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Welcome  
Dubai Airshow... 

From its inception in 1989 to its 16th edition 
in November 2019, the Dubai Airshow has 
established itself as one of the world’s leading 
international aerospace exhibitions. The 
importance of the Dubai Airshow lies in the 
fact that it is the primary platform for launching 
new trends and discussing issues that help 
develop the aerospace sector regionally and 
globally. The event has also become a key 
player in shaping the aviation industry through 
the issues discussed during the accompanying 
conferences and deals. 

Above all, it also reflects the overall progress in the UAE and the 
growing nature of the aerospace industry, which is one of the 
fastest growing, developed and competitive sectors in the region 
and the world, in terms of infrastructure, air carriers, smart solutions, 
air surveillance, security and safety, and air cargo industry.
The great success of the Dubai Airshow came not from a vacuum, 
but rather from a combination of factors. The first is the support 
of the wise leadership for the exhibition, by providing all forms of 
assistance, so that it may reflect the civilised aspect of the UAE. The 
generous sponsorship by His Highness Sheikh Mohammed bin 
Rashid Al Maktoum, Vice-President and Prime Minister of the UAE 
and Ruler of Dubai, of the exhibition since the beginning of its first 
session to the 16th session, certainly underlies the international 
status and remarkable reputation of the Dubai Airshow.,
His Highness believed in the role of the aerospace sector in the 
comprehensive development of the UAE. The second is the great 
organisational and human expertise gained by the organising 
committee of the exhibition. As a result of the committee’s 
openness to, and benefit from, similar international exhibitions, it 
has already been able to make Dubai Airshow the best in the world. 
The third is the tremendous and accelerated development of the 
aviation sector. The UAE is one of the fastest growing countries 
in the region and the world in the aviation sector. It has a world-
class airlift fleet, sophisticated airports and infrastructure that keep 
pace with the latest developments and innovations globally. This is 
reflected in the advanced rankings it has achieved in the aviation 
security standards according to the International Civil Aviation 
Organization, in addition to the first place in the quality of air 
transport infrastructure, according to the Global Competitiveness 
Report. In October 2019, the UAE won a seat on the Council of the 
International Civil Aviation Organization “ICAO” for the fifth time, 
in recognition of its efforts and active contributions in shaping the 
future of the international civil aviation sector.
The fourth factor is the unprecedented infrastructure of Dubai and 
the UAE in general, including high-level airports, road network, 
transportation and communications infrastructure, all of which 
contributed to the success of the exhibition, and enhanced its 
ability to increasingly attract thousands of exhibitors, visitors, 
experts and specialists in the aviation sector from one session to 
another.
The 16th edition of the Dubai Airshow is the largest in terms of 
both exhibitors and visitors, as well as new events and activities. It 
is the embodiment of a successful journey and a confirmation of 
the UAE’s prestige and ability to organise specialised international 
exhibitions.
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The 2019 edition of the Dubai Airshow is set to bring the world’s aerospace community together again to make 
new connections and renew old ones. The airshow’s team expect the 2019 show to be bigger, better and busier than 
previous editions, bearing in mind that 80 per cent of the world’s population is located within eight hours of one 
of the UAE’s airports, with the exhibition delivering an unrivalled gateway to established and developing markets.

“The Dubai Airshow is strategically the 
most important aerospace exhibition 
for the UAE Armed Forces and one of 
the most important events of our cal-
endar,” says Major General Abdulla Al 
Hashmi, Assistant Undersecretary for 
Support Services at the UAE Ministry 
of Defence. Anticipating the opening 
on 17th November 2019 at the DWC 
site, Major General Al Hashmi also said 
that the event provides the UAE Armed 
Forces with the opportunity to interact 
both with potential and existing suppli-
ers, discover new technology and net-

work with the key industry players.
Major General Al Hashmi added that 
the UAE Armed Forces uses the Dubai 
Airshow as an effective platform to 
bring together military delegations 
from around the world to demonstrate 
the UAE’s capabilities, network and 
exchange information. The growth of 
the Dubai Airshow is illustrated by the 
numbers of exhibitors and trade visitors 
anticipated for 2019, with an almost 10 
per cent increase to 13,00 exhibitors 
and 87,000 aerospace trade profes-
sionals expected to attend the event 

throughout its five-day run. 
Referring to the new features at the 
event and its showcase for the technol-
ogies shaping the industry, Michele van 
Akelijen, Managing Director of show 
organisers Tarsus F&E LLC Middle East 
confirms that, “The Dubai Airshow has 
grown every year across its 30 year his-
tory to reflect the innovations and op-
portunities in the aerospace industry in 
the Middle East and globally. The 2019 
edition will be no exception, from new 
exhibitors to the return of feature areas 
and conferences.”

Dubai Airshow 2019 Promises to Dubai Airshow 2019 Promises to 
be the Most Incredible Event Yet   be the Most Incredible Event Yet   
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The Dubai Airshow 2019 static display 
will feature the latest civil, defence and 
business aircraft, with up to 165 aircraft 
expected at this year’s static display. 
The attendees will also get to see plen-
ty of them demonstrating their capabil-
ities in the flying display, with aerobatic 
displays and demonstrations from a 
wide range of aircraft and helicopters.
The Dubai Airshow will again include 
its renowned Delegations Programme, 
drawing the participation of military 
and civil delegations from across the 
world. Coordinated in association 
with the UAE Ministry of Defence, the 
Dubai Civil Aviation Authority and the 
Government of Dubai, the programme 
hosts military and civil delegations to 
participate. The show is expected to 
improve significantly on the 2017 edi-
tion, when Dubai hosted 279 delega-
tions from 76 countries. 
The Helicopter Company Debuts 
Alongside offerings from multiple 
companies including Bell, Leonardo, 
Russian Helicopters and Sikorsky (a 
Lockheed Martin Company), trade at-

tendees can expect to see offerings 
from this year’s platinum event spon-
sor, the Helicopter Company. As Saudi 
Arabia’s first commercial helicopter 
operator, The Helicopter Company was 
launched earlier this year backed by the 
Kingdom’s state-run Public Investment 
Fund (PIF).
The Helicopter Company is aligned 
with the Saudi Vision 2030 in order to 
provide the best support services to 
the transportation industry in general 

and the aviation industry in particular, 
using the Dubai Airshow as a platform 
to develop relationships with indus-
try contacts. The owners and principal 
stakeholders plan to connect with oth-
er players in both the local and global 
aviation and aerospace industry in the 
name of introducing its latest Rotor-
crafts for VIP transportation within the 
Kingdom.
CEO of The Helicopter Company, Yahya 
AlGhoraibi, confirms this great poten-

Opening ceremony of Dubai Airshow 2017
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tial: “The Middle East’s aerospace in-
dustry is a growing market that offers 
a lot of opportunities. The biggest 
challenges would be to keep up with 
the accelerating growth in this indus-
try. Fortunately, this makes room for a 
multitude of investment opportunities 
and partnerships for local and foreign 
partners. The Dubai Airshow is a per-
fect opportunity for talks about such 
partnerships.”
Bell Returns to Dubai 
Boasting the Bell 429, Bell 412EPIs and 
military trainer opportunities for the 
Bell 505 and Bell 407, not to mention 
the light attack helicopter segment 
with the Bell 407, Bell now focuses on 
Law Enforcement in the Middle East 
region. 
Meanwhile, Bell is redefining luxury ver-
tical lift with a 16-19 seat helicopter set 
to disrupt the market in the form of the 
Bell 525 super-medium helicopter. The 
first commercial helicopter with fly-by-
wire controls, Bell describes it as “proba-
bly the most advanced commercial he-
licopter that has ever been developed 

for oil and gas and search and rescue.” 
“The Dubai Airshow is the opportunity 
to meet with our regional customers 
in one place, to continue the engage-
ments we have year-round with our op-
erators,” says Patrick Moulay, Senior Vice 
President, Bell Commercial Business–In-
ternational. “It is also a great platform 
for us to provide updates on our activi-
ties, our local success, and what you can 
expect from Bell in the Middle East.”
Global Platform
The event is also an important platform 
for global leaders in aerospace and de-
fence technology providers. Bob Har-
ward, Middle East Chief Executive of 
Lockheed Martin, highlights, “The next 
generation of advanced materials, au-
tonomous systems, human-machine 
collaboration and cyber-hardened 
platforms plus mission systems all have 
the potential to create critical solutions 
that shape our industry for decades to 
come.” 
He further adds that the company has 
had a strong relationship with the UAE 
for four decades with defence pro-

grammes like the C-130 Hercules cargo 
aircraft, F-16 fighter, PAC-3 missile inter-
ceptor and THAAD anti-ballistic missile 
system. 
The company is expected to showcase 
some of those long-term partnerships 
and programmes as well as space and 
energy solutions. Lockheed Martin will 
be exhibiting aside leading names in-
cluding Rafale from France, Raytheon 
from the U.S. and new this year will be 
the Korea Defense Industry Association. 
Meanwhile, Saudi Arabian representa-
tion is growing in line with first-time 
appearances from INTRA Defence Tech-
nology and Saudi Arabian Military In-
dustries (SAMI). SAMI was launched in 
May 2017 as a key part of the Kingdom’s 
2030 vision, to act as a sustainable plat-
form to provide world-class military 
products and services to the Kingdom 
of Saudi Arabia and its allies. In addi-
tion to SAMI, the General Authority of 
Civil Aviation (GACA) of Saudi Arabia 
will be participating for the first time in 
addition to other local players such as, 
GDC Middle East, Advanced Electronics 
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1,300 exhibitors 
and 87,000 
aerospace trade 
professionals 
are expected to 
attend Dubai 
Airshow 2019

Company (AEC), Middle East Propulsion 
Company (MEPC), among others. 
Bernard Dunn, President of Boeing Mid-
dle East, North Africa, and Turkey, says, 
“Every country in this region has strong 
visions dedicated to diversifying their 
economies, developing their workforce, 
protecting their citizens, improving in-
frastructure and more. Aerospace will 
continue to play an important role in 
the region’s growth story.” 
He adds, “The Dubai Airshow is a fan-
tastic platform for us and others in the 
industry to connect with our customers 
and showcase the latest technologies, 
platforms, and services.” 
Airshow Innovations and
Technology  
Innovation will be aplenty in Dubai 

2019 reflecting that the aerospace in-
dustry is in an exciting period with new 
technologies opening opportunities for 
radical industrial transformation. Such 
change can translate into tangible cost 
savings and growth. 
Many of the 1,300 exhibitors at the 
event will travel from all corners of the 
planet, demonstrating the global ap-
peal of Dubai Airshow to S&K Technolo-
gies from the U.S. and Hexagon Manu-
facturing Intelligence from Italy, both 
exhibiting for the first time this year. 
Meanwhile, the industry giants return-
ing to Dubai will be demonstrating 
their own advances in technologies 
across the entire aerospace industry, 
including Rolls Royce, Boeing and 
Lockheed Martin.

