‘We have collected 
a lot of information from the deployment 
of the vehicle over longer times, so the 
maintenance requirements and costs are 
reduced – you can have deployments 
where the vehicle can operate over longer 
periods of time without needing 
assistance and maintenance and so on,’ 
Bustamante explained.

As already mentioned, target markets 
for unmanned systems in the hydrographic 
role are wide-ranging. CEE HydroSystems 
developed the CEE-USV with a focus on 
industrial waters. This could include mines 
or effluent ponds, where it can be difficult 
or dangerous to place people, said Adrian 
McDonald, the company’s VP of sales. 

The company specialises in developing 
onboard equipment, such as echosounders, 
GPS and data handling systems. The CEE-
USV itself was manufactured by HR 
Wallingford, a UK-based civil engineering 
and environmental hydraulics specialist. 

McDonald acknowledged that in many 
instances of inshore hydrography, it may be 
easier for operators to use a traditional 
manned vessel. In fact, using something 
like the CEE-USV might not even cut back 
on personnel, as one person will still be 
needed to operate the vessel while another 
monitors the data. 

However, he explained that the platform 
is designed for use in shallow waters that 
cannot otherwise be reached: ‘In this kind 
of role, it’s useful in places where it might 
be physically impossible or inconvenient to 
place a manned boat in the first place. It 
might be something that people aren’t 
comfortable doing [in person] because of 
safety,’ he said, highlighting the benefit of 

Fully loaded
EvoLogics began as a specialist in the 
development of onboard equipment – 
such as acoustic sensors and data 
communication and positioning systems – 
before developing its own unmanned 
platforms to carry and support its 
products. Initially, the company developed 
an echo-sounding sonar for the Sonobot, 
and has now integrated a range of other 
sensors onto the vehicle. For example,  
a side-scan sonar can be installed, or 
customers can opt for a multibeam 
echosounder over a single-beam variant. 

The type of equipment can greatly vary, 
depending on the precise hydrographic 
needs of the customer, Bustamante 
explained. However, it will typically include 
a sub-bottom profiler – to measure below 
the surface of the seabed – or technology 
that allows users to measure chemical 
parameters, such as hydrocarbon or 
oxygen levels. ‘It’s as varied as any 
hydrographic survey can be,’ he said.

The Sonobot is suitable for a variety  
of users, including universities and 
research institutions that employ it for 
environmental tasks, as well as 
government institutions for monitoring 
waterways. Bustamante told Shephard 
that there has been a lot of interest  
from private surveying companies. 

‘We also see security firms and 
companies who are interested in these 
systems for patrolling waterways or 
harbours,’ he added. 

automatic target recognition, said the 
spokesperson. 

They told Shephard that demand for 
UVs has grown in the offshore oil and gas 
space, as well as in security markets, 
including ports and the critical 
infrastructure domain. This is true across 
the industry. For example, Germany-
based EvoLogics has also seen increasing 
interest in its Sonobot, a USV that was 
developed to provide surveyors and other 
operators with a lightweight solution for 
hydrographic surveys in harbours and 
inland waters. 

‘We have seen interest in deploying this 
vehicle in many hard-to-reach areas, 
places where perhaps traditional 
techniques involving a manned boat 
become quite difficult,’ said Francisco 
Bustamante, senior operations manager 
at the company. 

A USV may also be preferable for other 
reasons, such as in industries where 
companies might wish to survey polluted 
waters. ‘They want to avoid having people 
there, so they send an unmanned system 
and therefore reduce the risk to people of 
operating in this area,’ he explained. 

The Sonobot may be either remotely 
operated or fully autonomous. While the latter 
is appropriate in locations that have been 
mapped, remote-control capability can be 
particularly useful in small waterways or in 
places where cartography has not yet been 
conducted, ‘so you can operate just to 
measure the perimeter etc’, said Bustamante. 

HYDROGRAPHY
Target markets for hydrographic work are 

expanding. (Photo: CEE HydroSystems)
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remote operation. He added that the CEE-
USV could also speed up the collection  
and accessibility of data.

In development
Norway-based manufacturer Kongsberg 
offers a number of unmanned products 
with uses in the hydrographic domain. 
The GeoSwath 4R micro-USV, which  
can conduct bathymetry and side-scan 
mapping functions, is integrated with  
the GeoSwath Plus shallow-water 
multibeam and side-scan system. 

As with similar products in the market, 
the platform is designed for use in hard-
to-reach areas, according to company 
literature: ‘This remote hydrographic 
survey boat allows surveying in locations 
and situations in which deployment of 
conventional platforms is not practicable 
or hazardous.’

Kongsberg is also developing the ‘first 
unmanned and fully autonomous ship for 
offshore operations’ alongside Automated 

Ships. The Hrönn will be targeted at the 
scientific/hydrographic space, as well as 
offshore energy and a number of other 
sectors. Sea trials will take place at the 
automated vessel testbed in Trondheim 
fjord under the auspices of the Norwegian 
Maritime Authority (NMA) and the DNV GL – 
a Norwegian classification society. 

According to Kongsberg, while only small 
unmanned boats are so far being used for 
near-shore operations, there are no 

technical limitations to constructing large, 
unmanned and automated systems – any 
restrictions are on the regulatory side. 
However, ‘with the participation of DNV GL 
and the NMA, and Norwegian and UK 
companies and institutions, it will be 
possible to rapidly and at low cost be the 
first to market with a full-size unmanned 
ship’, the company stated. 

While it produces a number of bespoke 
USVs for the market, a major focus for 

Let’s say, for example, you have a 
USV in the middle of the Pacific 

Ocean and it’s carrying out mapping 
work – you can supervise it from 
wherever in the world via satellite and 
that requires very little bandwidth.
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the manufacturer is in turning manned 
vessels into unmanned ships using an 
autonomous control system, said Richard 
Mills, director of solutions for marine 
robotics and infrastructure sales. The 
K-Mate, an autonomous surface vehicle 
control system, can be used to control the 
operation of any ship, effectively turning it 
into a USV. It was developed alongside FFI 
(the Norwegian Defence Research 
Establishment). 

The K-Mate has multiple applications in 
the hydrographic domain, where its 
deployment flexibility is an advantage. ‘We 
can use it on anything from a 2-5m RIB up 
to bigger projects like 100m-plus container 
ships,’ Mills explained. ‘It’s a very modular 
piece of equipment that contains many 
different elements.’

The technology is also designed as a 
control system for existing USVs. In August 
2017, Kongsberg announced that the 
K-Mate would be integrated with SEA-KIT, 
a new USV being built by UK-based 
Hushcraft and operated by SEA-KIT 
International. 

The equipment combination is taking 
part in the Shell Ocean Discovery XPrize 

competition for the GEBCO-NF Alumni 
team. In addition, the K-mate is being 
used on the autonomous YARA Birkeland 
fully electric container feeder. 

Kongsberg is currently in discussions 
with another hull partner to develop a 
separate unmanned system, while interest 
in the K-Mate has been expressed by 
boatbuilders in Asia and the US, as well  
as defence customers. 

The OEM is also working on a new 
capability that will allow remote access to 
real-time hydrographic data, from both 
manned and unmanned vessels. The 
company aimed to demonstrate this at 
Oceanology International in London in 
March, showing how live data from Norway 
can be transmitted to the show. 

This focus on data transmission 
highlights a major challenge in the 
hydrographic space, Mills explained, 
particularly with larger platforms operating 
far from the shore, which is what to do 
with the data when it is collected. ‘Let’s 
say, for example, you have a USV in the 
middle of the Pacific Ocean and it’s 
carrying out mapping work – you can 
supervise it from wherever in the world via 

satellite and that requires very little 
bandwidth,’ he said. ‘But when you want to 
transmit it, that’s a lot of data to send by 
satellite, and could be quite expensive.’

Kongsberg is working on ways to 
improve data handling, he said, 
particularly around how it is processed 
and organised. For example, the vessel 
could begin by sending a report file 
outlining objects of interest or the general 
classification of the seabed, and the user 
could then opt to download more or collect 
it when the vehicle comes back. 

‘It’s all about how we make the data 
usable, how we make it efficient, and  
how we make it meaningful before it even 
leaves the boat,’ Mills explained. ‘That’s 
the biggest area of growth for me, and I 
think over the next few years you will see 
great leaps and bounds, from equipment 
manufacturers like us but also from the 
software companies that do the 
processing.’

Remote control
The development of technology like 
K-Mate – capable of turning a manned 
vessel effectively into a USV – raises the 
question of why purpose-built unmanned 
systems will be required at all in the 
future. However, there are still numerous 
advantages to the bespoke systems – they 
are relatively inexpensive and have high 
levels of endurance. 

Perhaps most notable is that the  
two are not mutually exclusive, but  
rather that unmanned platforms can  
act as a force multiplier, said Mills. An 
operator can conduct hydrographic  
work using a traditional manned vessel, 
with its work supported and amplified by 
USVs and AUVs.

This point was echoed by Richard Daltry, 
technical director at ASV Global, 
manufacturer of a range of technologies 
with hydrographic applications: ‘It involves 
running an unmanned survey launch 
alongside a larger, manned  
vessel – that way, you’ve got a lot more 
data, often double. You can even have two 
or more unmanned vessels, so you’re 
effectively collecting a lot more data in the 
same amount of time in a more  
cost-effective way.’

He also highlighted the endurance of 
unmanned systems as a major advantage. 

HYDROGRAPHY

Kongsberg is developing 
technologies that will have a 
range of uses in unmanned 
roles, such as the K-Mate. 
(Image: Kongsberg)
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‘A lot of survey launches are quite small,  
so the crews can only work on them for a 
limited period of time. Even if they could 
work for longer periods, it’s quite a tiring 
environment and might not be safe in 
some conditions,’ he explained. 

‘By producing an unmanned survey 
vessel, you significantly reduce the 
impact on the people involved, and they 
can work in a safe and stable 
environment, whether that’s on another 
ship or from land.’

ASV Global produces a number of 
unmanned vessels, including the 
C-Worker 5, which is specifically marketed 
as a hydrographic survey force multiplier. 
According to the company, the platform 
enables increased survey coverage and 
minimises weather risk through reduced 
survey duration. It can integrate with a 
range of data acquisition systems, and is 
designed to operate for up to five days at 
survey speeds of up to 7kt. Daltry drew 
particular attention to the compact size of 

the product: ‘It’s designed to be just  
big enough to carry a standard suite of 
hydrographic survey tools and sonars:  
a multibeam and a side-scan.’ 

The company also offers larger 
C-Worker models – the 6, 7 and 8 – 
which are not designed specifically for 
hydrography but which can take on board 
the necessary payloads, he said. 

All of these systems are controlled by 
ASView, the company’s autonomous 
control system. Like the K-Mate, ASView 
can be used to control any vessel, 
effectively turning a manned ship into a 
USV. In November 2017, ASV Global 
announced that it had converted an 8m 
survey launch to operate autonomously 
for the Canadian Hydrographic Service. 

Daltry explained that the service is 
aiming to explore how it can use an 
unmanned hydrographic vessel, whether 
for force multiplication or as an 
independent asset. ‘They’re now able to 
remotely command a vessel. They can 

plan a full survey mission with their  
own software, download that plan to  
the vessel and allow it to collect the 
data,’ he said.

In its release announcing the Canadian 
milestone, ASV Global stated that ASView 
would enable the launch to follow planned 
missions, allowing it to operate standalone 
and controlled from the shore or as a force 
multiplier controlled from another vessel. 
The company explained that ASView 
interfaces with the ship’s existing engine, 
steering and navigation systems to enable 
autonomous operation. The launch is 
connected to a remote station through IP 
radios, allowing for real-time monitoring  
of data and vessel parameters, while it is 
equipped with a collision avoidance 
system utilising radar and AIS.

‘Situational awareness is provided  
by five onboard cameras with audio 
feedback,’ the company explained at  
the time. ‘ASView monitors the launch’s 
onboard sensors including depth, 
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engine and battery health status  
alerting the remote station of any 
potential hazards.’

The Canadian survey launch was the 
tenth conversion of a customer vessel 
using the ASView system. According to 
Daltry, some customers convert their 
manned vessels as a first step toward 
adopting USVs and AUVs. ‘My expectation 
is that many of our customers that 
initially convert a manned vessel will later 
on want to upgrade their vessels to a 
bespoke USV,’ he said. 

‘In particular, if you’re looking at force 
multiplication, then a conventional 
manned vessel often doesn’t have the 
endurance of something like a C Worker, 
for example – because we remove the 
people from the boat [in its design], we 
are able to fit a lot more fuel, so the 
endurance is significantly higher than a 
conventional vessel of the same size.’

Across its product line, ASV Global has 
customers from a wide range of domains, 

including coastguards and hydrographic 
survey companies. ‘We have customers 
who are large oil and gas service 
companies… that do a lot of construction 
work offshore for example,’ Daltry added. 
‘We also have defence customers who 
have to keep the routes into their naval 
bases clear and have to inspect them on 
a regular basis.’

Showing ambition
ASView has become increasingly 
sophisticated over the years, moving from 
the remote control of vessels to high 
levels of automation. Over the next two 
years, the company plans to start 
producing fully autonomous vessels. 
‘They’ll still be remotely supervised, and 
can be remotely operated at any time, but 
most of the time they will be 
autonomous,’ Daltry said. ‘We’ve been 
working hard these last three years on 
developing self-navigating technologies. 
It’s very much like self-driving cars – 

we’ve been doing the same kind of thing 
for marine vessels.’

The use of satellite communications 
and other technologies means that boats 
can travel greater and greater distances, 
although there are still regulatory 
restrictions. ASV Global has been working 
on an over-the-horizon capability for the 
past three years as an R&D programme, 
and plans to bring it to market in 2018.

Looking forward, Bustamante said he 
believes the major focus will be on 
integrating new sensors, widening the 
array of missions the vessels can carry 
out during one mission. In addition, the 
equipment will become more compact, 
allowing the vessels to access a greater 
range of areas. 

‘The main trends will be going in this 
direction,’ he said. ‘We will offer more 
measuring possibilities in hydrography, 
and customers will be able to access 
other areas that perhaps are not 
available at the moment.’ ■
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UNDER 
CONTROL

The development of C2 for unmanned 
platforms must advance in line with the 

evolution of UAVs themselves. Shephard 
explores recent developments and the 
future market potential of the growing 

GCS sector. By Beth Stevenson

S ince unmanned systems do not 
have an onboard operator, C2 must 
be safely and efficiently carried out 

via separate infrastructure. UAS operation 
management is therefore done by a GCS, 
which comes in a variety of forms, from 
shelter-based to more expeditionary laptop-
type systems. 

GCS have been necessary for the 
operation of UAS since they first rolled into 
military and commercial use many years 
ago. The technology continues to evolve, 
with current focus on the interoperability of 
systems that can control more vehicle types, 
as well as scaling such devices to make the 
footprint of platforms even smaller.

Universal service
Textron Systems is the prime for the US 
Army’s Universal Ground Control Station 
(UGCS) programme, which operates the 
General Atomics Aeronautical Systems 

(GA-ASI) MQ-1C Gray Eagle, the IAI/
Northrop Grumman RQ-5 Hunter and 
Textron’s own RQ-7 Shadow. The army  
has received 330 of the shelter-based 
GCS to date.

‘We continue to produce ground control 
stations to fulfil the army’s fielding plan,’ 
said Wayne Prender, VP of control and 
surface systems at Textron. ‘The 
production line is active, and we continue 
to build those control stations and deliver 
them in support of the Gray Eagle and 
Shadow platforms.

‘The core technology is multi-platform, so 
we do have the ability – should a customer 
desire it – to provide them with the 
capabilities to fly third-party systems as 
they continue to build their family of UAVs. 
That is one of the key enablers we provide.’

He explained that although the UGCS is 
shelter-based by requirement, it is not 
limited to this type of infrastructure. In 

the army’s original planning, the 
technology was due to be applied to the 
since-cancelled Long-Endurance Multi-
Intelligence airship programme, so 
Textron developed the UGCS ‘light’ 
platform – a scaled-down version of the 
army’s baseline system. 

‘While that airship programme was 
cancelled, it proves that the UGCS’ 
capabilities can be unpopulated from a 
shelter and used in a more expeditionary or 
fixed-in placement scenario,’ Prender said. 

Textron is continuing scalable GCS 
development through internal R&D, which 
has resulted in the next-generation 
Centurion GCS. ‘That product is significantly 
more scalable and modular, and basically 
takes the processing, computing, networking 
that exists inside of the UGCS and then 
packages it into something the size of a 
desktop computer, but providing all of the 
capability and performance of a large rack-
mounted GCS,’ Prender told Shephard. 

The Centurion is now ready for platform 
integration, he added, and flight tests have 
been carried out with a variety of platforms 
including optionally piloted vehicles, as well 
as Textron’s Aerosonde UAV.

GCS
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The Desert Rotor portable GCS can be utilised with 
a variety of UAS platforms. (Photo: Desert Rotor)
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vehicles [which] can be provided with, in 
essence, an on-the-move capability.’

Visual acuity
The visual software of the UGCS is provided 
by Lockheed Martin CDL Systems, which 
rolled out a new version – the Visual Control 
Station-i (VCSi) – in February 2018. It is 
suitable for both commercial and military 
applications, and the new variant will 
include a number of enhancements,  
as well as being ITAR-free. 

Publicly known successes with the 
legacy VCS have been with the three army 
platforms under the UGCS effort, as well 
as with targets provided by Qinetiq Target 
Systems. In total, the software has 
accumulated 1.5 million hours of 
operational use to date. 

John Molberg, business development 
manager at CDL Systems, told Shephard 
that the software was the first to 
incorporate a ‘fly-by-mouse’ concept into 
GCS technology, and has been developing 
this since it was first introduced 25 years 
ago, making it more multi-domain. 

Boeing AH-64 Apache helicopters, and  
given that level of interoperability (LOI) 
authorisations – level three in this case – 
only permit the helicopter to control the 
payload of the UAVs and not the vehicles 
themselves, the GCS remains in the loop.

‘A GCS in a manned-unmanned teaming 
scenario always maintains what is 
considered “pilot in command”, so it always 
maintains the authority over the aircraft,’ 
Prender noted. ‘When you get into a 
manned-unmanned scenario, you are 
putting the Apache in the loop, and are not 
necessarily removing the GCS – for now.’

Textron also provides the One System 
Remote Video Terminal (OSRVT) that 
provides a dismounted operator with an  
LOI of three/three plus. ‘That provides  
that same LOI of three plus, which allows  
a dismounted user the ability to have that 
same control over the UAV’s payload, and 
the communication connection back to  
the UGCS,’ Prender explained. 

‘That bidirectional OSRVT system – while 
designed for a dismounted user – certainly 
has the flexibility to be installed on ground 

Prender noted that there are requirements 
for this in both the military and commercial 
sectors, as both are striving to reduce the 
footprint of their unmanned operations. 

A new software interface in Centurion 
allows multiple UVs to be operated at once 
across different air, surface and ground 
domains. The UGCS has not been used to 
operate USVs yet, with Textron’s Common 
Unmanned Surface Vehicle (CUSV) currently 
controlled via a separate system. 

‘A different product we have in house 
operates our CUSV, but what we envision  
in the future is that our Centurion ground 
control station will be able to operate our 
CUSV as well as our Aerosonde and Shadow 
platforms, providing an unmanned maritime 
teaming operation.’

Maritime operations in particular – both 
commercial and military – could benefit 
from this, as real estate on board a vessel 
is limited, and reducing the infrastructure 
required to operate various UVs would be 
beneficial. 

The US Army operates its UAVs in a 
manned-unmanned teaming role with the 

GCS

GA-ASI continues to develop the Block 50 GCS 
which will reduce the amount of operational 

manpower required. (Photo: GA-ASI)
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‘Even though we created this “fly-by-
mouse” concept, we wanted to make it 
easier to control many different vehicles 
doing many different things at the same 
time, making it so it took fewer mouse 
clicks to do certain types of things and 
adding more automation into the system,’ 
he noted.

Molberg said that the VCS is suited to 
complex unmanned operations, and VCSi 
will help applications within the military, 
airspace integration and the growing high-
altitude pseudo satellite (HAPS) domain.

‘The software is built in a modular way, 
so you buy the modules you need,’ he 
explained. ‘For HAPS, you would buy the 
core modules, but then also the modules 
that make sense for integrating into 
national airspace through UTM.’

Military ISR missions are also being 
worked on, and CDL is developing the 
computer vision aspect of the software to 
aid the operator in understanding what they 
are seeing: ‘This is one of the biggest 

pieces of feedback we have received from 
army operators – when you’re flying the UAV 
for 14h and staring at the video, you 
become cross-eyed, and you are not 
effective at pulling out the things you are 
looking for,’ Molberg said. ‘Truly, humans 
are kind of bad at monotonous tasks, [but] 
computers are great at it. We are applying 
algorithms to help identify things in video 
that the operators are interested in.’

CDL is also developing the simultaneous 
localisation and mapping capability of the 
software, turning video data that is 
collected into a 3D object. ‘If you fly around 
a building, eventually a 3D building pops 
out and shows up on your map, so you no 
longer have to watch five minutes of video 
to see the building, you just look at it once 
and you get this whole 3D layout,’ Molberg 
explained. This is a capability that already 
exists in another CDL product, but will now 
be added to VCSi.

‘The other thing is machine learning, 
which is training a computer to find things,’ 

he added, noting that this is another 
module that will launch after the software 
is officially released. 

VSCi conducted a test flight for a launch 
customer in January, ahead of an official 
release at the UMEX exhibition in Abu Dhabi 
in February 2018.

Block transfer
In early December, the USAF announced 
that it had awarded GA-ASI a $134 million 
contract to upgrade MQ-9 Reaper Block 15 
GCS to the Block 30 standard. The current 
configuration has been in service since the 
early 2000s, and the upgrade is expected 
to be operational for some 15 years, a 
company spokesperson told Shephard. 

Improvements on the Block 15 include 
modification of both software and 
hardware, introduction of HD monitors, 
improved ergonomics and upgraded data 
links and processor technology. Production 
and delivery began in early 2017, and the 
contract is expected to complete in 2020 
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and roll out to international operators  
of the UAV. 

This is part of the USAF’s effort to 
transition from the Block 1 MQ-9 aircraft 
and Block 15 GCS to the Block 5 and Block 
30 versions, respectively. ‘The Block 30 
GCS has been made better for the crew, 
improving resource management and how 
we communicate with each other,’ Lt Col 
Alfred Rosales, USAF 6th Attack Squadron 
commander, said in July 2017. 

‘We even upgraded the positions of 
where our radio antennas are – they are 
now on the wings as opposed to the 
fuselage.’ These modifications were made 
at the request of Reaper operators and 
ground-based personnel that required 
stronger communication links with the 
UAV’s radios, Rosales said. 

In terms of open architecture, while the 
GCS is not required to operate with third-party 
aircraft, it could be modified to do so if the 
customer wanted this capability, the GA-ASI 
spokesperson explained, although this is 
more likely to be the case for the advanced 
Block 50 GCS that the company is developing, 
which employs a more open architecture. 

GA-ASI announced in June 2017 that it had 
completed the critical design review (CDR) for 
the Block 50 GCS, which has a human-
machine interface that will reduce pilot and 
operator workload, according to the company. 

‘Our Block 50 team is proud of the 
development effort that addressed more 

than 700 customer requirements covering 
all areas of GCS performance,’ David 
Alexander, president of aircraft systems at 
the OEM, said at the time. ‘The Block 50 
GCS CDR marks the successful completion 
of requirements established by our air 
force customer.’

The new variant will allow for single-seat 
operations that will reduce manpower, 
including provision of a common operational 

picture on a single display, as well as 
synthetic video displayed with 3D graphics 
and moving maps on a touchscreen. 

Flight testing with the MQ-9 is expected to 
take place in 2018 once systems integration 
and ground testing has been conducted. 
Three Block 50 GCS have been developed 
under the programme, and four more 
examples with mobile shelter and fixed 
infrastructure will also be added. 

On the go
UAV Factory, meanwhile, develops long-
endurance fixed-wing UAVs, but also offers 
the independent Portable GCS that can 
operate a multitude of platform types. 

‘This flexibility allows the GCS to be 
configured to control UAVs, ground robots, 
bomb-disposal robots, ROVs and other 
robotic devices,’ said Konstantins Krivovs, 
business development manager at the 
company, adding that the system can also 
be configured to control and monitor 
measurement and sensing equipment.  

‘The ground control station as a 
standalone product was designed 
especially to suit third-party platform 
producer needs, therefore many platform 
producers use our Portable GCS as part  
of their system,’ he continued.  

The modular electronics compartment 
contains a variety of connections that 

The independent Portable GCS from UAV Factory can operate multiple unmanned platforms. 
(Photo: UAV Factory) 
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allow operators to install application-
specific hardware as required, including  
RF modems, video receivers, data links  
and data storage, Krivovs said, making it  
a plug-and-play GCS. 