IntelligentEngine: Rolls Royce will use 
their presence at the Dubai Airshow to 
highlight the progress of their Intelli-
gentEngine project. According to John 
Kelly, SVP Middle East, Africa & Central 
Asia, their next-gen engine technolo-
gies are, “Moving at pace toward a 
future where our engines are increas-
ingly connected, contextually aware 
and comprehending, and as a result, 
more intelligent. We will proudly show-
case our engine technologies and truly 
demonstrate the Power of Trent along-
side the technologies that are part of 
the IntelligentEngine vision, which we 
see as opening new opportunities to 
pioneer the way we provide power to 
customers.”
The IntelligentEngine vision is based 
on a belief that the worlds of product 
and service are now so closely con-
nected as to have become insepa-
rable. Rolls-Royce’s introduction of the 
market-defining TotalCare service in 
the 1990s marked the beginning of this 
trend and since then, advancements in 
digital capability have accelerated this 
transformation and further blurred the 
product-service boundary.
The IntelligentEngine concept widens 
the reliability of traditional engines to 
facilitate new applications and con-
cepts. Although the initial cost of such 
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an engine is quite high, the operational 
cost is lower than other engines used 
with proper operating procedure and 
trained crew.
Designing, testing, and maintaining 
engines in the digital realm has now 
supercharged the coming together of 
product and service to offer Rolls-Royce 
a wealth of opportunities to improve 
its offer and provision power to its cus-
tomers. In addition to digital technol-
ogy, the IntelligentEngine vision sets 
out a future where an engine will be 
increasingly connected, contextually 

aware and comprehending of customer 
needs in the name of delivering greater 
reliability and efficiency. 
GATM: The Global Air Traffic Manage-
ment (GATM) initiative set to take place 
at this year’s Dubai Airshow will present 
a comprehensive and interactive dis-
cussion on air traffic control, not only 
in the UAE but in the GCC and globally. 
Cargo Connect: The third instalment of 
Cargo Connect will return to this year’s 
Dubai Airshow to bring together the 
cargo and logistics supply chain sector 
in discussion of the latest trends and 

transportation solutions. 
The one-day conference will focus on 
the future of trade mobility, with pan-
els exploring the development of digi-
tal cargo, e-commerce, general opera-
tions and automation, alongside other 
themes including the Uberisation of 
cargo. 
Space Sector: Dubai Airshow 2019 will 
also place significant emphasis on the 
space sector in not just one exhibition 
area but two dedicated conferences or-
ganised in collaboration with the UAE 
Space Agency: ‘Women in Space’ and 
‘Tech Talks’. 
The addition of the Space Pavilion at 
the Dubai Airshow comes at an ideal 
time, given the increasing investment 
in the space sector. In particular, 2019 
is an exciting year for the UAE space 
industry. The UAE partnered with Saudi 
Arabia, Bahrain, Oman, Egypt, Algeria, 
Morocco, Jordan, Lebanon, Sudan and 
Kuwait to form the Arab Space Coop-
eration Group with the shared goal of 
advancing the region’s space industry. 
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The UAE reached another historic mile-
stone this year, as Hazzaa Al Mansoori 
became the first Emirati astronaut to 
reach space. Previously a pilot, he flew 
the UAE Air Force’s F-16 Block 60 and 
was one of the first Arab pilots to take 
part in Dubai Airshow’s celebrations 
on the 50th anniversary of UAE Armed 
Forces. 
The two previously mentioned space 
sector conferences will focus on pro-
moting global collaboration to deliver 
economical access to space, future 
missions and projects within the GCC 
while providing a global outlook into 
investment and innovation. Other con-
versations will focus on the New Space 
economy and the redefining of busi-
ness models to boost space mission 
success and drive down costs, along 
with discussions on developing the 
next generation space talents through 
STEM education projects.
Keynote speakers include H.E. Dr. 
Ahmed Belhoul Al Falasi, Minister of 
State for Higher Education and Ad-

industry in the UAE. As a nation, we are 
proud to have made historic advance-
ments in the sectorpropelling the na-
tion forward,” said H.E. Dr. Eng. Moham-
med Nasser Al Ahbabi, Director General 
of UAE Space Agency. “As we progress 
towards a knowledge-based economy, 
we are eager to develop new partner-
ships with different aerospace entities 
and showcase our initiatives to inter-
ested parties from around the world at 
the Dubai Airshow’s Space Pavilion.”
See the Future of Flight 
The future of flight will be discussed at 
the Space Conference and Pavilion at 
the Dubai Airshow. Dubai Airports En-
gineering projects (DAEP), announced 
ambitious plans for Al Maktoum Inter-
national to become a 'cosmic super-
port' handling hypersonic and space 
aircraft in the future, as part of its Dubai 
10X initiative. Working in partnership 
with Mohammed Bin Rashid Space 
Centre, the goal of the project is to be-
come the premier hub for future travel 
by becoming an ‘aerotropolis’ and then 
a ‘cosmotropolis’ with the region’s first 
spaceport and launch site.
In particular, this super-port will need 
to incorporate the latest and most 
advanced technology not just in its 
space launch development, but also to 
achieve its vision of integrating the in-
frastructure at Al Maktoum Internation-
al Airport to accommodate any current 
and future mode of transportation, 
combining car and rail access with the 
potential future high-speed hyperloop.
Advanced Technology in the Spotlight
Airport technology is advancing at an 
incredible rate. This growth was in the 
spotlight at Airport Solutions Dubai 
that took place as a standalone event 
in October last year and is returning as 
a feature at the Dubai Airshow 2019, 
focusing on disruptors to the industry 
including biometrics, Artificial Intelli-
gence (AI), blockchain, robotics, IoT and 

The space 
section will 
bring together 
decision-makers 
from both space 
agencies and 
the commercial 
industry

vanced Skills, Chairman, UAE Space 
Agency; Simonetta Di Pippo, Director, 
United Nations Office for Outer Space 
Affairs; Dan Hart, President and CEO, 
Virgin Orbit; and Apollo 15 Command 
Module Pilot Col. Al Worden, USAF-Ret, 
who returns after the success of his ap-
pearance in 2017. 
“This is an exciting year for the space 



12 ISSUE 574 NOV 2019 Events

big data. The Airport Solutions Dubai 
conference will bring together leading 
experts to discuss these technologies 
in more detail and provide the industry 
with the knowledge to create the air-
ports of the future.
Recently, the UAE Space Agency signed 
a letter of intent with NASA that covers 
cooperation in the peaceful explora-
tion of outer space and the UAE’s re-
cently launched astronaut programme. 
Also, with its aim of the UAE becoming 
one of the top countries in the aero-
space field by 2021, the Mohammed 
Bin Rashid Space Centre is working to-
wards the Emirates Mars Mission with 
a goal of the Hope Spacecraft arriving 
in Mars’ atmosphere that same year to 
coincide with the 50th anniversary of 
the UAE. 
Strong Defence Spending 
According to reports, Middle Eastern 
defence spending is expected to reach 
US$100 billion this year driven predom-
inately by Saudi Arabia and the UAE. 
Out of top 10 defence spending nations 
per capita, five are in the Middle East, as 
are nine of the top 15 defence budgets 
per GDP. 
Defence is a top priority for regional 
governments, with countries in the 
Middle East spending around 13 per 
cent of their fiscal budgets on defence 
annually. Oman and KSA spend almost 
20 and 30 per cent respectively. In fact, 
Saudi Arabia’s 2019 defence budget 
is US$51 billion, making it the third-
largest military spending nation in the 
world. Meanwhile, the UAE’s defence 
budget is growing at 6.5 per cent CAGR 
and accumulatively over the years to 
2021. In light of these developments, 
the Dubai Airshow will host the world’s 
leading defence companies, who will 
display their latest innovations to an 
audience including from around the 
region and across the world.
Reference Text/Photo: www.dubaiaero.aero





Hazzaa Returns after
Historic Space Mission

When Hazzaa landed in the UAE on Oc-
tober 12 after mandatory tests in Mos-
cow, His Highness Sheikh Mohamed 
bin Zayed Al Nahyan, Crown Prince of 
Abu Dhabi and Deputy Supreme Com-
mander of the UAE Armed Forces, gave 
him a hero’s welcome at the Abu Dhabi 
Al Bateen presidential airport with top 
dignitaries, senior Emirati officials and 
children.
Reflection of High Spirit and Resolve 
of Emirati Youth
Hazzaa arrived with Sultan AlNeyadi, 

reserve Emirati astronaut, and officials 
from the Mohammed Bin Rashid Space 
Centre (MBRSC), as senior officials 
lauded him for his achievement for the 
country. 
Sheikh Mohamed congratulated Haz-
zaa on his safe return praising the high 
spirit, strong resolve and determination 
which he showed while performing all 
tasks assigned to him.
Addressing the two Emirati astronauts, 
Sheikh Mohamed noted: “You are a role 
model for young people who we are 

proud of and trust in real and serious 
challenges.”
128 Earth Orbits
According to NASA, while on the ISS, 
Hazzaa made 128 orbits around the 
Earth and covered a distance of 4.9 mil-
lion kilometres which is equivalent to 
six return trips to the moon and back.
Hazzaa stayed at the Gagarin Cosmo-
naut Training Centre (GCTC) in Star 
City, Moscow in Russia upon his return 
to finish all the medical tests needed 
as part of the experiments he conduct-

Hazzaa Al Mansoori, the UAE’s first astronaut and space hero, returned to earth on October 
3, 2019 after completing an eight-day mission on the International Space Station (ISS) as its first 
Emirati and Arab visitor. The Soyuz MS-12 spacecraft’s landing capsule descended under an 
orange and white main parachute on the steppe of Kazakhstan.
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ed in space.
Milestones of Hazzaa’s Eight Days in 
Space
Hazza and his colleagues, Russian com-
mander Oleg Skripochka and NASA 
astronaut Jessica Meir, blasted off to 
space at 5.57pm on September 25. It 
was a flawless docking and the new 
crew, including Hazzaa, entered the ISS 
at 2.12am, UAE time.
After the mandatory rest for astro-
nauts, Hazzaa started day one with 
prayer. He also began his ‘Science in 

Space’ experiments.
On his second day in space, Hazzaa 
made his first live space-to-Earth video 
call with Dubai, speaking to His High-
ness Sheikh Mohammed bin Rashid 
Al Maktoum, UAE’s Vice President and 
Prime Minister and Ruler of Dubai, who 
promised that Hazzaa’s “brothers and 
sisters will follow you and pass the 
same tests that you did.”
Hazzaa also answered questions from 
curious youngsters on what living in 
space is like. He said that he commu-

nicated with his family in various ways 
and during his down time, he would 
pause and read the Qissati.
He conducted a total of four live video 
sessions and one radio call with stu-
dents, along with one radio call with 
heads of UAE media organisations.
During one of the video sessions, stu-
dents turned flight directors for a day 
and sent a “command” to the ISS to 
operate the Int-Ball, a space drone 
camera. Hazzaa quizzed the students 
during the session and was impressed 
by their performance.
Hazzaa conducted a total of 16 experi-
ments, with many focusing on the ef-
fects of zero gravity on his body. These 
experiments include Brain DTI, Osteol-
ogy, motor control, time perception in 
microgravity, Fluidics (fluid dynamics 
in space), and DNAm-Age.
While in space, Hazzaa took advantage 
of the opportunity to take snaps of the 
Earth. He shared photos of the UAE, 
specifically the coastlines of Abu Dhabi 
and Dubai, a photo of Mecca, and oth-
er parts of the world.
Medical and Scientific Studies
Dr. Hanan AlSuwaidi, the flight sur-
geon, is following up on the space 
experiments and on Hazzaa’s medical 
condition.  H.E. Yousuf Hamad AlS-
haibani, Director General of MBRSC, 
said, “Carrying on with the medical 
studies is an important part of the 
UAE’s first manned mission to space. 