Housed in a military-grade, rugged, 
lightweight case, the mobile system can be 
used in a variety of environments and 
locations, and is powered by swappable 
batteries that can provide up to 2h of power. 

The Portable GCS has a power 
distribution system with a high protection 
level, Krivovs added, and sensitive 
electronic equipment is protected by 
built-in power safety features including 
over-voltage protection, over-current 
protection, reverse polarity protection  
and battery over-discharge.

He noted that the GCS has a mature, 
field-proven design, so no further 
development work is underway at present.

User empowerment
Desert Rotor is a company that specialises 
in GCS design, and its 12PCX HOTAS 
system can be used with pretty much any 
type of UAV, including multi-rotor, fixed-wing 
and VTOL, as well as ground- and sea-
based systems, according to Debin Ray, the 
company’s MD.  

The system can interface with any pulse 
position modulation-based autopilot 
system, and was designed to accommodate 
current and future technologies, he 
continued. ‘Our clients fly aircraft that have 

advanced camera/payload systems, digital 
IP modems, RF transmitters, video 
receivers, sensors and countless other 
components. Our platform streamlines all 
the necessary ground hardware into one 
form factor.’ 

The 12PCX HOTAS is used by a variety  
of end users, namely law enforcement, 
surveillance and agriculture operators, and 
the technology can be tailored to customer 
requirements accordingly. ‘For example, if 
our clients want a digital IP modem link, a 
certain RF transmitter and specific video 
receiver, we will build the GCS with those 
specifications,’ Ray explained. Further 
options include the specifications of the 
embedded PC, antennas, battery systems 
and other compatible hardware.

Desert Rotor can also offer a GCS from 
which an OEM can operate its platform, 
which is then built to certain specifications 
rather than modifying the off-the-shelf 
version. In this scenario, the GCS is 
branded to the customer, and custom 
switches, buttons and dials can be added. 

The OEM is currently looking at 
evolutions it can make to the technology to 
add design and functionality improvements. 
‘Our focus is to develop hardware that 
empowers end users to interface with all 
the other brilliant technology being 
produced for the UAV,’ Ray said. 

While the 12PCX HOTAS has been tested 
in all three domains – air, land and sea – 
underwater control has not yet been 

trialled, but with science, hardware and 
antenna development, this could be a 
possibility in the future. ‘We stand out in 
the GCS space because it is all we focus  
on. We do not offer aircraft or other 
products/services outside the GCS scope,’ 
Ray asserted. 

‘[Since] we started Desert Rotor, our 
drive and philosophy has always been to 
offer high-quality, high-compatibility and 
cost-effective GCS platforms.’ 

He added that there is a need for ground 
systems that streamline the technologies 
needed for commercial unmanned aircraft. 
‘Our potential competitors that might have 
the talent to design agnostic GCS platforms 
usually force the end users to buy a specific 
aircraft with it, and the GCS can only pilot 
that specific aircraft. The way we designed 
our system empowers end users to be able 
to operate highly unique aircraft from each 
other with only one ground system.’

Elsewhere, UAV provider UMS Skeldar 
developed its GCS in 2017, including 
transitioning it to a new fully containerised 
configuration, as well as creating a mobile 
version of the Skeldar unmanned 
helicopter’s control station. 

‘These have been deployed successfully, 
meaning UMS can now offer these 
solutions to customers,’ confirmed David 
Willems, business development lead for the 
company. He explained that there is a 
current trend towards development of GCS 
that are easier to use and deploy while 
simultaneously keeping the data 
dissemination standards high. 

‘The other trend is towards smaller and 
smaller ground control stations, for the 
reasons of reduced logistical footprint and 
portability. The technologies related to the 
command of UAVs are shrinking in size by 
virtue of customers’ requirements for 
platforms that have as small a logistical 
footprint as possible,’ he said. 

However, Willems noted that functionality 
is still a priority, and the number of features 
being added to the GCS is on the increase. 
This includes further payload integration, 
such as the Visual Identification Detection 
and Ranging sensor (ViDAR), that UMS and 
Sentient Vision Systems announced in June 
would be integrated onto the Skeldar 
platform. ‘The caveat, of course, is that the 
features must be simple to operate,’ 
Willems concluded. ■

GCS

The Block 30 GCS will replace the older Block 15 variant currently utlised with the Block 1 MQ-9. 
(Photo: GA-ASI) 
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Airborne
aspirations

P olice forces looking for new tools 
in the fight against terror attacks 
are finding increasing capabilities 

with low logistical requirements in UAVs. 
These can be deployed by police or 
firearms units within minutes to get better 
visuals on suspects and unfolding crime 
scenes, without the need to wait for crew 
to board and pilot a helicopter. 

Cost-effective and small enough to reach 
places that helicopters cannot, UAVs are 
increasingly being used in counter-terror 
operations. However, while the technology 
is evolving apace, legislators are still 
playing catch-up. By Heidi Vella

‘Outside of policing, I don’t think people 
realise how drones have changed things,’ 
Special Superintendent Scott Bateman, 
head of special constabulary and UAV 
accountable manager at Wiltshire Police, 
told Shephard. ‘It is such a disruptive 
technology in the force and it is being 
embraced massively; every day we find  
new ways to use drones,’ he added. 

UAVs equipped with IR and heat-
detecting cameras can help locate suspects 
on the move, particularly in obscured 
locations like woodland or under forest 
canopies. They can also access hazardous 
or dangerous situations before officers so 
personnel are not entering a location blind. 

In addition, drones are more discreet and 
stealthy than a helicopter and therefore 

More capable, advanced UAS used by the military, such  
as those developed by Threod Systems, may sometimes be shared  
with specialist law enforcement units. (Photo: Threod Systems)
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of UAVs remains highly controversial in 
the US due to public concerns about 
breaches of privacy. 

A wealth of applications
Presently, the police in the UK, restricted 
by tight budgets, are mostly using  
off-the-shelf technology, such as the DJI 
Inspire that was initially developed for 
filmmaking. The Inspire 2 has an HD 
video transmission system, a 360° 
rotating gimbal and a 4K camera, as well 
as app control. 

It also has some sense-and-avoid 
capability, such as detecting obstacles 
up to 30m ahead, allowing for protected 
flight at up to 29.5kt at a controllable 
attitude angle of 25°. Its upward-facing 
IR sensors can scan obstacles 5m 
above, adding protection when flying in 
enclosed spaces.

UAVs used for policing, at their most 
basic, are mobile CCTV cameras, which 
is sufficient for terror-prevention 
measures, such as monitoring large 
public events. As the 2017 Las Vegas 
shooting and the Manchester Arena 
bombing demonstrated, at the current 
level of threat for a terrorist attack, 
which is ranked as ‘severe’ by MI5 in the 
UK, high vigilance at public events is 
paramount. Drones can, therefore, 
provide a non-intrusive, relatively cheap 
surveillance method.

For example, McNeal, in his report ‘Drones 
for aerial surveillance: considerations for 
legislators’, wrote: ‘In light of the Boston 
Marathon bombing, police may want to fly a 
UAV above a marathon to ensure the safety 
of the public.’ 

and has only been undertaken for the 
‘last 18 months or so’, and predominantly 
for general policing. 

Despite that, drone use is fast 
becoming ubiquitous among UK forces. 
The Metropolitan Police Service (MPS) in 
London said in September it is trialling a 
loaned Aeryon Skyranger, for pre-planned 
and spontaneous firearms operations 
and to survey premises, as well as to 
provide live footage of operational 
deployments to assist ground 
commanders’ decision-making. The 
service already owns a UAV for examining 
crime scenes.

The MPS said in a press statement  
that UAVs have a distinct advantage over 
helicopters because of their small size 
and ability to cope with a wider variety  
of incidents: ‘The drone can operate in 
adverse weather conditions as well as in 
indoor areas, and can send footage and 
images back to officers at the scene in 
real time.’ 

Furthermore, Devon and Cornwall Police 
has said all of its firearm units, usually  
the first responders to incidents of terror,  
are now equipped with UAVs. In the 
announcement, Chief Superintendent Jim 
Nye, commander for the Alliance Operations 
Department, said: ‘Drones can even help 
police track and monitor suspects during a 
firearm or terrorist incident, as [they] will 
allow officers to gain vital information  
quickly and safely, and allow us to respond 
effectively at the scene.’

Similarly, US law enforcement has been 
integrating UAVs into many police forces 
since around 2013, including in Los 
Angeles and North Dakota. However, use 

better for preventative surveillance 
monitoring at high-risk events, such as 
festivals and concerts. 

Niche work
‘Drones fill a gap between CCTV, which is 
fixed, and helicopters, which oftentimes 
can’t access certain areas; they can navigate 
complex, low-altitude terrain in a way other 
aircraft can’t,’ Gregory McNeal, professor  
of law and public policy at Pepperdine 
University and the co-founder of UAV 
software company AirMap, told Shephard.

The technology can provide a new line of 
defence against civilian terrorist attacks, 
which are on the rise in western Europe. 
According to research by the Global 
Terrorism Database, there were 30 attacks 
resulting in fatalities in the region in 2016 
and 23 in 2015, with 26.5 people on 
average being killed in both years. 

Furthermore, Andrew Parker, the 
director general of MI5, said in October 
last year that the UK had seen ‘a 
dramatic upshift in the threat’ from 
Islamist terrorism and that the ‘threat is 
multi-dimensional, evolving rapidly and 
operating at a scale and pace we’ve  
not seen before’. Contending with this 
requires a different, more rapid response 
that helicopters are failing to provide for 
even regular policing needs. 

According to Bateman, demand  
for police helicopters in the UK has 
increased significantly, but the National 
Police Air Service is struggling to keep up. 
In November 2017, the HM Inspectorate 
of Constabulary and Fire and Rescue 
Services found that nearly 25,000 police 
helicopter call-outs in England and Wales 
were cancelled mid-flight because the 
incident was over before air support 
arrived. In one area, a police helicopter 
usually took over an hour to arrive.

A UAV, however, gives police visuals 
within minutes and is a more cost-
efficient technology in comparison. ‘We 
can find anyone with a drone, pulling it 
out the back of a car very quickly instead 
of having to wait around 15 minutes for a 
helicopter,’ said Bateman. ‘If a suspect 
has escaped and you haven’t caught 
them in the first ten to 15 minutes, then 
they have got away from you,’ he added.

He stresses, nevertheless, that for now 
the use of UAVs by UK police is nascent 

There have been occasions 
when drone surveillance 

has spotted known gang 
members en-route to an event 
and these people have then 
been troubleshooted.
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Lincolnshire police in the UK are 
currently doing this with a drone team at 
night to patrol the local area. 

‘There are clear strategies to defend 
yourself against a potential attack and 
drones form a part of that for major 
events,’ Andrew McQuillan of Crowded 
Space Drones said. His company work 
with event organisers in the UK and the 
US, using UAVs to protect the public. 

For instance, terrorists may try to 
attack people when they are exiting, en 
masse, from an area, as highlighted by 
the Manchester Arena bombing, where  
a device was triggered as fans left an 
Ariana Grande concert. To prevent similar 
future events, a UAV could monitor  
people and the area they are evacuating 
into for suspicious behaviour. ‘If it is 
known where people will be exiting, a 
drone can scan that area very quickly  
and ensure there are no suspicious  
items or people because the last thing 
anyone wants to do is evacuate the public 

into the path of something sinister,’  
said McQuillan. 

‘There have been occasions when drone 
surveillance has spotted known gang 
members en-route to an event and these 
people have then been troubleshooted by 
the police,’ he added. 

Circumventing constraints
Despite this, UAVs are generally not 
allowed to fly over crowds in the UK or  
US due to safety concerns. However,  
Ole Aguirre, director of the surveillance 
business unit at FLIR Systems, told 
Shephard that FLIR’s 1.3kg Black Hornet 
PRS was the first UAV system to be 
granted a US FAA 107 waiver licence for 
safe operations over crowds, which he 
said was ‘clear evidence that the FAA 
sees the system as among the safest in 
the world to operate near or over people 
and buildings’. 

It could also indicate that as regulators 
and law enforcement become more 

comfortable with and reassured by the 
safety of UAV technology, restrictions 
could be loosened. 

The FLIR Black Hornet, according  
to Aguirre, is the smallest UAV by weight, 
mass and size available to soldiers and 
police officers, and has a flight time  
of 25 minutes. Besides crowd monitoring, 
the technology can provide assistance 
during an evolving terror attack by 
remotely monitoring the scene in  
case its status changes, as well as 
dramatically advancing how police chase 
and contain suspects. 