15



Through the work of the UAE Astro-
naut Programme team and in part-
nership with global agencies, we will 
ensure the success of the scientific 
mission, which will give new and im-
portant data to the global scientific 
community about the impact of space 
missions on human beings.”
He added, “We work as per the wise 
leadership’s vision by ensuring that 
the space projects and programmes 
launched by MBRSC bring benefits on 
regional and global levels. This is what 
Hazza’s mission strives to achieve.” 
MBRSC confirmed that the medical 
tests and studies carried out on Haz-
zaa during his stay in Moscow are in 
collaboration with Roscomos and the 
European Space Agency (ESA). 
The experiments include testing sen-
sory adaptation, which would provide 
data that could be compared to the 
data from a similar test performed on 
him during his presence at the ISS. Haz-
zaa also underwent an osteology test 
to study bone status indexes, body 
composition, and endocrine regulation 
in astronauts before and after a short-
term space flight, as well as body com-
position, fluid shifts, physical activities, 
and astronaut nutrition.
Moreover, a comprehensive diagno-
sis was also carried out for the kidney, 
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thyroid, and digestive systems using 
ultrasound, in addition to the study of 
autonomic regulation of cardiovascu-
lar system, central hymodynamics, and 
the influence of space flight factors on 
the spatial distribution of the energy of 
heart contractions.
The studies included the cardio-vector 
experiment which studies the heart 
rate variability analysis in comparison 
between Earth and space as well as the 
motor control and countermeasures 
which is the study of mechanisms of 
action and efficiency of different coun-
termeasures against disturbances in 
the astronaut’s motor activity under 

space flight conditions. Hazzaa also un-
derwent the balance experiment which 
was done hours before his flight to ISS, 
and the time perception experiment of 
which the first phase was conducted in 
Germany before the flight. 
Salem AlMarri, the UAE Astronaut Pro-
gramme Manager, said, “The experi-
ments Hazzaa is undergoing now are 
part of the scientific mission which 
started before his flight to ISS; he is 
going through a number of medical 
checks to study the effects of space 
flights on humans. The objective is to 
find answers to questions posed by the 
scientific community.” 
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“Hazzaa is in good health condition and 
high spirits. His mission continues now 
that he has returned to the UAE, as he 
will be sharing his experience with a 
number of academic and scientific enti-
ties,” he added. 
Hazzaa conducted 16 scientific experi-
ments in cooperation with internation-
al space agencies, including Roscos-
mos, the European Space Agency (ESA), 
NASA, and Japan Aerospace Explora-
tion Agency (JAXA). Six of these experi-
ments were conducted in microgravity, 
and the results of the two environments 
are to be compared. 
The experiments include studying the 

reaction of vital indicators of the human 
body aboard the ISS as well as other 
physical, biological and chemical ex-
periments. Hazzaa is the first astronaut 
from the Arab region to participate in 
such research. 
The UAE Astronaut Programme is 
funded by the ICT fund of the Tele-
communications Regulatory Author-
ity (TRA). Launched in 2007, this fund, 
which is the first of its kind in the Arab 
world, aims to support research and 
development within the ICT sector in 
the UAE, helping it to grow into a na-
tionally and internationally significant 
industry.

University Students to Explore Mars
Even as Hazza completed the land-
mark feat, the MBRSC launched its 4th 
Explore Mars competition on October 
8 which is open for undergraduate 
students with Science or Engineering 
majors.
The competition was part of MBRSC’s 
strategy to encourage students to con-
duct scientific research, especially in 
the field of space and the theme of the 
competition is ‘Avoiding collision with 
space debris during space missions’. It 
offers undergraduate students the op-
portunity to present in-depth research 
on the subject.

iti ff iit ll ii didi t ff hth hh U i it St d t t E l M“H“H ii ii dd hh llthh ddiitii dd



18 ISSUE 574 NOV 2019 Nation

Wars Are Fought Not 
Just on Battlefield, but 
Increasingly in Digital 
Battlespace too
By H.E. Faisal Al Bannai, 

CEO and Managing Director, EDGE

Technology is changing the rules 
of modern warfare, where ‘boots on 
the ground’ are not always neces-
sary to fight and win. Battles can now 
be fought in the digital space and 
through everyday touchpoints. 
Hybrid warfare has blurred traditional 
lines, where we are increasingly see-
ing the mainstream commercial mar-
ket disrupting in the military sphere.
Drones using off the shelf commercial 
technology costing less than US$6,000 
each were recently used to attack the 
Saudi Aramco facilities, causing the 
suspended production of 5.7 million 
barrels a day. And only last year in 
December, the ‘Gatwick Airport drone 
shutdown’ closed one of the world’s 
busiest runways for 33 hours – costing 
airlines around £50m in lost revenue. 
The devastation and scale of impact 
can be dangerous. We have entered 
an era where we are now vulnerable 
to a new, intelligent and more com-
plex class of threat, which has made 
it easier, faster and cheaper to endan-
ger our safety and personal freedoms. 
While the military plays a crucial role 
in the defence sector, they still lag 
behind the pace of change required 
to secure our invisible borders. It is 
for this reason, we must evolve, con-

verging high technology and 
commercial innovations that 
provide the leading-edge ad-
vantage in the future of global 
security.
With the incredible pace of H.E. Faisal Al Bannai

emerging developments such as au-
tonomous capabilities, cyber-physical 
systems, and artificial intelligence. It 
will favour open architecture over 
dead-end black boxes, bring modern 
product development to market with-
in months as opposed to years, and 
agile decision-making processes – cre-
ating efficiencies that that the defence 
industry has not known before.
EDGE will also collaborate with global 
industry giants and start-up com-
panies, to leading universities, elite 
scientists, and future critical thinkers 

– in order to develop deeper mutual 
relationships and remain at the fore-
front of cutting-edge products and 
research. 
Wars fought in the digital battlespace 
are often stealth and denied by state 
and non-state actors. The company 
is investing extensively to keep R&D 
at its core, and to remain agile and 
ahead of the curve. Achieving only the 
slightest edge over competitors could 
sometimes mean survival.

technological advancement set to 
continue, EDGE is creating this con-
vergence – moving with speed and 
inventing with freedom, to ultimately 
enable a more agile and secure future. 
EDGE is set to be a catalyst for change, 
bringing about disruptive solutions 
across the defence industry and be-
yond. Solving real world challenges, the 
company’s mission is simple: to bring 
advanced technology products and 
services to market, faster and efficiently.
Consolidating over 25 entities and 
12,000 brilliant minds, EDGE will work 
closely with those from the front-line 
who understand the intricate and in-
tuitive needs of the defence industry, 
and those that can creatively innovate 
drawing on technologies that are yet 
to be discovered. 
The company’s work will involve 
combining the best of commercial 
hardware and national security soft-
ware through engineering excel-
lence, cross-domain expertise, and 
integrated technologies that leverage 



Discover more at edgegroup.ae

What does the future mean to you? At EDGE, we see a world of limitless 

possibility and awe-inspiring technology. A safer, more secure world. To 

play our part in getting there, we ask how advanced technology will 

affect the future of defence. Then we push the envelope, envisage the 

impossible and put advanced capabilities in place today that will deliver 

strategic and tactical advantage tomorrow.

At EDGE, we provide end-to-end & advanced technology solutions for 

defence & beyond.
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Aircraft manufacturer ATR recently 
confirmed that it has received authori-
sation from its board of directors for the 
launch of the ATR 42-600S. With the ‘S’ 
representing STOL (Short Take-Off and 
Landing), this new version of the ATR 
42-600 reportedly offers take-off and 
landing capabilities on runways as short 
as 800m with 40 passengers on board in 
standard flight conditions. This makes 
the ATR 42-600S one of the best per-
forming aircraft in this segment.
To-date, ATR has recorded 20 commit-
ments from operators and lessors for 
this ATR 42-600S variant. This includes 
Elix Aviation Capital as the launch lessor 
and Air Tahiti as the launch operator, as 
announced on the occasion of the Paris 

Airbus Unveils Dabat Hybrid 
Roaming
Airbus recently demonstrated Dabat 
Hybrid Roaming, its latest development 
that combines the power of secure com-
munications with innovative technology. 
It is a unique association between Airbus’ 
Tactilon Dabat hybrid terminal, and the 
Tactilon Agnet 800 Solution and was in-
troduced in the Middle East and North 
Africa (MENA) region for the first time. It 
is designed to bring ease and simplicity 
to daily operations with seamless swi-
tchover technology, which ensures high 
network resilience and secure operations.
The Airbus Tactilon Dabat hybrid terminal 
combines both Tetra and LTE radio tech-
nologies in one unique terminal. The end 
users can perform their daily tasks with-

out being restricted solely to the Tetra 
radio coverage available. Tactilon Agnet 
800 is an app for smart devices such as 
the Tactilon Dabat. It enables the use of 
features such as push-to-talk, status noti-
fications, data transmission, text messag-
ing, image sending, and emergency calls, 
on the Tactilon Dabat. Group communi-
cation with other device carriers and the 
control room is also possible.
Dabat Hybrid Roaming extends Tetra 
radio coverage by switching to LTE cov-
erage through the Tactilon Agnet 800 
application installed on the device. This 
enables a smooth network change, 
which supports public safety operations 
and maximises the benefits of hybrid 
communications. The security of the so-
lution is preserved because all Tactilon 

ATR Launches STOL 
Aircraft 

Air Show 2019.
The 42-600S is a brand new addition to 
the company’s aircraft family, alongside 
the founding members ATR 42-600 and 
ATR 72-600, and the forthcoming ATR 
72-600F cargo variant. The ATR 42-600S’ 
certification is expected for the second 
half of 2022, with the first delivery ex-
pected immediately after.
The principal modifications for the 42-
600S will concern the introduction of a 

Agnet traffic is securely protected via the 
secure client VPN. In the event of lack of 
coverage, the end-users can benefit from 
an instant switchover from Tetra to LTE to 
maintain their mission and business criti-
cal operations.

larger rudder, which allows increased 
control of the aircraft at lower speeds. 
The new version will continue to use 
the same engine as both the ATR 42 and 
72. The ATR 42-600S will, however, allow 
pilots to be able to select between the 
ATR 42 and 72 engine ratings, meaning 
the aircraft can use increased power for 
performing STOL operations, or elect to 
operate more efficiently with less power 
on longer runways. 
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Swedish Air Defence Receives 
Diehl’s IRIS-T SLSDiehl’s IRIS-T SLS
The IRIS-T SLS firing units from 
Diehl Defence were handed over by 
the Swedish procurement agency 
FMV to the Air Defence Regiment in 
Halmstad in August 2019. The agile 
IRIS-T guided missiles are to protect 
soldiers and infrastructure against 
missile, aircraft and attack helicop-
ters. Thus, Sweden is the first country 
to benefit from the open system de-
sign of the newly developed Ground 
Based Air Defence (GBAD) family IRIS-
T SLM/SLS, combining and integrat-
ing system elements (sensors/radars, 
command and control systems, com-
munications systems) from various 

L3Harris and iXblue Sign MoU
iXblue, a company specialising in 
the design and manufacturing of ad-
vanced navigation technologies, and 
L3Harris Technologies, a global aero-
space and defence technology inno-
vator, recently signed a Memoran-
dum of Understanding (MoU) aimed 
at strengthening iXblue’s support 
system throughout the Australasian 
region.
iXblue has supplied its inertial navi-
gation systems and subsea technolo-
gy to many customers in the Austral-
asian region, including to the Royal 
Australian Navy, for over a decade. As 
its regional customer base continues 
to grow, the company is now seeking 
to expand its regional support net-
work and is investing in Australian 
industrial capability. iXblue has iden-
tified L3Harris as a capable regional 

support partner. Together, the com-
panies aim to deliver a scalable sov-
ereign sustainment framework for the 
iXblue products used by the Austra-
lian Defence Force, as well as a greater 
support capacity in general for iXblue 
customers throughout Australia, New 
Zealand and the South Pacific.
David Donohue, Managing Director of 
iXblue Pty Ltd (Australia), said: “We are 

manufacturers into a single weapon 
system.
Another advantage results from the 
multi-role capability of the IRIS-T mis-
sile, which was developed with Swed-
ish participation and has been used 
for many years as superior air-to-air 
weapon on Gripen aircraft. 
In the development of the IRIS-T SLM/
SLS ground based air defence sys-
tems, Diehl succeeded in setting new 
standards in open system architec-
ture, thus allowing flexibility in the 
procurement of new weapon systems 
as well as modernisation of existing 
systems.
Through delivery of highly advanced 

rector of L3Harris’ Micreo, added: 
“L3Harris has a strong network across 
the region with the skills and facilities 
for assembly, integration, calibration, 
repair and support of complex sys-
tems, and we’re proud to be able to 
offer these services to organisations 
such as iXblue to enable Australia to 
benefit from advanced technologies 
from across the globe.”

equipment within the agreed cost 
and time frame, Diehl has reportedly 
made a notable contribution to the 
renewal of Swedish air defence.

L3Harris, iXblue MoU signing 

impressed with the capabil-
ity and experience offered 
by L3Harris’ Brisbane-based 
workforce. We are sure that 
they will be a great addition 
to our regional support net-
work and look forward to 
taking greater advantage of 
Australian skills and ingenu-
ity.”
Sarah Earey, Managing Di-
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Thuraya Telecommunications Com-
pany, the mobile satellite services sub-
sidiary of the Al Yah Satellite Communi-

cations Company (Yahsat) recently par-
ticipated at OilComm 2019, a Houston-
based event for oil and gas profession-

als to explore trend-
ing innovations in 
the communications 
and digital indus-
tries. At the two-day 
symposium, Thuraya 
displayed its top sat-
ellite solutions for 
land and offshore 
energy applications, 
and sought new 
partners to expand 
its growing IoT/M2M 
ecosystem.
Supplying always-on 

IP connectivity, Thuraya enables smart 
connectivity for remote operations on 
a wide range of protocols such as nar-
rowband IP, circuit switched data and 
voice over IP (VoIP). At OilComm 2019, 
the company introduced an upgrade 
of its highly successful T2M-DUAL so-
lution that was originally designed 
for fleet management and logistics. 
Facilitating simultaneous data collec-
tion from both fixed and mobile assets, 
the IoT/M2M terminal now supports a 
wide range of applications such as rail 
tracking, SCADA and pipeline monitor-
ing, smart grid and metering, security, 
surveillance, weather station monitor-
ing, hydro and environmental man-
agement. 

Thuraya Showcases Remote 
IoT Connectivity 

ECA Group Awarded Key Contracts 
for Ground Robots
ECA Group recently won two con-
tracts to supply its new-generation 
ground robots, CAMELEON LG, to the 
Armed Forces of Canada and France. 
The first contract was awarded in 
France as part of SCORPION land vehi-
cle acquisition programme, which aims 
to modernise the capabilities of ground 
troops in collaborative combat. After 
conducting technical and operational 
assessments via three different bodies  
(DGA TT, STAT and SIMMT), the DGA 
(French Defence Procurement Agency) 
placed an order for 56 robots with NEX-
TER Group. As a part of this order, ECA 
Group will supply 38 CAMELEON LG ro-
bots, launched in early 2019.

The first batches will be delivered in 
June 2020, and the delivery will be 
completed in early 2021. This new or-
der indicates renewed confidence fol-
lowing the contract of more than €30 
million announced in early 2018 for 
the delivery of more than 50 IGUANA 
robots as part of the French SMINEX 
programme
Additionally, over the last six years, 
Canada has been using the COBRA 
MK2 mini ground robots produced by 
ECA Group. After assessing the tech-
nical and operational performance 
of several competitors, Canada also 
chose the CAMELEON LG for its mine-
clearance missions. Alongside Nexter, 

ECA Group will supply the Canadian 
Department of National Defense and 
Canadian Armed Forces with nine 
of these unmanned ground vehicles 
(UGVs), and 4 as an option. The first de-
livery is scheduled for April 2020.
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Emirati Students Selected for 
BAE Systems’ Internship

Patria’s Civil Training Fleet Expands
In a latest statement, Patria 
announced that the company 
continues to invest in its mod-
ern training aircraft fleet to 
further develop its high-quality 
civil pilot training business.
Patria recently received two 
DA40 NG aircraft, which were 
initially ferried to Finland and 
shortly afterwards to Patria’s 
new base in Córdoba in Spain. 
Furthermore, Patria recently 
inked a new order for two more 
firm deliveries and two options. Firm 
orders will be delivered in March 2020, 
while two options will arrive during 

For the fifth consecutive year, Emirati 
students have been selected to partici-
pate in BAE Systems’ 18-week engineer-
ing internship within Air Manufacturing 
working in collaboration with Abu Dha-
bi’s Mubadala Investment Company 
(Mubadala).
Dave Holmes, BAE Systems’ Air Manu-
facturing Director, said: “We are delight-
ed to welcome this fifth group of in-
terns from the UAE to complete a place-
ment within our business. Education 
and skills development in engineering 
and manufacturing is at the heart of our 
company and we are pleased to be able 
to offer this opportunity to the Emirati 
engineers of the future. It supports the 
UAE’s national agenda, giving young 
people the opportunity to develop a 
strong engineering focus.”
Based at Samlesbury, UK, the students 

early summer in 2020, if exercised. 
With this order Patria’s fleet of DA40 
NG aircraft will reach 10 examples, all 

equipped with the latest 
Garmin 1000 NXi avionics. 
 “Patria’s civil pilot training 
business is growing rap-
idly due to recent training 
agreements with major 
global airlines. Accord-
ingly, Patria will grow its 
training fleet to match the 
need for additional capac-
ity. We will place our new 
aircraft directly to our base 
in Córdoba in Spain, where 

we have already started flight training,” 
said Jyrki Myyryläinen, Director of Pa-
tria’s Pilot Training.

will be immersed in various industry 
roles supporting the projects below:
Faisal AlHosani: Developing and inte-
grating advanced manufacturing tech-
nology into Typhoon manufacturing 
operations. 
Saeed AlQubaisi: Assisting with rel-
evant development work and trade 
studies of the SMARTER space manu-
facturing development programme. 
Mohamed AlMuhairi: Evaluation of 
factory wireless communications mark-
ing materials for advanced manufactur-
ing. 
Omar Essa Almheiri: Investigating the 
use of Augmented Reality for Aircraft 
bay equipping. 
Abdalla Mohamed: Developing an in-
teractive means of displaying the pro-
cess and or help of the auto CAD suite 
of toolsets for NC programming.

The students will be mentored by aero-
space and engineering experts, offer-
ing academic and career guidance with 
the aim of accelerating their academic 
success and career prospects when 
they return to the UAE.
The 2019 intake marks the fifth year 
of the collaboration agreement with 
Mubadala, where a total of 21 students 
have participated in the programme.
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Creating Next-Gen 
Solutions in Aerospace 
and Defence

What products and services do you 
highlight at the Dubai Airshow?
At the Dubai Airshow, we’ll be showcas-
ing solutions that enable a more intel-
ligent, more connected and more elec-
tric aerospace and defence industry. 
The systems on exhibit, ranging from 
nose-to-tail systems for commercial 
aircraft to advanced networking tech-
nologies for the military, are designed 
to enhance the passenger experience, 
ensure mission success and provide en-
hanced value for customers worldwide. 
They include:
 • A cockpit display featuring Pro Line 
Fusion® integrated avionics now on 
more than 20 commercial and military 
platforms ranging from light business 
to commercial air transport aircraft. 
• A cabin display highlighting Stage® 
and Venue® cabin management and 
entertainment systems for better pas-
senger experience  
• A defence systems display featur-
ing technologies for air, ground and 
sea that keep defence forces safe, 
decisively aware and navigating con-
fidently to gain an advantage within 
the battlespace. 

Collins Aerospace, a leader in technologically advanced and intelligent solutions in aerospace 

and defence, and one of the world’s largest suppliers of products in the segment, is making 

a strong presence at the Dubai Airshow. In an interview with Nation Shield, Kelly Ortberg, 

Chief Executive Officer of Collins Aerospace talks about the participation of the 

company at the Dubai Airshow and the new challenges in aerospace and defence. 

The Arabian Gulf continues to be 
volatile. How important is the mar-
ket here for you under the circum-
stances?
The region is a key market for Collins 
Aerospace and we continue to position 
ourselves in the Gulf in order to deliver 
the solutions that our civil and military 
customers need. 
What special relationship do you vi-
sualise with UAE?
We’ve been present in the region for 
more than 20 years, and we’re commit-
ted to the region in the long-term, and 
specifically to the UAE.  Our strategy is 
to continue to invest locally,  helping to 
build a regional defence and aerospace 
industry, in line with the regional poli-
cies for economic diversification such 
as “Area 2071”, Abu Dhabi 2030”, de-
velop new partnerships and train local 
talent to strengthen our presence.
Our objective is to continue to serve 
our customers in the UAE with the 
highest standards of operational ex-
cellence and help them in their future 
growth with the most innovative and 
trusted solutions and services. 
In what way will the newly conceived 

Collins Aerospace’s SelfPass biomet-
ric solution streamline the boarding 
process at all Las Vegas international 
gates?
Nearly every passenger survey com-
pleted finds that one of their top frus-
trations is waiting in line at the airport, 
and the technology we’re deploying 
addresses this concern. The SelfPass 
gates use facial recognition technol-
ogy to verify the identities of travellers, 
bringing up their flight information and 
allowing them to board the plane with 
only a facial recognition scan. It takes 
less than one second to capture and 
process a passenger’s facial image and 
eliminates the need to repeatedly pres-
ent travel document.
Collins Aerospace was born out of 
the merger of UTC Aerospace Sys-
tems and Rockwell Collins. How 
has the synergy benefited the new 
company?
You’re right — and November is actu-

By: Sakha Pramod

Kelly Ortberg
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ally the one year anniversary of our two 
organisations coming together. We’re 
now made up of six strategic business 
units organised by product portfolio 
— and we’ve identified more than 100 
revenue synergy opportunities. Some 
of these synergies are driven by innova-
tions and enhanced product offerings 
that cross multiple business units. Inci-
dentally we have also been named one 
of the world’s most ethical companies.
At Collins Aerospace you work with 
customers to tackle the toughest 
challenges in aerospace and de-
fence? What are the key emerging 
challenges?
We work in one of the most complex 
industries in the world right now. Solu-
tions on and off the aircraft are highly 

integrated, and almost always from 
multiple providers. In the meantime, 
our customers — need more sophisti-
cated and smart solutions with greater 
capabilities. 
The industry needs more electric tech-
nologies to address concerns about 
sustainability and efficiency; they’re 
seeking more intelligent and autono-
mous solutions to address a changing 
commercial and defence landscape; 
and of course, it all needs to be con-
nected. We have 70,000 employees 
around the world that can help our cus-
tomers navigate through these com-
plex challenges. 
You teamed up with Bell to deliver a 
high-performance solution for U.S. 
Army Future Attack Reconnaissance 

Aircraft. Can you tell us more about 
this?
Collins will be developing next-gen-
eration avionics that provide highly 
advanced air vehicle and mission man-
agement capabilities for the Bell 360 In-
victus. This flight deck system includes 
multi-touch primary flight displays, our 
certified assured multicore process-
ing components and a resilient digital 
backbone to provide secure separation 
of air vehicle and mission systems. 
Your Company’s ‘Grasshopper 
Award’ recently honoured pilots 
saved by ACES ejection seat. What is 
so special about it?
The Grasshopper Award brings togeth-
er all those responsible for the safe re-
covery of aircrew when they've needed 
to eject from their aircraft using one 
of our ACES ejection seats. The award 
ceremony provides the opportunity 
for Collins employees to meet aircrew 
and their families as a reminder of the 
very real, personal, and intimate impact 
that their work has on the lives of our 
warfighters. It’s also an opportunity for 
the aircrew to have the chance to pass 
along their gratitude for the life-saving 
work Collins employees are doing, as 
well as get a tour of the facility where 
the seats are made. 