‘When you know a suspect is in a 
certain area, you will put police officers 
all around them and search inwards, 
whereas, if you are using a drone you  
can contain the whole area without the 
police needing to surround it, so the 
police can more quickly find the suspect,’ 
said McQuillan.

Current limitations of UAV technology  
to meet police’s counter-terror needs 

DST CONTROL  -  info@dst.se  -  www.dst.se

Field proven 
reliability

Customized to
meet your

requirements

Geo features
& Moving map

Multi-target tracker
& Moving target

detection

AIRBORNE DAY & NIGHT IMAGING

UV-01-18_p23-28_Counter-terror.indd   25 3/5/2018   10:15:53 AM

mailto:info@dst.se
http://www.dst.se
http://www.dst.se


WWW.UVONLINE.COM26 UNMANNED VEHICLES  FEBRUARY/MARCH 2018  VOLUME 23  NUMBER 1

include cost – despite being significantly 
cheaper than helicopters, there is often still 
little police budget for new investment – 
and battery life.

For example, the off-the-shelf DJI Inspire 
starts at just under £3,000, but, according 
to Bateman, the mode used by the police 
costs around £9,000-10,000 (depending 
on payload and level of capability) and can 
fly for around 20 minutes. The DJI Matrice 
has a flight time of about 30 minutes, but 
costs more. 

More capable systems, which are used 
by the military may sometimes be shared 
with specialist law enforcement units, 
according to Villiko Nurmoja, CEO of 
Estonia-based Threod Systems, which 

specialises in development and production 
of UAS for information collection. ‘There  
are not many states in the world that can 
purchase large UAVs for police as well as 
military [use]. Most of the regular police 
work at the street level, however, can be 
done using commercial off-the-shelf 
drones,’ Nurmoja said. 

‘I used a commercial drone during my 
military deployment in 2014. If you have 
nothing else available, then you use 
everything possible to execute your 
mission,’ he added.

Threod Systems offers both fixed-wing and 
motor-rotor UAVs. Flight times range from 40 
minutes to over two hours for the fixed-wing 
mini-UAV called EOS. The company is 

currently developing the Stream C, a NATO 
class II UAS that carries a very powerful 
medium-wave IR gimbal system.

Aiming high
The Aeryon Skyranger, used by the MPS, 
has a 50-minute flight time and high wind 
tolerance up to 35kt sustained and 48.6kt 
gusts. The company’s Vector series 
technology offers a 30x optical zoom 
payload that enables operators to read  
a licence plate or recognise a face from 
around 300m away, as well as a dual EO/IR 
payload that allows operators to see visible 
light and thermal imagery simultaneously. 

‘Our systems are designed to be 
modular and can be operated in the field 
without any tools – this is key for police 
and military operations, when time is  
of the essence and lives hang in the 
balance,’ Dave Kroetsch, Aeryon’s 
co-founder and CTO, detailed. 

All Aeryon’s onboard and ground-control 
software, which runs on a tablet or PC, is 
written in-house, which allows users to 
undertake almost any mission with only 
one operator, according to Kroetsch.

The software also enables advanced 
taskings, like automatically launching a 
second aircraft to take over the mission when 
the battery of an airborne system is low, with 
one pilot and minimal user intervention.

‘In many counter-terror operations, 
sharing the video in real time allows 
incident commanders to remotely monitor 
the situation and get an aerial overview 
when time is critical,’ said Kroetsch. 
‘Operators can also use the system to 
communicate back to the operator to 
alter the mission. That real-time video  
is not just useful to the pilot and the 
commander, but also to many others 
involved in the scene.’

Through AeryonLive, a web-based 
software suite for fleet and pilot 
management, video can be shared and 
simultaneously viewed on mobile devices 
by many users.

Tech talk
Costs for UAVs are falling, according to 
Nurmoja, and this means the types of 
sophisticated payloads that can be put on 
increasingly smaller systems is constantly 
advancing. ‘Everything is getting cheaper 
and smaller and this is a fact; the sensors 

Metropolitan Police officers use Aeryon Skyranger drones for an eight-week trial to support its 
policing operations. (Photo: Metropolitan Police Service)
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and capabilities that are common for the 
larger UAVs, you can pretty much find on 
smaller UAVs, like the DJI Mavic, for a 
reasonable price,’ he said. For example, 
the Mavic Pro Platform starts at £1,000 
and offers a flight time of around 30 
minutes and a 4k camera.

Once the prices fall further, the 
equipment will be more accessible to 
forces across the UK, said Bateman. 
Furthermore, increasingly sophisticated 
payload capability could be incorporated 
into the off-the-shelf technology already 
being used by the police.

‘There are many different payload 
options to support counter-terrorism 
operations: thermal sensors; signals 
intelligence sensors; high-precision 
mapping sensors; jammers; 
loudspeakers; and carry-and-release 
payloads, such as gas, flashbangs,  
tear gas and, for the very high threat 
environment and complex operations, 
drones can be lethal delivering explosive 
charges,’ added Nurmoja. 

Although there is no suggestion UAVs 
carrying lethal payloads would be used 
for police operations – specialist or 
otherwise – anytime soon, non-lethal 
weapons are a possibility. For example,  
in North Dakota, a recent bill allowed for 
their use on police drones. 

Such payloads have very practical uses.  
A UAV could fly into a location where a 
perpetrator is firing from a concealed 
position and drop a canister of pepper spray 
or tear gas to confuse the suspect and force 
them to stop or come out of hiding. 

CM Drones has designed a Drone for 
Reconnaissance and Intervention in 
Perilous Environments (DRIMP) that can 
drop a grapple, hook or 20m rope ladder. 
The UAV was inspired by the difficulties 
encountered by law enforcement in 
reaching the places where killers hid. 
Using a drone to drop a grapple onto the 
roof of a building could help forces to 
reach suspects or snipers hiding in hard-
to-reach places.

AI-enabled UAVs could also provide  
new capabilities such as helping  
flag up suspicious behaviour or more 
autonomous use. ‘AI could help police 
identify different types of behaviour that 
wouldn’t be immediately identifiable 
without a drone,’ said Bateman, ‘People 

acting unusually stand out much more 
when you have an aerial view.’

Aguirre added that advances in  
video processing combined with AI and 
machine learning will allow smaller 
systems to operate increasingly 
autonomously and closer to ground level, 
making them harder to detect, especially 
if they are small and stealthy like the 
Black Hornet. 

The Aeryon Vector series already  
has a payload that incorporates AI to 
automatically allow the camera to follow  
a target. ‘These capabilities will evolve to 
have the UAV automatically complete a 
mission without user interaction,’ said 
Kroetsch, ‘We’ll also see missions evolve 
from a single drone to multiple drones 
working collaboratively and autonomously.’

Threod Systems has integrated 
Defendec Smartdec remote sensors on 
its UAV GCS. If the sensor detects an 
intruder, the information and imagery is 
immediately sent to the system and the 
drone operator can react in seconds to 
send the UAV to the spot, without waiting 
for information to flow through the chain 
of command.

Courting controversy?
However, Bateman does not think 
additions such as non-lethal or lethal 

payloads are likely to be adopted in  
the UK. ‘The police have no interest in 
weaponising drones. We don’t do that to 
helicopters, so why would we have non-
lethal weapons on drones?’

Furthermore, it could, legislatively 
speaking, be a sticky point. ‘While some 
people have discussed arming drones with 
non-lethal weapons, most legislatures are 
very opposed to this idea and it will draw 
substantial opposition from civil rights 
groups,’ said McNeal.

High-level sense-and-avoid technology 
and allowing beyond visual line of sight 
(BVLOS) flying, for which most specialist 
drones now have the capability, would 
increase the use of UAVs by police 
because it would extend their reach while 
also reducing the risk of collisions. ‘Sense 
and avoid is critical when you fly BVLOS. 
You can use transponders for safety, 
which are getting smaller and smaller,’ 
said Nurmoja. Transponders transmit 
data that would allow air traffic 
controllers and pilots to avoid conflicts. 
Police could also use the information to 
trace offenders.

Sense and avoid could be ‘game 
changing’ according to Bateman 
because the police could have larger 
drones flying alongside manned aircraft 
in the same airspace. Nevertheless,  
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he pointed out that this is ‘five or so 
years away’. 

Presently, in the UK, the majority of 
time police abide by the Civil Aviation 
Authority rules of 500m distance and 
keeping the drone flying below 400ft, but 
emergency services have exemptions to 
these rules if there is risk to life. 

Although in its infancy, drone 
technology is being embraced by police 
forces in the UK and the US for counter-
terror and other operations. Legislation, 
though still prohibitive, is evolving 
accordingly, but public opinion can still be 
a problem. 

However, in a 2014 interview with 
Michael Reitan, Chief of Police for the 
West Fargo Police Department, an early 
adopter of drones in the US, he pointed 
outs that UAV use is a good way of 
making policing more accountable. ‘We’re 
looking to use them as an observation 
platform. If we violate someone’s civil 
rights, we face jail time, significant 
financial penalties. There are serious 
consequences for misusing the 
technology. Evidence we gather illegally 
cannot be used in court, so we have a lot 
to lose by misusing the system.’

Other issues inhibiting ubiquitous 
drone use is clearing the airspace below 
400ft where they can operate, so there is 
no confusion over which UAVs are law 
enforcement, which are not and which 
may pose a threat. 

Legislative moves
Registration is one way to tackle this 
problem. In the UK, new legislation 
requires registration of drones weighing 
over 250g and civilian users now have to 
take a safety awareness course. However, 

it has been acknowledged that this is not a 
magic solution to the burgeoning problem. 

Manufacturers, though, welcome the 
move and are themselves finding new 
ways to better monitor and trace their 
own UAVs. DJI, for example, has a system 
called AeroScope that gives each of its 
drones a number plate so they can be 
identified by public authorities. 

This is important as anti-terror police 
are very aware that commercially 
available UAVs have the potential to be 
converted into flying bombs, capable  
of hitting targets such as nuclear  
power stations or a politcian’s car, as 
highlighted by Oxford Research Group’s 
Remote Control project. 

In the UK, Parliament is setting out a 
new draft bill to give police powers to 
require users to produce registration 

documents on request and to ground a 
drone safely in certain circumstances, as 
well as the ability to seize and retain  
its components if there is reasonable 
suspicion of it having being involved in  
an offence.

Future flight
Bateman is unsure how drones will be 
used by police in the future and does not 
think even the force in the UK itself has 
decided yet, but he is sure the use of the 
technology will grow further. ‘It’s in its 
infancy, but in five to ten years’ time I see 
massive expansion,’ he said. 

Furthermore, OEMs report that 
demand for UAVs that can be used to 
fight and prevent terror is growing 
exponentially from all parts of the  
world, driven by their low logistical 
requirements and low operating costs. 
This is perhaps unsurprising given the 
increasing terror attack threat levels 
across the globe.

In a world where BVLOS is allowed  
and standard practice, Bateman believes 
UAV technology used by police will 
undoubtedly grow bigger – 20kg-plus – 
and be operated by agencies for a variety 
of services. He added: ‘as the technology 
gets better, cheaper, and sense and avoid 
is fully developed and capable, I think 
drones can be a hugely effective tool in 
policing’. ■

COUNTER-TERROR UAVS

As the technology gets 
better, cheaper, and sense 

and avoid is fully developed, I 
think drones can be a hugely 
effective tool in policing.

 
The Aeryon Skyranger UAS has a 50-minute flight time and high wind tolerance up to 35kt 
sustained and 48.6kt gusts. (Photo: Metropolitan Police Service)
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W here once countries in the 
Middle East, particularly those 
in and around the Arabian 

Peninsula, struggled to fully integrate 
unmanned systems into their forces, the 
past year has seen the operational use of 
such capabilities rapidly increase.

Much of this is down to the ongoing 
multi-sided conflict in Yemen, where the 
Iranian-backed Houthi faction remains 
locked in a military contest with Saudi 
Arabia and its allies. 

Houthi capabilities
While the conflict could be painted as a 
classical campaign of a modern force 
contesting a more asymmetric adversary, 
the reality on the ground is that the Houthi 
force maintains military capabilities that 
bely its supposedly rudimentary inventory. 
Along with long-range rockets, armoured 
units and ballistic missiles, it has reportedly 

Fertile ground
The complexity of the current geopolitical situation in the 
Middle East is catalysing renewed interest in unmanned 
capabilities. With OEMs from several countries vying for 
the attention of militaries in the region, there is much to 
be gained by staying one step ahead of the competition. 
By Richard Thomas

operated UAVs as well as vehicle-borne 
(USV) IEDs.