“We are 
committed to 
the region in 
the long-term, 
and specifically 
to the UAE”

Space Suits

Head-Up Display with Combined Vision

Kelly Ortberg,                     
CEO of Collins Aerospace
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L3Harris Focuses on Building 
Lasting Ties with Global
Customers

By: Sakha Pramod

L3Harris, formed after the merger of L3 and Harris Corporation, has a growing presence worldwide in both military and 

commercial markets. The company, which has a strong presence in the Middle East, offers not only a full range of airport security 

systems, airline pilot training, and commercial aircraft avionics but also military training systems, including end-to-end training for 

both pilots and maintenance personnel for fixed and rotary wing systems, Intelligence, Surveillance and Reconnaissance (ISR) systems 

and counter-unmanned aerial (UAS) systems. In an interview with Nation Shield, Charles R. “CR” Davis, Lt Gen USAF (retd.), Vice 

President, L3Harris International, says that the company is looking to expand into new markets in Africa, Europe and Japan and 

building lasting relationships with international customers. 

For the last few years, you have been 
instrumental in intensifying and 
creating value for L3Harris’ interna-
tional business development efforts. 
Can you elaborate on your success 
in strengthening customer relation-
ships and forging new partnerships 
in key regions around the world?
Throughout my career, both in the U.S. 
Air Force and as an independent con-
sultant and especially now at L3Har-

ris, I have always sought to form and 
grow international partnerships. I have 
personally managed international 
programmes providing capability to 
dozens of countries. Today, I have the 
responsibility of growing L3Harris’ 
sales in more than 130 nations. As L3 
merged with Harris Corporation, our 
total international sales grew to around 
US$3.8 billion in 2018. Because of the 
synergy that exists among our range 

of products and systems, we are high-
ly confident that the figure will grow 
year-over-year. However, this growth 
only happens if we continue to build 
strong and lasting relationships with 
our international customers and part-
ners in industry. Taking time to listen 
to our customers and understand their 
requirements allows us to tailor-make 
mission system solutions to meet their 
needs. We are somewhat platform ag-

WESCAM Blackhawk Charles R. “CR” Davis
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nostic and that allows us a lot of flex-
ibility in offering solutions.
Expanding international military 
and commercial business into new 
and existing markets has been cen-
tral to L3Harris’ global growth strat-
egy. What have been your initiatives 
in this regard?
L3Harris focuses on expanding our 
presence in both military and commer-
cial markets. We support the commer-
cial airline market across its entire value 
chain. We offer a full range of airport 
security systems, airline pilot training, 
and commercial aircraft avionics. We 
support airports and airlines around 
the world. L3Harris has solutions in 
airports throughout the UAE and the 
Middle East. In addition, we offer full-
spectrum training solutions to leading 
UAE airlines. We also have a full range 
of military training systems—we offer 
end-to-end training for both pilots and 
maintenance personnel for fixed and 
rotary wing systems. In partnership 
with a prominent Emirati firm, we are 
in discussions with the UAE Air Force 
to offer a complete pilot training en-
terprise. In addition, we are growing 
our offerings of strategic and tactical 
Intelligence, Surveillance and Recon-
naissance (ISR) systems along with end-
to-end network communications and 
data systems to support them. We are 
also particularly excited about a range 
of counter-unmanned aerial (UAS) sys-
tems that we have been asked to dem-
onstrate in the Middle East.
L3Harris already has an international 
and commercial revenue base from 
more than 130 nations that exceeds 
US$2 billion. Do you think there are 
more opportunities on the horizon?
Yes, there are opportunities that we 
have not tapped. Prior to our merger, 
L3 and Harris approached international 
markets as two separate companies 
selling components and sub-systems. 

Following the merger, we are offering 
larger integrated mission systems. That 
opens new markets for us with both 
major OEMs and international custom-
ers. This will allow us to expand inter-
national sales. We have the capability 
to offer higher level systems for ships, 
combat vehicles, and space systems. 
This is, of course, in addition to what we 
currently offer for aircraft and ISR sys-
tems. Just one very important example 
of this is that L3Harris is now the fifth 
largest supplier to the F-35 Joint Strike 
Fighter programme. 

tems partnerships tomorrow.
To what extent can Dubai Airshow 
boost your business in the region 
and across the world?
To me, this event is very important, but 
it is not just about growing sales. This 
event offers L3Harris an opportunity 
to strengthen partnerships, grow rela-
tionships and listen to our customers. 
That helps us to support their missions, 
whatever they may be.  This year, com-
ing just four months after our merger, 
the Dubai Airshow offers us a great op-

What is your take on L3Harris’ 
business in the Middle East?
L3Harris has long valued our 
relationship in the region and 
both our legacy companies 
have supported key Middle East 
partners for more than 15 years. 
We have permanent facilities 
and joint ventures in both Saudi 
Arabia and UAE. Our joint ven-
ture with the Saudi Arabian Mili-
tary Industries, for example, is 
growing rapidly. It is allowing us 
to offer a wide range of sensor, 
counter-UAS and communica-
tion systems in the region. The 
UAE is one of our largest cus-
tomers for night vision systems 
and communication equipment 
today, and we are growing air-
crew training and mission sys-

L3Harris offers a wide range of sensor, counter-UAS 
and communication systems in the region

Mission Avionics on F16 
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portunity to expose the region to the 
“one L3Harris” Technologies and the 
combined capabilities of this powerful 
company. 
You have had a distinguished 35-
year career in the U.S. Air Force 
(USAF), where you managed a 
wide range of DOD and USAF pro-
grammes and often in conjunction 
with partner nations. How has that 
experience been useful in your cur-
rent assignment?
I have been extremely fortunate 
throughout my career. The F-35 pro-
gramme taught me quite a lot, not 
the least of which was how to man-
age extremely complex programmes 
composed of international partners 
and suppliers across the world. It really 
reinforced the importance of partner-
ships with governments, armed forces, 
and industry—these are essential if you 
want any multi-national programme 
to succeed. Today, there is not a single 
programme I know of across the aero-
space and defence industry that does 
not have some international content. 
So L3Harris’ strong focus on interna-
tional partnerships reflects the reality 

that in today’s world, they are a require-
ment for growth… period.
You also handled Air Force for Acqui-
sition, where you were responsible 
for programmes valued at more than 
US$40 billion annually. What is the 
share of U.S. in your business and 
what are the new areas to which you 
are planning to diversify your client 
base?
Today, about 75 per cent of L3Harris rev-
enue comes from the United States and 
about 80 per cent of that is from the U.S. 
Department of Defense. Roughly 25 per 
cent international sales comes from 130 
nations. Expanding the diversity of our 
large customer base is a challenge. But, 
I most certainly see areas where we 
should grow. Large parts of Europe and 
North Africa are growth opportunities 
for us. Expanding our presence in Japan 
is another opportunity we are focused 
on. Most importantly, we are focused 
more on offering complete mission 
systems to our current customer and 
partner base. This is also allowing us to 
expand sales.
L3Harris Technologies is an agile 
innovator and leading provider of 

global ISR, communication and net-
work systems, and electronic sys-
tems for military, homeland security 
and commercial aviation customers. 
How important is ISR in your view as 
an ace pilot in air defence and what 
difference can L3Harris make in this 
segment?
The importance of ISR cannot be over-
emphasised today and we need only 
look at recent events in Saudi Arabia, 
Yemen, Syria and the Arabian Gulf. Our 
focus on ISR is not about the platforms, 
it is about how we can link systems, 
share and analyse data, and get the 
right information to the right individu-
als at the right time. L3Harris is focused 
on actionable intelligence that sup-
ports decisions across all domains—air, 
land, sea, space and cyber. This is where 
a focus on agility and innovation is 
important. There are many traditional 
and non-traditional ISR systems in ev-
ery country across the world. How you 
collect, interpret and use seemingly 
disconnected and disparate data from 
these systems offers significant oppor-
tunity to see and operate in the multi-
domain battlespace.

L3Harris offers full-spectrum 
of training solutions

About 75 per cent of L3Harris’ revenue comes from the United States 
and about 80 per cent of that is from the U.S. Department of Defense
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APKWS Rockets,APKWS Rockets,
The Preferred Choice of Armed ForcesThe Preferred Choice of Armed Forces
The APKWS laser-guided rockets produced by global defence and aerospace major BAE Systems provide warfighters with a low-cost 

precision strike capability. The rockets are easy to integrate on different platforms as well as affordable. By hitting the target with pinpoint 

accuracy and minimal collateral damage, which is critical for air-to-ground missions when you have only one shot, the APKWS rocket 

redefines precision. The rocket has over a 93 per cent hit rate in combat when fired from rotary and fixed-wing platforms. In an interview 

with Nation Shield, Marc Casseres, Director of Precision Guidance and Sensing Solutions at BAE Systems, explains why APKWS 

is being sought by countries worldwide

There is a lot of talk in the indus-
try about the APKWS laser-guided 
rocket and its performance. Why 
is it so impressive and why are so 
many countries looking to buy this 
capability?
APKWS laser-guided rockets provide 
warfighters with a low-cost precision 
strike capability. Alternatives are either 
unguided rockets that frequently miss 
their targets or expensive anti-tank 
munitions that overkill many targets 
and are bulky and heavy — limiting 
the number of strikes per mission. Un-
guided rockets and larger anti-tank 
munitions increase the risk of collateral 
damage. Our customers and potential 
customers see the value in guided mu-
nitions for light targets that are highly 
accurate, limit collateral damage, and 
enable more shots per mission. The AP-
KWS laser-guided rocket has been fired 
thousands of times and has achieved 
over a 93 per cent hit rate in combat 
when fired from rotary- and fixed-wing 
platforms.
In addition, the APKWS guidance kit 
works with existing inventories of 2.75” 
(70 millimeter) warheads, rocket mo-
tors, and launchers without modifica-
tion. It has also been fired from more 

than 20 different fixed- and rotary-
wing platforms and requires mini-
mal training to use. BAE Systems 
has also successfully demonstrated 
ground-launched APKWS rocket 
capabilities without any changes to 
APKWS hardware or software; the 
company is expanding the portfolio 
of platforms to include both ground 
and maritime implementation.
In terms of design, what takes 
place once a unit is fired, how 
heavy is it, and how does that de-
liver such accuracy?
When an APKWS rocket is fired, its 
guidance wings (which are protect-
ed by seals before firing) deploy and 
seeker optics lock onto a target des-
ignated via laser by the firing plat-
form or remotely by a different plat-
form or by ground forces. The pitch, 
yaw, and roll of the rocket are 
guided by the guidance 
wings.
Which armed forces in 
the U.S. and around 
the world currently 
utilise the APKWS? 
How many have 
been delivered to 
date? Marc Casseres
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APKWS laser-guided rockets are a U.S. 
Navy programme of record, and the 
U.S. Navy, Marine Corps, Army, and Air 
Force all use APKWS rockets, and they 
are available to allied nations for ongo-
ing combat operations via Foreign Mili-
tary Sales. APKWS has active FMS sales 
to over a dozen nations with another 
two dozen in various stages of the FMS 
approval process. We have delivered 
more than 29,000 units to our U.S. Navy 
customer, other U.S. services, and FMS 
customers to date.
Which platforms utilise the APKWS 
most and do you see that changing 
at all? Can it be easily integrated 
onto most platforms?
APKWS laser-guided rockets have been 
qualified on more than a dozen platforms 
including Apache, Black Hawk, Super 
Cobra, Venom, Legacy Cobra, Little Bird, 
Kiowa, and Tiger helicopters, and F-16, 
A-10, Harrier, and Bronco fixed-wing air-
craft, among others. The rockets are easy 
and affordable to integrate on different 
platforms. From a ground and maritime 
launch perspective, APKWS rockets have 
been successfully shown using an Arnold 
Defense launcher from containerised 
weapons systems.
Where are the guidance kits pro-
duced and is BAE Systems able to 

manage the increase in world-wide 
demand?
AKPKWS guidance kits are produced at 
BAE Systems facilities in Hudson, New 
Hampshire and Austin, Texas in the 
United States. Our robust supply chain, 
advanced manufacturing capabilities, 
and infrastructure investments exceed-
ing US$100 million have enabled us to 
meet increasing production rates.
The advanced defence technology of-
fered by BAE Systems protects people 
and national security, and keeps critical 

information and infrastructure secure. 
The company always search for new 
ways to provide its customers with a com-
petitive edge across the air, maritime, 
land and cyber domains. BAE Systems 
employs a skilled workforce of 85,800 
in more than 40 countries, and works 
closely with local partners to support 
economic development by transferring 
knowledge, skills and technology. The 
company’s mission is to provide a vital 
advantage to help its customers protect 
what really matters.

The APKWS guidance kit works with existing inventories of 2.75” (70 mil-
limeter) warheads, rocket motors, and launchers without modification

APKWS laser-guided rocket on 
an F-16 aircraft
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Travelling at Mach speeds, surface-
to-air missiles can hit a target in sec-
onds. As the world’s first all-digital 
radar warning receiver, Raytheon’s 
ALR-69A provides an affordable and 
effective solution for protection in the 
modern threat environment.
In those precious seconds of radar 
alert, the reality is that the earlier the 
warning, the more time a pilot has to 
make their critical decision to divert or 
engage. Enter radar warning receivers, 
or RWRs, which are receivers able to de-
tect anti-aircraft threats, alerting pilots 
at a speed that gives them more time 
to take defensive measures. 
Military cargo aircraft pilots are fully 

aware of the benefits of RWRs. “If you’re 
unaware of a threat, you’ll keep doing 
what you’re doing, possibly putting 
yourself in a deadly situation,” said Ma-
jor Douglas Ferro, 118th Airlift Squad-
ron, 103rd Airlift Wing, U.S. Air Force. 

“Radar warning receivers dictate tactics 
to degrade the adversary’s opportunity 
to engage us.”
In fact, any type of aircraft can become 
a target, be it manned or unmanned, 
strike or cargo, tanker or bomber as 
Gene McFalls, Manager at Raytheon 
Electronic Warfare Systems, recognis-
es: “The problem today, as opposed to 
even 20 years ago, is the threats are so 
much more advanced with extended 

range and digital processing capabili-
ties of the radar.” Formerly an Air Force 
B-52 electronic warfare officer and now 
Director of the Air Force Special Opera-
tions Command EW Reprogramming 
Centre, McFalls acknowledges that, “In 
the past, you could operate outside the 
Weapons Engagement Zone and still 
accomplish the mission, but now that 
zone has grown exponentially and it 
puts aircraft, like tankers, at risk.”
McFalls is also aware that today’s all-dig-
ital RWRs can process significantly more 
information and provide a threat’s loca-
tion with precise accuracy. “Cargo guys 
go into austere environments – areas 
devastated by natural disaster or an air-
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field or road in the middle of nowhere,” 
he says. “The increased sensitivity and 
accuracy of a digital RWR is going to let 
them know exactly where the threats 
are and avoid them.”
Having flown C-130s in every deploy-
ment during Operation Enduring Free-
dom , Lt. Col. Cade Keenan of the 139th 
Operations Support Squadron, 139th 
Airlift Wing, knows first-hand that 
aircraft can utilise an RWR to fly into 
higher-risk areas. “Fighters, by virtue of 
their jobs, have to go into areas where 
surface-to-air missiles have not been 
taken down yet,” Keenan confirms. “Un-
til RWRs, we had to wait until they were 
taken down. Now, we can go in before 
that.”
Why Use RWRs?
In their work, pilots are obliged to 
navigate through a wide range of sig-
nals in an electromagnetic spectrum 
crowded with cell phone traffic, long-
wave and short-wave radio transmis-
sions and microwave energy. Hence, 
aircraft systems must be able to differ-
entiate between friendly and hostile 
signals for the benefit of pilots by pro-
cessing massive amounts of data, and 
where failure to do so provides only 
an unknown signal notification with a 
great potential to confuse pilots.
Raytheon’s solution is an all-digital 
RWR called the ALR-69A, outfitted 
on the U.S. Navy MQ-25 and U.S. Air 
Force tanker and cargo aircraft, and is 
currently being tested on the F-16. As 
McFalls summarises, “If you get a lot 
of unknowns, then it’s confusing. You 
need more processing to tell you ex-
actly what the threat is, and that’s what 
an all-digital RWR does.” 

Raytheon’s Low-cost Self-protection 
Raytheon’s upgraded AN/ALR-69A(V) 
RWR dramatically enhances aircrew 
survivability. It does so by providing 

“sensors forward” situational awareness 
at a substantially lower cost than com-

peting systems. 
The ALR-69A(V) features capabilities 
previously unattainable in a tactical 
RWR, enabling suppression of enemy 
air defences, easy cross-platform inte-
gration and, most recently, single-ship 
geolocation. Boasting enhanced spec-
tral and spatial coverage for high-sensi-
tivity detection in dense signal environ-
ments, the innovative, ALR-69A RWR is 
already installed on the U.S. Air Force 
C-130H and KC-46A, and is compatible 
with virtually any airborne platform.
A Modular, Open Architecture
Raytheon has designed the ALR-
69A(V) for the utmost flexibility and 
growth potential. By integrating ad-
vanced broadband digital receiver 
technology with an open architecture 
design, the ALR-69A(V) manages to 
enhance traditional RWR performance 
while enabling new missions for the 
host aircraft.
Raytheon’s design allows cross-plat-
form commonality, improved spectral 
and spatial coverage and easy integra-
tion with other ECM or radar systems, 
while the ALR-69A(V) relies on many 
commercial off-the-shelf components 
enabling ready expansion or upgrade. 
The extensive use of COTS parts and 

The increased 
sensitivity and 
accuracy of a 
ALR-69A is going 
to let pilots know 
exactly where the 
threats are and 
avoid them

 ALR-69A is outfitted on U.S. Air Force C-130H 



36 ISSUE 574 NOV 2019 Reports

The ALR-69A 
offers aircrews 
additional 
options including 
its single-ship 
geolocation 
capability, a first 
for any RWR

friend versus foe in dense signal envi-
ronments. Therefore, it is of great bene-
fit to pilots that the signals received are 
comprised both of threat signals and 
signals from wingmen, coalition part-
ners and commercial operations.
Single-ship Geolocation
In the absence of any hardware modi-
fications, the ALR-69A(V) can now 
offer aircrews additional options in-
cluding its single-ship geolocation ca-
pability, a first for any RWR. Previously, 
aircrews were only presented with a 

rough direction of arrival for the threat 
signals received, but the ALR-69A(V) is 
now able to give them precise infor-
mation on ground-based threat loca-
tions and precision-direction finding 
for airborne threats. This added capa-
bility enables the Raytheon RWR to 
assist with targeting solutions while 
continuing to identify threats in dense 
signal environments.

“Analogue systems get bogged down 
because they’re just like a huge vac-
uum, sucking up everything and try-
ing to figure out what’s what,” Lt. Col. 
Keenan confirms. “Digital RWRs actu-
ally allow us to discriminate between 
the noise – literal noise and waveforms 
we’re interested in knowing about.”
Finally, it is worth highlighting some 
of the other great advantages of the 
Raytheon all-digital system. The ALR-
69A(V) will be able to adopt new tech-
nologies in the future, including cog-
nitive and artificial intelligence, so 
enabling systems to identify unknown 
threats in virtually real-time conditions.

“As air crew, all you want to do is accom-
plish your mission and get home safely,” 
says McFalls. “Electronic warfare – radar 
warning receivers – let us do that.”
Reference Text/image: www.raytheon.com

U.S. Navy MQ-25 outfitted with 
Raytheon’s all-digital RWR

digital circuitry also ensures affordabil-
ity and reliability, but also minimises 
any risk of parts obsolescence and low-
ers life-cycle maintenance costs.
The ALR-69A(V) boasts a 16-channel 
broadband receiver that can be eas-
ily reconfigured to support future ap-
plications. As converter technology 
continues to improve, users can boost 
response time and dynamic range by 
simply replacing a digital circuit card, 
while the extra pre-wired card slots en-
able interfaces to work with any elec-
tronic countermeasure or radar system.
Optimal 360 Coverage
The Raytheon RWR’s 360-degree cover-
age is provided by four receivers, each 
of which contains a wideband digital 
channelised receiver providing signal 
selectivity and high sensitivity in dense 
signal environments. The combination 
of narrow receiver channels and mul-
tiple channels supplies the selectivity 
required for high sensitivity and the 
management of interference, while 
ensuring rapid coverage of the threat 
spectrum and rapid response time. 
For the ALR-69A(V), the result is unpar-
alleled radio frequency compatibility, 
improved detection range and accu-
rate, unambiguous identification of 
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The new Integrated Intelligence Cen-
ter (I2C) from General Atomics Aeronau-
tical Systems, Inc. (GA-ASI) will provide 
innovative ways to improve the user 
experience for operators of Remotely 
Piloted Aircraft (RPA) and other multi-
domain Intelligence, Surveillance and 
Reconnaissance (ISR) platforms us-
ing automation and user experience-
based design (UX). The system makes 
situational awareness more affordable 
for all involved, including intelligence 
analysts, mission supervisors, and deci-
sion makers. 