In December, the US State Department 
issued a warning of what it termed Iran’s 
‘malign influence’ across the Middle East, 
displaying a range of equipment in a staged 
conference as proof of its assertions. 

The weapons systems on display were 
retrieved from battlefields in the Middle East 
by ‘US partners in the region’ – primarily 
Saudi Arabia and the UAE, according to 
Laura Seal, spokesperson for the US DoD.

The four systems displayed were: a short-
range ballistic missile; an antitank guided 
missile; a UAV; and technology that would 
enable the construction of vehicle-borne 
IEDs. ‘All four include parts made by [the] 
Iranian government-run defence industry, 
and all could have only come from Iran,’ 
Seal said.

The display included a Qasef-1 UAV 
operated by Houthi forces, which was 

recovered by Saudi Arabia. ‘The Qasef-1 
can be used as a one-way attack drone – 
diving on targets kamikaze-style and 
detonating its warhead upon impact,’ Seal 
said. ‘Only Iran makes the Qasef-1. It is a 
member of the Ababil UAV family, designed 
and produced by the Iranian government.’

Also discovered was a guidance system 
from an Iranian Shark 33 craft. This is an 
explosive-laden USV used in an attack on the 
Saudi Arabian frigate al Madinah, which killed 
two crew members and injured three, and left 
a 1.5x2m hole in the ship’s hull.

‘There are more than half a dozen pieces 
of evidence demonstrating that these 
components are directly traceable to Iran. 
What makes the Shark 33 so dangerous isn’t 
just that it can explode. It has a guidance 
system allowing it to track and hit a moving 
target without an operator on board, so the 
boat can be deployed to blow up a ship 
without sending someone on a suicide 

Israeli companies are leading to 
way in the development of loitering 
munitions. (Photo: UVision Air) 
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November’s Dubai Airshow saw Aviation 
Corporation of China (AVIC) maintaining  
a strong presence, with scale models of 
rotary and unmanned platforms lining the 
front of its stand.

However, Dubai was by no means a 
one-off in its marketing efforts, with a 
stand and static display also appearing at 
the 2017 Paris Airshow, where an AVIC 
official commented that the company had 
had the opportunity to connect further 
with its foreign customers at the event.  
In particular, Africa and the Gulf were 
mentioned as key target markets. At 
Dubai, officials were keeping a much 
tighter rein on public comments, with 
repeated rebuttals when approached by 
Shephard reporters.

Wing Loong UAVs, manufactured by AVIC, 
have reportedly been operated by UAE 
forces in Yemen.

China has also seen particular success in 
Saudi Arabia, when – after the visit of Saudi 
King Salman bin Abdulaziz al Saud to 
Beijing in March last year – a deal was 
signed between the two countries for the 
creation of an industrial facility to build 
Chinese-designed UAVs.

At the time, Shephard reported that the 
agreement between the China Aerospace 
Science and Technology Corporation 
(CASC) and the King Abdulaziz City for 
Science and Technology, paved the way for 
a variety of armed and unarmed UAVs to 
be assembled in the kingdom for both 
military and civilian use.

The move firmed up an MoU that a Saudi 
public investment fund had signed with 
Aerospace Long-March International Trade 
from China at IDEX in February 2017 to 
establish a UAV production line.

Saudi Arabia has long been using CASC’s 
CH-4 UAVs, equipped with Chinese-made 
munitions, in Yemen.

Additional reports at the time stated that 
the facility will also serve as an after-sales 
service centre for CH-series UAVs, which 
have been widely sold throughout the 
Middle East into countries such as Egypt, 
Iraq and Jordan.

Increase and maintain
Into this industrial mix re-enters the US, 
which – emboldened by a push from  
the executive branch at the back end of 
2017 – is seeking new customers for its 

In Iraq and Syria as well, commercial and 
hobbyist systems were rigged by fighters 
aligned to ISIS to carry small IEDs and dumb 
munitions. In terms of non-state aggressors, 
the group has been at the forefront of the 
use of such systems, utilising them as 
loitering munitions, rudimentary strike 
platforms or solely for ISR.

Countering this, there have also been 
some reports that the Iranian-backed group 
Hezbollah has used UAVs in operations 
against ISIS in Syria, which establishes an 
interesting precedent (depending on 
perspectives) of two groups that most 
Western nations would consider supporters 
or practitioners of terrorism conducting 
unmanned operations against each other.

At the smallest end of the scale, 
Hezbollah and ISIS will use commercial 
systems – basic quadcopters – on 
operations. However, imagery has 
suggested that ISIS has been able to 
operate small tactical UAS for ISR, bringing 
enhanced endurance, payload and  
data-gathering capabilities.

Chinese influence
Another non-Western country making inroads 
into the Middle East’s unmanned market is 
China, although this time it is combining the 
usual secret business diplomacy with a series 
of very public presences at major defence 
shows in the region.

mission,’ Seal claimed. ‘The computer and 
sensors serve as that unmanned guidance 
system for the Shark 33, and they are 
supplied by Iran,’ she added.

A March 2017 report from the UK-based 
NGO Conflict Armaments Research (CAR) 
reveals the likely levels of assistance that 
the Houthis were receiving from Iran, 
particularly with their use of unmanned 
systems. Forces operating under the Arab 
coalition in the country were reported to 
have obtained a number of UAVs that had 
likely entered Yemen via a smuggling route 
through Oman, which shares a border with 
its peninsula neighbour.

Although Houthi forces claim the design 
and manufacture of their fledgling 
unmanned capability, the CAR report 
further states that two reasons stand out to 
indicate that this is not the case. Firstly, the 
Qasef-1 ‘appeared to be a type within the 
Ababil-II family of UAVs, produced by Iran’s 
Aircraft Manufacturing Industrial Company’. 
Additional images also suggest the use of 
Chinese engines for the UAV.

The UAV, according to CAR, seems to be  
a smaller version of the Ababil-CH and ‘is 
consistent with descriptions and imagery’ 
of a system that has been referred to as  
the Ababil-T. The loitering munitions have 
reportedly been used in successful attacks 
against Arab coalition Patriot missile 
defence batteries operating in Yemen.

The US has accused Iran of supplying unmanned technology to Houthi forces in Yemen.  
(Photo: US State Department)
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previously restricted combat UAV 
technology. Key platforms are likely to be 
GA-ASI’s Predator and Reaper systems, 
with the UAE already operating the XP 
variant of the former system. 

As mentioned above, it is likely that the UAE 
fields a mixed fleet of Western and Eastern 
systems, with the unarmed XP taking on ISR 
roles, and the Wing Loong operating as a 
swing-role ISR and strike aircraft.

Officials from GA-ASI attending Kuwait’s 
Gulf Defence and Aerospace event on the 
outskirts of Kuwait City declined to provide 

an indication as to why the company had 
maintained a presence at the show. 
However, the country, with its strong US 
ties, remains well placed to take advantage 
of the easing of export controls in any 
future UAV procurement.

In late 2017, US President Donald 
Trump announced this relaxation, which  
is aimed at facilitating sale of key 
technologies – such as those used in 
unmanned systems – into overseas 
markets. Unmanned systems have long 
been restricted by the US export control 

mechanism – which is designed to prevent 
proliferation and limit access of sensitive 
hardware to adversaries – and the Missile 
Technology Control Regime.

As the US looks to boost its sales into the 
Middle East and beyond, Israel is working  
to maintain its position as an unmanned 
superpower and keep its technological 
edge over its regional rivals. The IDF has 
become a particular exponent of the use  
of unmanned systems with its forces, and 
benefits from an active and competitive 
industrial base that strives for both internal 
and external opportunities.

Loitering munitions have become 
increasingly popular on the battlefield, with 
the ability for a single aircraft to be both an 
ISR and strike platform in high demand. For 
countries looking to add such a capability 
into their arsenals, a range of Israeli 
companies are moving to position 
themselves for any commercial opportunity. 

Payloads can vary from small single-figure 
kilogram warheads for anti-personnel 
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The Qasef-1 can be used as a 
one-way attack drone – diving on 

targets kamikaze-style and detonating 
its warhead upon impact.
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operations to double-digit weights of explosive 
when used in an anti-vehicle role.

For example, on 9 January, UVision  
Air publicised a demonstration of its  
Hero-400EC extended-range loitering 
munition for what it stated was a ‘strategic 
customer’. According to the company, the 
test, which took place in southern Israel in 
December 2017, proved the tracking and 
lock-on capabilities of the system using  
a moving vehicle and a human target in 
various operational scenarios, as well as 
its mission-abort capabilities.

Noam Levitt, CEO, said: ‘There are a 
number of tenders and programmes for 
precise long-range loitering munitions 
systems and we are confident that our 
system, which is a leader in its category 
with proven high-level capabilities, will be a 
serious competitor.’

Aeronautics is another Israel-based 
company that has exported systems such as 
its Orbiter 1K loitering munition overseas, 
although recent controversy over a proposed 
sale to Azerbaijan demonstrates the sensitive 
nature of such technology and its uses.

Meanwhile, companies such as Elbit 
Systems and IAI continue to perform well 

in overseas markets, with sales contracts 
dotting the globe. Indeed, in recent years, 
IAI’s Heron UAV has made significant 
inroads into markets that the US might 
once have looked to corner, in particular 
with its apparent success in Germany, 
despite much objection by US-based 
General Atomics.

Last year also marked the FOC of  
Singapore’s Heron systems, the 
culmination of a five-year programme that 
began in 2010 to find a replacement for the 
legacy IAI Searcher UAS, in service since 
the mid-1990s.

The IDF is also expanding its fleet of 
Elbit Systems’ Hermes 900 UAVs, a 
platform that has also seen success 
internationally. With Brazil on contract for 
the system, it is also currently in service 
with Chile, Colombia and Mexico.

The future is now
The number of geopolitical factors and 
influencers at work in the Middle East 
can be examined through the sales of 
unmanned systems to its constituent 
countries. As outlined, most countries 
look to imports in fulfilling their own 

needs, with the UAE the only operator of 
unarmed US systems at present, although 
this could change in the near term.

Perhaps the two most significant 
factors, however, will be how Iran decides 
to work in the region and where it 
chooses to disseminate its technology. 
The continued use of unmanned systems 
by groups in Lebanon and Yemen, with 
Iranian assistance, is likely to play a 
major role in how the region will develop 
in the coming years.

Also, China appears set to position itself 
as one of if not the most important partner 
for the Middle East. As long as systems 
such as the Wing Loong family and CH-4 
can reliably demonstrate their capabilities 
in enduring operations, the hold that the 
country have is likely to strengthen.

Able to move faster than the US, both  
in terms of contracts as well as delivery, 
the growing superpower will benefit from 
legislative and technological limitations 
among its rivals. It would come as no 
surprise if, by this time next year, industry 
watchers begin to see a shift in defence 
and geopolitical influence in the region, 
as its gaze turns east. ■
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The Predator XP has had some success in the region, with the UAE operating the type. (Image: GA-ASI) 
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RAMPING UP

P olarisation seems to be a 
characteristic of the UAV market as 
mini and micro vehicles come into 

their own and to some extent draw attention 
and spending away from established 
medium-sized tactical UAVs. Meanwhile 
larger aircraft in the MALE and HALE 
sectors continue to flourish.

Small-end sales are being driven by 
several factors. Mini- and micro-UAVs are 
stealthy enough to operate relatively close 
to target and can therefore accomplish the 

The unique ability of small UAVs to get close to targets has 
catalysed significant growth in the sector. As a result, optical 
payload miniaturisation and its attendant challenges are 
keeping OEMs on their toes. By Peter Donaldson

mission with smaller sensor packages. In 
addition, they operate at altitudes beneath 
the clouds so that sensors are not taxed 
by too much atmospheric water and other 
obscurants. Also, the fact that such 
systems are relatively inexpensive and can 
be operated by soldiers at the tactical 
edge makes them even more attractive. 

Furthermore, payload improvements in 
the pipeline look set to add another 
advantage to SUAS.

Small but perfectly formed
‘Now we can gather more information with a 
micro-payload,’ said Naveh Bahat, director of 
EO R&D and business development at IAI 
Tamam, which offers the MiniPOP, MicroPOP 
and NanoPOP for systems in this sector, 
claiming many installations worldwide. ‘This 
is why we don’t need bigger UAVs.’

Bahat argued that this is one of the 
reasons behind growing sales of mini-UAVs 
such as the company’s own BirdEye 650 
family. ‘Today we have the same UAVs in 

RECONThe TR-Stamp EO payload mounted onto a UAV ready 
for take-off. (Photo: Controp) 
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kicked around by the wind more, so there is 
still a good reason to do so.