“I2C will rapidly transform data into 
actionable intelligence for operators,” 
said David R. Alexander, president, GA-
ASI. “We see benefits to the warfighter 
on many fronts, including the reduc-
tion of operational cost – whether it’s 
Ground Ops, Air Ops, or Intel Ops. By 
combining XC2, Automatic Takeoff and 
Landing, Multi-Mission Control and our 
single-seat Certifiable Ground Control 
Station, we will reduce manning by 50 
per cent.”
GA-ASI’s modular and open software 
architecture design promotes horizon-
tal integration of third-party software 
and rapid integration of new capa-
bilities making the following devel-
opments the ideal set of ISR tools for 
streamlined and improved collabora-
tion. This extends to multi-INT data 
across multi-domain platforms.
eXpeditionary Command & Control 
(XC2): XC2 laptop leverages GA-ASI’s 
Advanced Cockpit development by 

porting select capabilities to a rug-
gedised laptop. A forward-deployed 
maintainer can use the laptop to em-
ploy automated pre-flight and post-
flight checklists that reduce setup 
times by up to 50 per cent and reduces 
the airlift requirements by eliminat-
ing the need for a forward-deployed 
Ground Control Station (GCS).
Certifiable Ground Control Station 
(CGCS): The CGCS enables single-seat 
operations to reduce manpower re-

quirements. Its tactical situation dis-
play unifies ISR and C4ISR data, as well 
as mission planning into a single Com-
mon Operating Picture (COP). The inte-
grated Collins Pro Line Fusion enables 
CGCS certifiability for operation in na-
tional airspace.
The CGCS architecture provides sepa-
ration between flight and mission 
critical functions. Flight critical func-
tions are performed using off-the-shelf 
avionics and flight computers running 

GA-ASI Makes Persistent GA-ASI Makes Persistent 
Situational Awareness Situational Awareness 
More Affordable More Affordable 

 GA-ASI Certifiable Ground Control Station 

Metis is a map-based interface
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GA-ASI’s certifiable DAL B software. 
The mission critical functions are sepa-
rated and run alongside GA-ASI’s prov-
en Advanced Cockpit payload and 
weapons equipment.
Multi-Mission Controller (MMC): The 
MMC enables a single user to safely 
control multiple aircraft and perform 
transit and routine ISR missions using 
a hand controller. When an aircraft is 
tasked with performing more dynamic 
ISR or a strike mission, MMC allows a 
rapid handoff of the aircraft to a dedi-
cated GCS, where a mission crew can 
take control.
Metis: It is a map-based interface that 
enables a pre-approved Metis user to 
request ISR products from the RPA, sim-
ilar to ordering a car from Uber. Once 
the Metis user sends a task, it’s trans-
mitted to MMC in real time. The MMC 
user selects the task and an integrated 
third-party auto-router automatically 
generates a safe route to the requested 
target. Metis shares task and ISR in-
formation instantaneously between 
Supported Units, Air Crews, and Intel 
Analysts.
STARE: The System for Tactical Archival, 
Retrieval, and Exploitation’s (STARE) 
Common Operation Picture shows 
aircraft locations, as well as ISR assets 
and their payload data. The Multi-INT 

sectors. GA-ASI works with these busi-
nesses to train their AI capability with 
MQ-9, MQ-1C and Predator ISR data.
These capabilities are either operation-
ally deployed, undergoing customer op-
erational assessment or are actively fly-
ing aircraft. I2C is made to ingest ISR data 
from any airborne, ground, or space-
based system, not just GA-ASI aircraft.
Capabilities Demonstrated
On August 28, GA-ASI demonstrated 
MMC and Metis during a live flight 
using company-owned MQ-9 Block 1 
and MQ-9 Block 5 RPA. MMC enabled 
a single pilot to control multiple RPA 
for transit operations and routine ISR 
missions using a streamlined graphi-
cal user interface and lightweight hand 
controller. Metis integrated ISR tasking 
requirements with the MMC to dynam-
ically task the MQ-9 assets, as well as re-
port task status and share ISR informa-
tion using a social media-like interface.
These capabilities employ an open ar-
chitecture design that integrates Artifi-
cial Intelligence-based functions such 
as automatic ISR data processing and 
natural language processing for au-
tomated communications. This open 
approach enables rapid integration 
that can be applied to other capabili-
ties like those using the Open Mission 
System (OMS) standard, and other air-
craft like the MQ-9B SkyGuardian and 
SeaGuardian, MQ-1C Gray Eagle, and 
Predator XP. 
The MMC and Metis flights demon-
strated a Technology Readiness Level 
(TRL) 7 capability. In a case when one 
MMC aircraft is dynamically tasked 
to perform a strike mission or a more 
dynamic ISR mission, the system al-
lows seamless handoff of the aircraft 
to a dedicated GCS where the mission 
execution crew can prosecute the new 
tasking. Both MMC and Metis can be 
used across military forces and for non-
defence applications.

“I2C will rapidly 
transform data 
into actionable 
intelligence for 
operators”

exploitation tool ingests, archives, dis-
seminates and makes ISR data discov-
erable for imagery analysts to utilise. 
STARE reduces data exploitation tasks 
from hours to minutes.
Automation of Intel Ops: I2C inte-
grates third party capabilities and soft-
ware services to make Intel analysts 
more effective. Automated Activity 
Alerts – based on Multi-INT data corre-
lation – reduces the need for eyes-on 
RPA sensor data to pick out significant 
activity. GA-ASI is partnering with 
companies specialising in Artificial 
Intelligence (AI) and Machine Learn-
ing with proven AI-based systems 
deployed across multiple commercial 

                        David R. Alexander, 
                        GA-ASI President

STARE Common Operation Picture shows aircraft locations
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GlobalEye also serves as an Airborne 
Early Warning system to support civil 
authorities. Saab’s system is thus a vi-
tal aid to customs, police, and coast-
guards too.
Multi-Domain Surveillance  
Most missions start with surveillance in 
one domain and continue into another. 
One example is when state and military 
authorities follow smugglers on a ship, 
but when the criminals launch a heli-
copter to offload the cargo on to land-
based trucks. 
The problem posed by such missions 
is thus the need to sustain an ongoing 
border surveillance mission. Continu-
ity requires simultaneous surveillance 
capability in the three domains which 
presents significant challenges. 
Yet GlobalEye doesn’t require the in-
troduction of another dedicated asset 
to solve the logistical problems arising 
in the mission. Instead, Airborne Early 

Most radars aim to survey just one domain at a time on air, sea or ground. Saab’s GlobalEye can now 
cast an eye over all of these domains, carrying out multiple domain tasks simultaneously. Saab’s advanced 
Airborne Early Warning & Control solution is powerful enough to defend an entire nation. GlobalEye defends 
territory holistically by joining up and multiplying the military forces of a nation, combining the national air 
force with the navy and army. 

Warning gives the mission commander 
flexibility of use. GlobalEye can monitor 
the ground and air situation on the oth-
er side of a border. Later in a mission, 
GlobalEye might be equally important 
for protecting sea-lanes and perform-
ing long-range air surveillance.
Saab has set out specifically to solve the 
problem of multi-domain surveillance. 
The company took a top-of-the-line 
business jet (Bombardier Global 6000), 
installed ground and maritime radars 
on it and then equipped it with EW self-
protection, command-and-control and 
communication systems and the pow-
erful Erieye Extended Range (ER) radar 
on top of the aircraft. All the sensors 
had then to be fused to give the crew 

a comprehensive picture of each of the 
domains. 
Saab’s GlobalEye emerged after thor-
ough discussions with customers 
about their requirements. The future 
vision of Airborne Early Warning is 
grounded firmly on such cooperation. 
Seamless Decision-Making Support
GlobalEye is a unique airborne system 
with a very powerful sensor suite that 
combines all necessary sensors and 
systems into one seamless solution. All 
the data that passes through it is fused 
into the platform and presented in a 
command-and-control system distrib-
uted by the communication system. 
This data is then fused in a track data 
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and fusion engine, so that the informa-
tion is combined into one single track, 
even if it is coming from several differ-
ent sensors. To take one example, the 
radar detects and tracks an aircraft; 
the identification system determines 
the identity of the aircraft, while the 
electronic warfare system identifies the 
emitter that the aircraft is using. 
A key cornerstone in the development 
of GlobalEye is hence to provide an op-
erator-friendly environment to reduce 
the burden on the operator. The Air-
borne Early Warning & Control system 

automates many functions to provide 
decision support.
Crowned by the Erieye ER (Extended 
Range) radar, the full sensor suite of 
the GlobalEye AEW&C enables opera-
tors to detect and identify threats in all 
three domains through a maritime sur-
veillance radar, electro-optical sensor, 
ESM/ELINT, AIS and IFF/ADS-B. In this 
way, GlobalEye functions as a unique 
sensor suite in combination with a 
modern, humancentric command-
and-control system.
For air commanders, GlobalEye per-
forms the crucial function of enhancing 
radar detection range to give more air-
space coverage and earlier detection or 
identification of threats. To have more 
time to decide and act means a better 
chance of maintaining air supremacy, 
enabling naval and army commanders 
to focus on naval and land warfare op-
erations respectively. 

At the same time, GlobalEye provides 
commanders with situational aware-
ness beyond their own sensors. It can 
also provide positive identification 
of naval threats by utilising on-board 
EOS/IOS imaging and strategic ground 
moving target indication (GMTI) over 
battle areas.
Saab is unique in the West in possess-
ing in-house competence to assemble 
aircraft, sensors, electronic warfare, 
command and controls in-house in a 
strikingly short time. Thanks to GaN 
technology, the high-performance 
sensors of the Erieye ER are designed 
to detect 5th generation fighters with 
efficiency. 
It is difficult not to be impressed by the 
multi-role capability of a sensor suite 
that can detect an aircraft, or 100 of 
them, from a 550-kilometre distance on 
a normal day, even when the aircraft is 
in the air for more than 11 hours. More-
over, GlobalEye can detect any boat or 
ship out of the horizon some 400 km 
away, while a small jet ski can be de-
tected 200 kilometres away.
A Truly National Asset
In summary, GlobalEye is a strategic 
asset that will give any country full 
protection of its borders in the air, on 
the sea and on land. Joining up and 
multiplying a nation's forces while 
enabling the exchange of information 
will result in considerably more effi-
cient operations in any peacetime or 
conflict scenario.   
In short, Saab’s multi-domain approach 
is perfect for modern national solutions. 
Photo credit-Anders Bergstrand, Saab 

GlobalEye AEW&C enables operators to detect and identify threats in all domains

GlobalEye per forms the crucial function of 
enhancing radar detection range
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OPIR GEO Satellite ProgrammeOPIR GEO Satellite Programme
Completes PDRCompletes PDR

and I am confident we will close the re-
maining shortfall in FY20 to enable de-
livery of our first satellite in 2025.”
The first block of the Next-Generation 
OPIR constellation will include five sat-
ellites, three of which will be in geo-
synchronous orbit and two will be in 
polar orbit. NGGs-1/2/3 will leverage the 
Lockheed Martin (LM) 2100 common 
satellite bus used across multiple Lock-
heed Martin programmes and mission 
areas. Lockheed recently enhanced the 
LM 2100 to add capabilities that benefit 
multiple mission areas, including OPIR. 
Bus enhancements include elimination 
of obsolescence and insertion of mod-
ern electronics in multiple subsystems, 
as well as increased resiliency capabili-
ties that are all applicable to the Next 
Gen OPIR mission.
Col. Ricky Hunt, the Next Generation 
OPIR Space Segment Program Manag-
er stated, “This review demonstrated 
that the Next Generation GEO pro-
gramme’s preliminary design meets 
the missile warning performance 
required to operate in a robust and 

competitive environment versus ad-
vanced adversary threats. The review 
was a key milestone demonstrating 
our readiness to move forward; en-
abling the build and integration of 
engineering design units (EDUs) for 
critical subsystems and procurement 
of critical long-lead flight hardware 
for a 2025 first Space Vehicle delivery. 
These EDUs are key enablers to dem-
onstrate subsystem capabilities and 
exercise key integration activities that 
will burn down programme risk before 
the space flight hardware is delivered.”
Air Force Space Command’s Space and 
Missile Systems Center, located at Los 
Angeles Air Force Base in El Segundo, 
California, is the U.S. Air Force’s Center 
of Excellence for acquiring and devel-
oping military space systems. Its port-
folio includes the Global Positioning 
System, military satellite communica-
tions, defence meteorological satel-
lites, space launch, range systems, sat-
ellite control networks, space-based 
infrared systems and space situational 
awareness capabilities.