While FOV is very important, stabilisation 
needs can be thought of as ultimately 
deriving from image resolution 
requirements. For high-end payloads for 
large platforms with significant standoff 
ranges, IAI Tamam quotes figures of less 
than 10ųrad, while Rafael quotes 6ųrad 
resolution for its latest RecceLite fast jet 
pod, which means that stabilisation has to 
be better than 5ųrad root mean square. 
This calculation is the arithmetic mean of 
the square of a set of numbers – a useful 
measure of average performance.

IAI Tamam quotes a figure of 80ųrad for 
its MicroPOP and NanoPOP payloads, which 
the company regards as industry-leading, 
while the larger MiniPOP is stabilised to a 
few tens of ųrad.

Tamam built its skills in this area in 
mechanical inertial navigation systems 
and brought them into the world of  
electro-optics, which, according to Bahat, 
gives an edge over others who started with 
cameras and later came to understand the 
need for stabilisation.

The use of video trackers also affects 
stabilisation, Bar Natan pointed out, 
because locking onto a specific target that 
might occupy only a very small portion of 
the FOV not only requires removal of wind 
disturbances but also compensation for 
platform vibration.

Fortunately, rapid progress in micro-
electro mechanical systems (MEMS) 

enables us to give a very stabilised picture 
in both thermal and day cameras, and also 
enables us to use some other sensors.’

Noting the widespread use of digital 
electronic image stabilisation in this 
sector, he emphasised that this technique 
can only be used with visual sensors. 
‘Since we stabilise the platform itself, we 
can use other sensors that cannot be 
stabilised electronically.’

Bar Natan declined to say what those 
sensors might be, but elaborated on the 
limitations of electronic stabilisation, which 
shifts the image from frame to frame to 
counteract vibration, using pixels outside 
the visible image border as a buffer for this 
motion. Principally the technique uses 
much of the detector’s area for 
stabilisation, perhaps taking as much as 
8MP of a 10MP sensor.

‘We don’t do that,’ he pointed out. 
‘Usually, we use the three-gimbal structure 
to stabilise the sensor itself, then we  
don’t need to cut part of the image.’ The 
proprietary three-gimbal set-up stabilises 
two azimuth and one elevation axes, and 
two inside the sensor itself – one in 
azimuth and one in elevation.

Bar Natan said that there are three 
particularly demanding aspects in the 
engineering of stabilised payloads for these 
classes of UAV – weight, price and the 
stabilisation technology itself. Even though 
small UAVs operate at shorter ranges from 
their targets and therefore do not need to 
offer a very narrow FOV, they tend to be 

the special forces, the armies and in police 
departments – the same UAVs, exactly the 
same ones. It wasn’t like this in the past, 
but the same platform can carry different 
payloads for different users.’

The sector can usefully be divided into 
payloads weighing between 1-1.5kg for 
mini-UAVs and those around 0.3kg or  
less for their micro counterparts, which 
increasingly include multicopters. 

Controp’s application marketing director 
Nir Bar Natan said that the mini-UAV 
market is the more active at the moment, 
particularly in the defence sector,  
but there is growing activity in law 
enforcement, with agencies in the US 
beginning to replace helicopters with UAS 
in some observation tasks.

Controp offers several Stamp family 
payloads for this application, including; the 
dual sensor M-Stamp; the D-Stamp, which 
has a day camera only; the U-Stamp, with 
an uncooled thermal camera; and the 
0.3kg day/night dual-channel Micro-Stamp.

Growth in this market is also attracting 
suppliers who have previously concentrated 
on high-end applications such as Rafael, 
which currently makes surveillance payloads 
for MALE UAVs and ISR/targeting pods  
for fighters. However, others have been 
dedicated to small UAV payloads from their 
foundation. UAV Vision’s technical sales 
manager, Evert van Schuppen, reported 
increased sales due to innovation driven by 
the commercial and hobbyist markets.

The line manager for aerial ISR systems  
at Rafael’s EO directorate, Zvi Y, whose full 
name cannot be revealed for security 
reasons, said: ‘It’s a developing market… It’s 
going to be big. We are just at the beginning 
of adapting our capabilities to this market.’

Similarly, FLIR Systems, having 
traditionally focused on payloads for larger 
platforms, with an emphasis on high 
performance – particularly in terms of 
pointing accuracy for laser designators – is 
now showing interest in the sector.

‘Real’ stabilisation
Even though operating at lower altitudes 
and shorter ranges reduces the demands 
on the optics in these small payloads, 
Controp’s Bar Natan pointed to the 
importance of electro-mechanical 
stabilisation for EO/IR. ‘We are using a 
unique three-gimbal structure, which 

The M-Stamp on the Aeronautics Orbiter UAS.  
(Photo: Controp)
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technologies for inertial measurement units 
(IMUs), driven by the smartphone market, 
and more responsive, more powerful 
electric motors including piezoelectric 
types, makes sufficient levels of 
stabilisation feasible and affordable.

For very small payloads, the MEMS IMU 
is a critical enabling technology, as the 
more accurate sensors based on ring laser 
gyros or fibre-optic gyro technologies used 
on larger platforms are too big, heavy  
and expensive. However, in some cases 
manufacturers offer digital electronic image 
stabilisation as an addition.

Piezoelectric motors
With IAI Tamam’s 1.2kg MicroPOP and 0.2kg 
NanoPOP, Bahat emphasised the use of 
special piezoelectric motors that produce 
high levels of torque, both for rapid response 
in stabilisation and the ability to jump very 
rapidly from one target to another.

These systems are stabilised on two 
axes/gimbals. The company has explored 
stabilising four, but opted against it for 
small systems like these because ‘our 
engineers showed us that what others are 
doing with four gimbals, we can achieve 
with two’. However, its large payloads 
feature six-axis stabilisation.

Despite their smallness and low weight, 
these payloads house all their sensors and 
stabilisation equipment, as well as control 
and image enhancement electronics in a 
single package to ease integration. Both also 
use uncooled microbolometer IR sensors to 
keep costs down.

UAV Vision’s van Schuppen stressed what 
he claimed is the unique capability-to-weight 
ratio of the company’s systems, saying that 
the nearest competitor to the new 1.2kg 
CM122 is 0.5kg heavier. 

Rafael’s sole entry at this end of the 
market is the 1.3kg HDLite, which the 
company describes as a lightweight mini 
aerial reconnaissance system designed 
for rapid generation of intelligence aids 
such as mosaics, 3D models and 
orthophoto outputs. Zvi Y emphasised 
that it was developed to meet a specific 
requirement using off-the-shelf sensors, 
and that the company is in the process of 
improving it with greater LOS capabilities 
and better sensors. 

An improved version could provide similar 
capabilities to its larger payloads, but on a 

smaller scale, he said, with persistent 
surveillance of areas of a few square 
kilometres being one option. ‘Scanning 
strips for intel or mapping and terrain 
modelling – those are the kinds of 
capabilities we are pushing forward for 
these kinds of platforms.’

Decisions, decisions 
In general, day TV and thermal imaging 
cameras remain the most commonly 
requested sensors for mini and micro 
applications, but customers face a 
number of choices, including whether to 
install a single sensor or a combination  
of them. 

Some want a TV camera for daytime  
use, but because certain threats hidden 
amongst vegetation cannot be detected 
this way they also want a thermal camera 
that reveals such targets. Controp provides 
the dual-sensor M-Stamp for customers 
with this kind of requirement.

Other users do not want to compromise 
because they need the best day or night 
sensor that will fit into the turret’s limited 
weight and volume capacity. This drives 
single-sensor installations, such as the 
company’s D-Stamp TV and U-Stamp 
uncooled IR products.

‘Basically, I think separate is better 
because, usually, the platforms that carry 
these payloads have a short time in the air,’ 
Bar Natan said, adding that there are few 
occasions on which an operation with a 
mini-or micro-UAV will start in daylight but 
be cut short by darkness. ‘It is better to 
bring the platform down, replace the day 
camera with the night camera and go up 
again. It’s much easier.’

Bahat said that there are often different 
views within customer organisations of 

what the best sensor combination is, with 
end users tending to favour shortwave IR 
(SWIR) combined with a thermal imager, 
while ‘decision-makers’ – those who 
control the budgets – tend to go for a 
thermal camera and a day TV channel.

‘It’s a bit confused because the 
decision-makers want to see a nice 
picture, but the end users don’t care. 
They can work with a black and white 
picture, or a hot and cold picture in IR, 
but we sell to those who pay, so we need 
to convince the decision-makers as well. 
Only police forces say that they definitely 

want colour because they need very good 
pictures to convince judges, who won’t 
normally work with IR pictures,’ he said.

‘If there is weight and space to spare, the 
third sensor would be a SWIR camera for 
day use when longer ranges are required or 
the environment is very hazy or dusty. SWIR 
is very good in turbulence, hail, dust etc in 
the atmosphere.’

UAV Vision reports that its customers 
mostly ask for day TV and longwave IR 
(LWIR) cameras, while FLIR Systems 
typically sees requests for day TV and 
thermal cameras, with some demand for 
SWIR in the larger payloads. 

In this sector, complementary metal 
oxide semiconductor (CMOS) block 
cameras have come to dominate visible 
light sensor installations. Bar Natan 
describes them as very inexpensive colour 
TV sensors with good performance, even 
at night and very high sensitivity.

He said, however, that SWIR remains 
problematic for this market because the 
optics are relatively bulky and heavy, adding 
that it is difficult to get SWIR lenses for 
small payloads in the 1kg category. This is 
because the optics need a large aperture 
(low f number) to allow more light to reach 
the detector.

Cost is another limitation for SWIR in 
small payloads, although Bahat reported 
that SWIR prices have come down over the 
last two or three years and he expects that 
trend to continue. Although they do not 
require cooling to produce high-quality 
imagery, SWIR cameras can put out enough 
heat to cause cooling problems in very 
small payload enclosures.

However, he believes SWIR cameras will 
challenge for a place at this end of the 
market as they are already doing at the 

As Group 1 and 
2 UAVs begin to 
take off, there 

will be a large increase 
in the demand for low-
weight, highly capable 
payloads.
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other end in, for example, 35.6, 38.1 and 
48.3cm payloads.

He also pointed out that CMOS cameras 
can be thought of as commodities, and 
paying more almost guarantees better 
quality, which the market demands. ‘We 
won’t use a very cheap sensor because it 
will be a bit lousy,’ Bahat said. ‘We have 
paramilitary customers who require sensors 
to withstand very high and very low 
temperatures. When you buy a good sensor, 
it will be good environmentally and in image 
quality – those qualities come together,’ he 
added. ‘In the last ten years I haven’t seen 
anyone ask for a non-colour image for 
daytime use.’

Advanced CMOS sensors cover the full 
visual spectrum in colour and extend into 
the near IR (NIR). Rafael pointed to several 
benefits of these, including improvements 
in range and better performance in forested 
areas. Zvi Y said that the company fits 
MWIR sensors in its large payloads mainly 
for use at night – although they are also 
effective by day – and SWIR when long 
stand-off ranges or very high-resolution 
(HR) IR images are needed. The latest 
version of the Reccelite fast jet pod, for 
example, has all of them.

However, he does not see much of an 
advantage for SWIR on mini- and micro-
UAVs. ‘It is unique in its ability to look 
through the atmosphere, but when we 
are talking about close ranges like the 
ones we need for mini- and micro-UAVs, 
we don’t need this capability. We prefer 

to use more common sensors like MWIR 
or colour.’

Laser integration
While lasers are key components in many 
larger payloads, they are less common in 
smaller ones. Tamam, for example, told 
Shephard that its customers want 
designators in payloads 20.3cm in 
diameter and larger. 

Designators are very demanding as they 
need to be pointed extremely accurately 
and held on target stably because they are 
used to guide weapons. They also tend to 
use a lot of power and generate a lot of 
heat. However, it is feasible to fit them.  
‘I could put a laser designator on the 
MicroPOP, but I don’t think it’s a big 
market, so I don’t see any reason to do it,’ 
Bahat said.

Illuminators are easier, so these are 
routinely integrated into smaller payloads, 
and rangefinders are also placed on some, 
such as Tamam’s MicroPOP, but not the 
NanoPOP. While there is room in this tiny 
payload to fit a rangefinder, Bahat sees no 
reason to do so at the moment because 
there are other ways to find a target’s 
range from information the payload 
already has.

‘I know exactly where I am in the sky. I 
know exactly where I’m looking, so I can 
calculate the location of the target,’ he said. 
‘You put a laser rangefinder on big payloads 
because the distances are great, so 
calculation error would be bigger, but here 

the distances are very small, so your error 
will be very small.’

Bahat stated that he does see a market 
developing for very small payloads with the 
full set of lasers – illuminators, pointers, 
rangefinders and designators – as 
multicopters and other VTOL UAVs get 
better, but not currently.

Van Schuppen noted that safety and 
testing are always demanding aspects of 
integrating lasers, ensuring that they are 
used in a safe and controlled manner 
through intuitive interface design.

A FLIR Systems spokesperson stressed 
that both power consumption and boresight 
retention are essential to the accuracy of 
geolocation and particularly designation of 
targets. ‘Controlling the laser power is key 
to controlling aspects of heat-induced 
phenomena in a compact LRF or LD. FLIR 
does this by being fully vertically integrated, 
from growing the crystals to designing and 
packaging the laser components. Even 
after ensuring tight control of these 
aspects, ensuring a proper boresight is still 
key. FLIR does this by implementing a fully 
internal boresight mechanism.’

Core technology
Van Schuppen noted that as core sensor 
technologies get smaller and computer 
processing power gets denser, UAV Vision’s 
small size enables it to develop new 
products more rapidly than most. 
‘Traditional larger systems manufactured by 
traditional larger organisations are not able 
to keep up with the latest technology as 
their development cycles are prolonged.’

Zvi Y emphasised that new and advanced 
focal plane arrays are available off the 
shelf, although Rafael does have some 
designed for it, based on new technology. 
‘In general, the defence market does not 
drive detector technology, commercial 
photography and industrial uses do.  
You can see more ranges and more 
frequencies, more and more pixels. Last 
and maybe most important, [you can  
see] much more sensitivity. All of those  
together enable us to go forward with our 
capabilities,’ he said.

While software can be used to improve 
image quality, there are more operationally 
useful things it can do. Bahat pointed to 
enhancements such as fusion between day 
and night sensors and video target tracking 

Rafael designs surveillance payloads
for UAVs, and ISR/targeting pods for
fighters. (Photo: Rafael) 
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algorithms, all embedded in the turret’s 
integral control electronics, taking advantage 
of Moore’s Law improvements in computing 
power to add functionality. ‘We have image 
enhancement packages. Some users are 
into location calculation. Some users want 
super-resolution. Some want fusion between 
day and night, or SWIR and night sensors.’

The company also gives users the option 
to upgrade, add and delete applications 
when a turret returns for maintenance as 
their requirements change, and Bahat 
believes that eventually operators will be 
able to do this for themselves just as they 
do with their smart phones.

Van Schuppen argues that making life 
as easy as possible for the end user is the 
most important software aspect. ‘The 
operator is not sitting in an office with a 
PC. He is the guy in the field keeping his 
head down from incoming fire. The easier 
we can make our system to control, the 
better the outcome for the end user.’

Functions UAV Vision offers include 
object tracking, motion detection, 
electronic stabilisation, video quality 
enhancements, picture in picture and 
image blending.

FLIR also uses a wide range of algorithms 
such as detail edge enhancement, 
automatic gain and level, using traditional, 
histogram and advanced local area 
processing. It also offers blending of 
features across different sensors including 
EO, IR, SWIR and low-light TV, each of which 
has different requirements when it comes 
to enhancement and processing for a 
common end result.

Target tracking software has advanced 
significantly over the years. Bar Natan 
said that visual motion detection 
technology now enables an operator to 
choose several moving objects within the 
scene for the system to track, whereas 
older systems were restricted to following 
one target at a time.

In terms of future developments, he 
thinks mini-UAVs will gravitate towards 
military applications because being 
heavier than their micro counterparts 
enables them to cope better with rough 
environmental conditions. 

Counterintuitively, Bar Natan says they 
are also likely to carry slightly heavier 
payloads in the 2kg category with more 
capabilities in target detection, recognition 

and identification, in which zoom 
capabilities, narrow FOV and extra sensors 
such as SWIR cameras will be required.

Micro-UAVs, he believes, will be more 
prevalent in the very price-sensitive law 
enforcement market, citing companies 
developing payloads for very low prices in 
the $5,000 bracket that resemble GoPro 
systems, but with thermal as well as 
visible spectrum sensors fitted to a 
stabilised arm on a multicopter priced in 
the $1,500 region.

‘This is somewhere that we cannot 
compete. Therefore, I think these 
platforms and payloads will go to law 
enforcement, where environmental 
conditions are less important but price is 
very important.’

‘As Group 1 and 2 UAVs begin to take 
off, there will be a large increase in the 
demand for low-weight, highly capable 
payloads,’ said van Schuppen. ‘It is 
becoming easier and easier to enter the 
UAV platform market. Rapid prototyping 
and cheap available components will 
drive the next wave of payload 
requirements. These systems will no 

longer be a luxury – each soldier will have 
access to this resource.’

Citing recent progress in CMOS imagers’ 
day and NIR capabilities, Bahat said he 
expects to be able to squeeze more 
sensing capabilities into small payloads, 
gaining day and night imagery from the 
same sensor. He added that growing 
computing power will enable more 
information to be extracted from the image 
and, as a consequence, provide functions 
such as automatic target recognition and 
advanced cueing systems for the operator.

‘Sometimes, the end user will choose 
from a list of cueing types. Sometimes we 
will give you everything.’

More onboard computing power will 
also enable payloads to provide more 
useful information over communications 
links with limited bandwidth, updating 
icons in real time on dynamic targets  
to be displayed on a map rather than 
transmitting lots of HR imagery. HR 
pictures of less rapidly changing targets 
would be sent at a lower rate. 

Just as small UAVs have evolved greater 
autonomy, so too will their payloads. ■

The new CM122 gimbal weighs just 1.2kg. 
(Photo: UAV Vision) 
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Enhancements appear to be the aim of the game for the global 
UAS market, with numerous contracts being fought for, 
awarded and added to, but what new capabilities are on the 
horizon for the US? By Beth Maundrill

US PROGRAMMES

PURSUIT

‘It seems to me [that] you have competing 
ideals of what an unmanned system 
launched from a carrier needs to have on it. 
One faction thinks it needs to be able to 
strike, one faction wants a sensor carrier 
and one faction needs refuelling capability,’ 
said Michael Blades, research director at 
Frost and Sullivan.

‘I think if you have an air refueller with  
a lot of sensor capability that will be what 
ends up winning out,’ he added.

The programme itself has been born from 
the unmanned carrier strike capability, 
re-directed to air-to-air refuelling of embarked 
air wings. The aim for the navy is to have an 
unmanned refuelling capability that would 
extend the combat range of deployed Boeing 
F/A-18 Super Hornet, EA-18G Growler and 
Lockheed Martin F-35C jets.

Four preliminary design review contracts 
were awarded in 2013 to Boeing, General 

Atomics Aeronautical Systems (GA-ASI), 
Lockheed Martin and Northrop Grumman. 
The latter pulled out of the competition 
following the release of an amended RfP in 
October 2017, having previously pursued 
the contract with its X-47B concept. 
According to Blades, the manufacturer  
was likely unwilling to ‘reinvent the wheel’ 
to meet the new requirements.

Boeing unveiled its MQ-25 unmanned 
refuelling tanker offering of a stealthy-
looking UAS late last year. Blades suggested 
that the company probably made a 
calculated decision not to significantly 
change the design from the early strike 
requirements of the programme, instead 
producing a flexible multi-functional type of 
platform. Ending 2017 on a high, the UAS 
completed engine runs before heading to 
the flight ramp for deck handling 
demonstrations early in 2018.

Meanwhile, Lockheed Martin’s design is 
based on its Unmanned Carrier-Launched 
Airborne Surveillance and Strike experience. 
The company told Shephard that it has 
submitted a bid for the programme.

In addition, GA-ASI has confirmed that 
on 3 January 2018 it submitted a proposal 

T he US continues to be one of the 
most comprehensive operators of 
unmanned platforms, and while 

some of these UAS have been in service  
for some time, continuous upgrades and 
enhancements maintain these capabilities.

Alongside these sustainment measures, 
some major new programmes are on the 
horizon, with industry battling it out to win 
lucrative contracts for the next generation 
of systems to be operated in the military. 

Mixed signals
One of the main programmes on the ones-to-
watch list is the ongoing fiasco of the USN’s 
MQ-25 Carrier-Based Aerial-Refuelling 
System, which has been criticised for 
changing its requirements too frequently. 
This was likely one of the reasons behind 
Northrop Grumman’s withdrawal from the 
contest last year. 

General Atomics transitioned its production line in October 2017 from the MQ-1C 
Gray Eagle UAS to the extended-range version. (Photo: General Atomics)
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to the army and USMC. During its time  
in service, the Shadow has seen various 
upgrades to its avionics, engine and fuel 
bladders. 

As part of the new Block III kit, a range  
of extra enhancements will be integrated  
by the OEM, including increased power from 
38hp to 48hp, superior cooling system in 
the engine, a lower acoustic signature, 
improved communications relay and 
weather durability in up to 5cm/h of rain.

The testing of the kits is set to continue 
through to March 2019. In 2017, Textron 
was awarded a number of contracts for the 
Block III: one for 36 kits worth $41.9 million 
in September; one for 17 in October, valued 
at $26.9 million; and a follow-on agreement 
in the same month worth $4.7 million for 
four of the enhancement packages. 

Upgrade and change
Outside of the US, Textron was recently 
awarded a sustainment contract for Italy’s 
Shadow V2 fleet through the next decade. 
Signed on 30 November last year, work on 
the $8.1 million deal was set to commence 
in January 2018. The value of the contract 
could rise to $8.8 million with additional 
amendments, and will run for 30 months to 
include parts, services, spares and repairs.

Bill Irby, senior VP of unmanned systems 
at Textron, said that it is likely that Rome 
will request further options under the 
agreement, which could include some 
upgrades. ‘They will be paying close 
attention to [the US Army] and will likely 

‘[In 2018] testing will focus on the 
MQ-8C, and final tests are expected in  
April. That will be transitioned into fleet 
operations towards the end of [2018],’ 
Dodge continued. ‘We have also been doing 
a lot of innovation… We are developing an 
optical landing system as a backup for our 
radar-based one we are using today.’

Specifically, the USN is looking at 
enhancing the radar payload for the 
MQ-8C. ‘The radar development on the 
MQ-8B was a rapid development, and it 
was fielded with certain known 
limitations,’ Dodge said. 

Looking at the C variant, he confirmed 
that the navy is planning to integrate the 
Leonardo Osprey 30 radar: ‘We have seen 
the fleet use tactics and techniques that 
help mitigate some of the limitations in the 
current system’s radar, but when the [MQ-
8C] gets there with the Osprey 30, there 
will be a spectacular increase in data.’

At the moment, the trend is for US 
services to upgrade and enhance their 
UAS capabilities rather than actually 
replacing them or acquiring new products. 
New acquisitions are certainly more 
apparent outside of the US. ‘That’s where 
the US has fallen into a sort of a rut, where 
they’re not really bringing out a whole lot 
of new drones and upgrading the ones 
that they have,’ noted Blades.

The US Army is now embarking on 
enhancing its fleet of Textron Systems 
RQ-7B Shadow UAS, originally fielded in 
2002 with a total of 117 systems delivered 

to the USN for the MQ-25 Stingray, a 
carrier-based UAV. ‘We are confident that 
the GA-ASI offering will meet and exceed 
the US Navy’s requirement for unmanned 
aerial refuelling,’ said Linden Blue, the 
company’s CEO. 

A design of the final MQ-25 Stingray is 
yet to be revealed to the public, but it has 
been stipulated that the design could take 
the shape of a marinised Avenger C UAS 
design.

Steadily burning
The USN also continues to pursue the latest 
in VTOL technology as part of its MQ-8C Fire 
Scout programme under Naval Air Systems 
Command (NAVAIR), for which fleet 
operations are expected to commence at 
the end of 2018.

The Northrop Grumman Fire Scout C 
conducted its initial at-sea flight test 
aboard the guided-missile destroyer USS 
Jason Dunham (DDG-108) in December 
2014. Last year, the UAS completed its 
first flight on board a USN Independence-
class littoral combat ship (LCS). The VTOL 
platform is based on the FAA-certified Bell 
407 helicopter.

NAVAIR spent much of 2017 completing 
manned-unmanned teaming efforts on the 
smaller MQ-8B model. The service is 
currently looking into further developments 
of the aircraft, including the integration of 
weapons systems, new radar systems and 
increased Link 16 capabilities.

Ongoing work is also being undertaken 
by the USN for teaming the Fire Scout 
UAS with MH-60 Seahawk rotorcraft. ‘We 
have done a lot of great work this past 
year, especially in the area of manned-
unmanned teaming,’ said Capt Jeff 
Dodge, Fire Scout programme manager 
with NAVAIR.

‘We started this year with two MQ-8Bs 
equipped with maritime search radar 
deployed on LCS-4. They are out there with 
an MH-60S Seahawk helicopter. The same 
team that fly and maintain the helicopter 
fly and maintain the fire scout. That team 
participated in several multi-lateral 
exercises and got used to operating those 
systems together, and actually did a 
harpoon demonstration off that ship 
where they did over-the-horizon targeting 
using both platforms for that ship-
launched weapon,’ he explained.

The RQ-7B Shadow UAS is still in service with the US Army, while 
the USMC will replace it with the RQ-21A Blackjack. (Photo: USN)
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pick up some, if not all, of the upgrades,’ 
he said.

Italy is the only country outside of the 
US that operates the V2 variant of the 
platform. Although Sweden currently has 
the Shadow V1 in service, Irby said that 
discussions are taking place regarding a 
possible upgrade to the V2. He added that 
the country may even select Textron’s 
newest UAS, the Nightwarden, as part of 
an upgrade.

The new platform was unveiled at the 
Paris Air Show in 2017, and Irby believes it 
could see its first sale in 2018. ‘Everything 
is lining up to show that [a sale may occur]. 
We have received an official letter from an 
international customer saying that the 
official evaluation of that proposal is under 
way, and we are expecting the call from the 
country any day now to go in and begin 
discussions,’ he revealed. It is understood 
that this would be a completely new 
customer for the company.

Moreover, a US military requirement for 
a next-generation tactical UAS is likely to 
mature by around 2030. Previously, Irby 
has commented that the Nightwarden 
could represent ‘a bridge’ between what is 
currently in service and future platforms, 
adding that there could be significant 
benefits for the US Army if it chose to 
redirect funds from its current Shadow 

programme to a low-rate procurement of 
the Nightwarden.

Retirement plan
The USAF is continuing to phase out its 
MQ-1B Predators which are due for 
retirement and replacement by the Block 5 
MQ-9A Reaper. According to the service, 
changes to its first remotely piloted 
aircraft, the MQ-1, came after aircrew and 
ground forces alike identified the need for 
upgraded capabilities to ensure successful 
missions downrange. As of 6 October 
2017, airmen at Creech AFB are 
overseeing the shipment process for a 
total of 16 Block 5s, which will be 
delivered to various areas of responsibility.

In the UK, the MQ-9 Reaper is being 
retired and replaced by the MQ-9B 
Protector, known as the SkyGuardian by 
manufacturer GA-ASI. The RAF will be the 
first customer for the type, which will be 
delivered in the early 2020s. 

An MoD spokesperson told Shephard: 
‘As outlined in SDSR [Strategic Defence 
and Security Review] 2015, it remains our 
goal that the MQ-9B Protector will be an 
integral capability of Joint Force 2025. 
While development remains ongoing, our 
plans will ensure a seamless transition 
between MQ-9 Reaper and MQ-9B 
Protector commitments and capabilities. 

No decision has yet been taken on a 
strategy for disposal of the MQ-9 Reaper 
fleet following replacement.’

The MQ-9B’s nine external hardpoints 
offer new configurability to meet diverse 
mission requirements. In basic ISR 
configuration, the standard MQ-9B is 
equipped with an HD EO/IR sensor, a 
high-performance 360° multi-mode 
maritime radar and the GA-ASI Lynx  
multi-mode radar.

The MQ-9B achieved the first FAA-
approved flight for a remotely piloted 
aircraft (RPA) in non-segregated airspace. 
In May 2017 it completed an endurance 
flight of 48.2h, and the first SATCOM taxi 
of the MQ-9B was demonstrated in 
December.

GA-ASI transitioned its production line 
from the MQ-1C Gray Eagle to the 
extended-range (ER) variant in October last 
year, following the completion of the final 
UAS under contract. The MQ-1C has been 
fielded to 12 US Army operational units 
and has accumulated more than 290,000 
flight hours. It is the service’s most active 
kinetic platform in theatre, according to 
the OEM.

The first four MQ-1C ER aircraft are now 
being used for developmental testing, 
which will lead to follow-on operational 
testing and evaluation in spring 2018.

US PROGRAMMES
Boeing unveiled its stealthy design for the MQ-25 

programme in late 2017. (Photo: Boeing) 
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Customer deliveries of the platform  
will begin in the summer. As part of a 
recent endurance test flight, the type flew 
for 41.9 consecutive hours, a significant 
increase over the 25h capability of the 
Gray Eagle, GA-ASI told Shephard.

Embarked capability
The USN and NAVAIR contracted 
manufacturer Insitu for the first full-rate 
production lot of the RQ-21A Blackjack in 
January 2017. The platform is expected to 
achieve initial operating capability in Q2 
this year and full operating capability for 
both the navy and USMC in Q4. 

The navy is currently on its third Blackjack 
deployment, with the 15th Marine 
Expeditionary Unit (MEU), and has two MEUs 
in work-ups. Two more squadrons are 
anticipated to transition to the RQ-21 in 
2018 – Marine Unmanned Aerial Vehicle 
Squadron 4 (VMU-4) in Q2 and VMU-3 in Q4.

The RQ-21A is a larger version of Insitu’s 
ScanEagle UAS, with an increase in payload 
capacity that can include EO, a laser 
rangefinder and IR marker. In 2016, the 
Canadian Department of National Defence 
became the first export customer for the 
type, with deliveries to the country’s army. 

The Blackjack is comprised of five air 
vehicles, two GCS and runway-independent 
launch and recovery equipment.

Alongside the army, navy and air force, 
the USCG is continuing to use UAS and 
researching how such aircraft can be used 

for maritime operations in the future. The 
service has exercised the first option year 
of its current National Security Cutter (NSC) 
sUAS ISR Services contract with Insitu. The 
ScanEagle has been used by the service 
since May 2017, when the system made its 
first deployment on board the USCGC 
Stratton, enabling the vessel to operate at 
full functionality through 2018, according to 
a company spokesperson. Since then, the 
USCG has been preparing to equip its entire 
fleet of NSCs with the sUAS. 

The programme received approval to 
move on to the next phase in October 2017, 
which will include acquisition and initial 
operational testing of sUAS capability on 
board an NSC. ‘In addition, we are 
expecting the coast guard to issue the RfP 
to provide MR [medium-range]-UAS services 
aboard the USCG NSC fleet in the coming 
weeks,’ said the spokesperson.

‘Insitu has had the privilege of 
supporting the US Coast Guard’s missions 
and recent maritime narcotics 
interdictions, and we look forward to 
competing for the opportunity.’ 

The service is also moving forward  
with research to understand the state  
of technology available in the long-range 
and ultra-long-endurance UAS market.  
The aim is to identify the ways in which 
these systems have provided capabilities 
in other operational theatres, and how  
the coast guard could utilise such 
technologies for maritime operations. 

Future ambition
Looking ahead to future technology 
developments, Blades said that he had 
seen some movement from the USAF 
towards operating smaller UAVs but with 
the same endurance that is currently 
achieved with Reaper.

There are also considerations being 
made in terms of the weapon systems 
used on UAS, as the US military is starting 
to learn that not all targets require the 
capability of an AGM-114 Hellfire missile. 

It is likely that we can expect to see 
developments of tactical systems with 
longer endurances, small logistical 
footprints with fewer people needed to 
operate them, and with a corresponding 
programme to provide smaller munitions 
for smaller UAVs. 

While unmanned aircraft are an 
invaluable tool, they often take a small 
army of individuals to run the system for 
combat air patrols. Blades said that at the 
moment the big mantra in the US is 
therefore ‘taking the manned out of 
unmanned’.

Additionally, he noted that there  
has been a gain in traction for loitering 
munitions outside of programmes of 
record. 

Despite the US military exploring 
upgrade opportunities for its ample UAS 
systems, discussions on new technologies 
continue. Only time will tell which new 
capabilities will be adopted. ■

US PROGRAMMES
The USMC 15th MEU launches an RQ-21A Blackjack  

off of a San Antonio-class amphibious 
transport dock ship. (Photo: USMC) 
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Portable property

Dany Eschar, deputy CEO of Israel-based Aeronautics, spoke 
to Joe Charlaff about trends in the UAV industry and efforts to 
revolutionise the sector, with miniaturisation playing a key role.

A eronautics has a long history in  
the development and fielding of 
unmanned systems for use by the 

IDF and other international customers, with 
its initial public offering one of the most 
significant events experienced by the Israeli 
stock market in recent memory.

‘We are regarded as one of the biggest UAV 
manufacturers in the world and produce a 
wide variety of UAVs, from the small Orbiter II, 
which has a maximum of 10kg take-off 
weight, a 4h range at a distance of 100km,  
to a 2t UAV, to the Dominator, which is the 
biggest that we can offer,’ said Eschar. ‘Thirty-
five international users are currently using 
Orbiter II in conflict zones around the world’.

Trend check
‘The trend is towards smaller UAVs 
because we are able to exploit technology 
for producing smaller sensors,’ explained 
Eschar. ‘Once you can miniaturise big 
sensors, you are able to fly lower at 4,000-
6,000ft using powerful sensors to gather 
the intelligence that you need. Because of 
that, we have smaller platforms – more 
portable and less expensive.’ 

He asserted: ‘If you are able to conduct 
24-hour missions with Orbiter IV and carry 
two sensors, it will allow you to maximise 
your capability of discerning the 
intelligence received.’

Eschar added that the company is 
focusing on bigger VTOLs to cut out the 
supply chain. ‘We feel that the market needs 
this type of solution to be able to eliminate 
trucks. In the case of the nuclear accident in 
Japan, the site was inaccessible to regular 
transport. Unmanned vehicles in this case 
would not expose personnel to hazardous 
material and would permit greater 
accessibility without endangering pilots.’

The company is in the process of 
upgrading aerial platforms, integrating 

sensors like EO, radar and C4I, and will be 
able to offer solutions for the homeland 
security and defence sectors. 

‘Everything is manufactured under one 
roof – the composites, the engines, the 
communication, avionics, payload – the 
entire solution,’ Eschar pointed out. ‘We can 
control two major parameters – delivery and 
quality – and are able to offer competitive 
prices because we manufacture everything 
under one roof. This integration offers a  
very affordable solution and a very short 
response time for our customers.’

Eschar highlighted that by utilising 
open architecture, the company is able to 
accommodate different types of payload 
and offer an out-of-the-box solution by 
using existing platforms which are 
certified by the FAA, giving Aeronautics a 
major advantage ‘because once [the] FAA 
approve your platform, the quality and 
safety is guaranteed to be at a higher 
level,’ he noted.

Speaking about the growth of the 
industry in Israel, Eschar said that the 
defence sector relating to UAVs was worth 
$5.5 billion in 2017 and is expected to grow 
to $13 billion in 2022. As a result of that, 
the export market is forecast to be about 
$6-7 billion. 

‘As far as our competitors go, we are 
doing our best to keep our customers 
happy and to convince them that, as far as 

price and quality go, Aeronautics is the 
address for their needs.’

Now and then 
The latest trend in Aeronautics is the small 
UAV, which is portable and requires only  
a minimal crew. It is a system that can  
carry and operate two different payloads 
simultaneously and Eschar claims that this 
is ‘revolutionary’ because ten years ago for 
the same result a 2t UAV would be required.

With a heavy payload, height is limited, 
and in order to be effective, it is imperative 
the UAV flies high, otherwise it is 
vulnerable, he added. ‘Now technology 
allows us to miniaturise a 30kg payload 
and delivers the same quality in 3.5kg. 
Everything becomes smaller, portable,  
easy to operate, easy to maintain and less 
expensive,’ Eschar said. 

Eschar believes that future platforms 
will be ‘even smarter’ than those operated 
today, with multiple sensors fitted to a 
single smaller platform, allowing a range 
of different tasking for each unit. Also, 
systems will be increasingly cyber-secure.

‘Tiny payloads will provide whatever is 
needed in one mission, just requiring 
switching the mode. Everything is multi-
platform, which means on the same 
platform you will be able to conduct several 
missions. Everything will be smaller and 
[more] affordable.’ ▪

Once you can miniaturise big sensors, 
you are able to fly lower at 4,000-

6,000ft using powerful sensors to gather the 
intelligence that you need. 
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