The Next Genera-
tion OPIR Geosynchro-
nous Earth Orbiting 
(GEO) satellite pro-
gramme, commonly 
referred to as NGG, 
achieved a major mile-
stone by completing its 
system/ground and space ve-
hicle preliminary design review 
(PDR) in September. Next Generation 
OPIR will provide a capable and defen-
sible space-based global missile warn-
ing capability against emerging threats.
As the U.S. Air Force pushes for rapid de-
livery of the first NGG satellite for launch 
by 2025, this milestone highlights the 
fact that the programme is on track and 
will now proceed with a 12-month PDR 
campaign at the subsystem and compo-
nent level. 
“The combined government and con-
tractor team has demonstrated its abil-
ity to move with deliberate speed over 
the past 18 months while maintaining 
the technical and programmatic rigor 
needed to ensure success. I am pleased 
with the progress we have made and 
look forward to the remainder of the 
PDR campaign over the next year,” said 
Col. Dennis Bythewood, the Space and 
Missile Systems Center’s programme ex-
ecutive officer for Space Development.
He added: “NGG is a critical piece of 
our missile warning architecture that 
will deliver a capable system to coun-
ter determined adversaries. While the 
programme acceleration to meet this 
threat head-on created a near-term 
funding shortfall, Congress’s support of 
the DoD’s US$161M reprogramming re-
quest has kept the programme on-track 
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At the recently concluded Seoul 
ADEX (Seoul International Aerospace 
and Defense Exhibition) 2019, Rostec 
State Corporation offered its partners 
from South Korea suggestions for the 
modernisation of Ka-32 multipurpose 
helicopter fleet. The joint exposition 
of Russian Helicopters and Helicopter 
Service Company (HSC) was organ-
ised by the South Korean company 
RH Focus Corp. 
Ka-32 helicopters are used by South 
Korean state agencies for performing a 
wide range of tasks: from firefighting to 
search and rescue operations and off-
shore patrolling. Besides, they are used 
by the country's commercial services 
as "flying cranes" for construction and 
installation. The Ka-32 is indispensable 
in complex construction works, due to 
the absence of a tail rotor, its precision 
hover ability, great manoeuvrability 
and carrying capacity.
The programme for upgrading this 
type of helicopters was presented at 
RH Focus Corp’s stand. The producer 
suggested that avionics, engines and 
a firefighting system should be up-
graded in rotorcrafts, which have been 
used in South Korea since the 1990s.
The Ka-32 upgrade programme in-
cludes equipping the helicopter with 
a 'glass cockpit' and more powerful 

VK-2500PS-02 engines. All these units 
were presented at the exhibition. The 
modernised version of the helicopter 
was indexed as Ka-32A11M.
"This exhibition is important for Ros-
tec's Aviation cluster, as we start co-
operation in a new format: for the 
first time Russian Helicopters' designs 
were shown on the exposition of our 
official dealer RH Focus Corp. We have 

cooperated with this company in the 
sphere of after-sales service, and both 
our firms have benefited from this. 
There was a good reason why the up-
graded Ka-32 helicopter has been se-
lected for our joint exposition: a fleet 
of these rotorcrafts in Korea is fairly 
large, and they have proved their effi-
ciency in terms of transporting cargo, 
search and rescue operations and 
firefighting," said Andrey Boginsky, Di-
rector General of Russian Helicopters 
holding company.
He added: “Our forests are lush green, 
made by contribution of the Korea 
Forest Service (KFS) and the Russian 
Helicopters operated by the KFS. Most 
of the Russian helicopters operating 
including KFS in South Korea are the 
aged ones that have been in opera-
tion since the mid-1990s. The upgrade 
to apply the latest items and tech-
nologies were introduced to further 
improve the performances of existing 
helicopters, which will maximise effi-

Ka-32 helicopters 
are used by 
South Korean 
state agencies 
for performing 
a wide range of 
tasks

Rostec SuggestsRostec Suggests
Upgrades for Upgrades for 
SouthKorea’sSouthKorea’s
Flying CranesFlying Cranes
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ciency much more economically than 
a new purchase.”
Latest Additions
The technical solutions in the avion-
ics of the Ka-32A11M helicopter have 
already been tested on the civil multi-
purpose helicopters Ansat, Mi-38 and 
Ka-62. Along with Ka-32A11M, the 
holding company also showcased the 
medium multipurpose Mi-171A2 and 
the light multipurpose Ka-226T and 
Ansat helicopters. 
HSC Managing Director Ivan Serov 
was the head of Russian Helicopters' 
delegation at the exhibition. Under 
his supervision, the holding com-
pany's specialists discussed mainte-
nance and repair of Ka-32 and Mi-8/17 
helicopters.
The all-weather civilian helicopter Ka-
32 with coaxial rotors was developed 
by the Kamov Design Bureau of Rus-
sian Helicopters holding company. 
Serial production of Ka-32 machines is 
carried out by JSC Kumertau Aviation 

Production Enterprise.
Currently, over 240 machines have 
been built, which are operated in 
more than 30 countries all over the 
world. The coaxial rotor scheme pro-
vides the helicopter with a range of 
important stabilisation and manoeu-
vrability advantages, especially in rela-
tion to firefighting. The configuration 
of the Ka-32A11BC serial helicopter's 
equipment includes over 100 options.
HSC provides materials and equip-
ment for operation of helicopters 
made by Russian Helicopters' enter-
prises. Since 2006, it has been the only 
authorised vendor of new aviation 
inventory made by the holding com-
pany's enterprises and sold to meet 
the needs related to after-sales service 
of Russian helicopters.
High-tech Solutions
State Corporation Rostec is one of the 
largest industrial companies in Russia. 
It unites more than 800 scientific and 
industrial organisations in 60 regions 

of the country. Its key areas of activity 
are transport engineering, electronics, 
medical technology, chemistry and 
innovative materials. Rostec holdings 
form three clusters: electronics, weap-
ons and aviation. The corporation’s 
portfolio includes well-known brands 
such as AvtoVAZ, KAMAZ, Kalashnikov, 
Russian Helicopters, Uralvagonzavod 
and others. 
Rostec is active in the implementa-
tion of all 12 national projects. The 
company is a key provider of Smart 
City technology, it is engaged in the 
digitalisation of public administra-
tion, industry and social sectors, and 
it is developing plans for the devel-
opment of 5G wireless technologies, 
an Industrial Internet of Things, big 
data and blockchain systems. The 
company partners with leading world 
manufacturers and its products are 
delivered to more than 100 coun-
tries worldwide. Almost a third of the 
company's revenue comes from the 
export of high-tech products.
Reference Photo/Text:
www.russianhelicopters.aero

Ka-32 Multirole Helicopter 
The search and rescue Ka-32 
inherited the best features 
from the naval ship-based Ka-
27PS, which formed the basis 
for its design. It can operate 
in very damp conditions and 
displays great resilience to 
the aggressive marine envi-
ronment. The Ka-32’s particu-
lar design enables it to fly in 
high turbulence and stormy 
conditions, making it ideally 
suited to carry out search and 
rescue operations in critical 
situations.
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The A330 MRTT, based on the suc-
cessful A330-200 airliner, is a multi-
role new-generation tanker, combat-
proven and with unique capabilities. 
As a new-generation tanker, the A330 
MRTT is a replacement for older aircraft 
under fleet replacement programmes. 
With 60 total aircraft sales as of Octo-
ber 2019, the Royal Air Force, French Air 
Force, and Republic of Korea Air Force 
have ordered the A330 MRTT, among 
others. Named Voyager in service with 
the Royal Air Force, the aircraft entered 
into service in the UK in 2012. The first 
French Air Force A330 MRTT Phénix (as 
it is known in the French service) was 
delivered to the Istres air base in south-
eastern France, in 2018. 
With its true widebody fuselage, the 
A330 MRTT can carry any kind of mili-
tary or humanitarian payload on stra-
tegic missions. For example, it can ac-
commodate 266 passengers in a typi-
cal two-class configuration or some 
300 in a single-class layout.
The aircraft is capable of carrying a 
payload of up to 45-tonnes/99,000 lb. 
The versatility of the A330 MRTT en-
ables cargo to be conveniently stored 
inside the lower deck in a variety of 
cargo options covering the full range 
of existing under-floor cargo contain-
ers and pallets, ranging from the LD1 
to LD3 to LD6, as well as the standard 

88×108 inch 463-L NATO military pal-
lets. Some of the cargo can also be 
carried as non-palletised “bulk.” Com-
mercial containers and pallets as well 
as military equipment and other large 
items are loaded through a cargo door.
The A330 MRTT also serves as a stra-
tegic aeromedical evacuation (MedE-

vac) aircraft. Its large fuselage permits 
maximum flexibility for up to 130 NATO 
stretchers to be carried over intercon-
tinental distances. In a “light medevac” 
configuration, medical beds can be 
installed above designated fold-down 
seats. This allows the aircraft to be used 
as a troop transport on an outbound re-

Airbus training simulator

A330 MRTT: 
The Multi-mission Force The Multi-mission Force 
Multiplier of Militaries Multiplier of Militaries 

Republic of Korea Air Force A330 MRTT at Gimhae Air Base
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lief mission, with medical beds stowed 
in the lower cargo compartments, and 
then rapidly converted for MedEvac on 
the return. In an “Intensive MedEvac” 
configuration, critical care modules can 
be installed to replicate an intensive 
care unit in the air. The aircraft could 
typically carry 28 NATO stretchers, up 
to six critical care modules, 20 seats for 
medical staff, and 100 passenger seats.
Increased Flexibility
The A330 MRTT’s fuel capacity report-
edly allows it to offload more fuel at 
any given distance than other competi-
tors. More fuel on-board means more 
flexibility, more range and longer time 
on station. Its enormous fuel capacity 
allows the A330 MRTT to act as a force 
multiplier, improving the efficiency and 
effectiveness of fast jets operations.
The A330 MRTT can carry up to 111 
tonnes of fuel; this is the highest capac-
ity of all tanker aircraft, even those with 
additional fuel tanks in the cargo deck. 
It has the capacity of offloading 50,000 
kg of fuel to a broad range of receivers 

tems are controlled from an advanced 
Fuel Operator Console that is posi-
tioned in the cockpit, increasing the 
safety of the AAR operation by ensur-
ing a timely and synchronised reac-
tion of the flight crew to unexpected 
events. It also features an Enhanced 
Vision System, a high definition 2D/3D 
digital system that enables performing 
day and night refuelling and can pro-
vide high-resolution video recording 
of the refuelling operations.
Hose and Drogue Refuelling: Un-
der-wing pods provide simultaneous 
hose and drogue refuelling at high 
fuel offload rate (1,300 kg/min – 420 
US gal/min), allowing receivers to mi-
nimise refuelling time and increase op-
eration efficiency.
The Cobham 905E under-wing pods, 
currently in service and proven in 
operation, enable the A330 MRTT 
to refuel any NATO or allied probe-
equipped receivers such as the Euro-
fighter, the Tornado, the Jaguar, the F/
A18 Hornet or the Sukhoi 30. The A330 
MRTT physical compatibility with re-
ceivers across the world is established, 
demonstrated and certified to allow 
coalition interoperability.
The 900 series wing-pods incorporate 
a digitally controlled and electrically 
operated hose drum unit, optimising 
reliability and maintainability.

The A330 MRTT can carry up to 111 tonnes of fuel 

during a four-hour loitering mission at 
over 1,000 nm from its take-off point. 
Its refuelling systems include:
Aerial Refuelling Boom System 
(ARBS): To refuel receptacle-equipped 
aircraft such as the F-16 Fighting Fal-
con, F-35A Lightning II, or even the 
A330 MRTT itself (when fitted with a 
Universal Aerial Refuelling Receptacle 
Slipway Installation, UARRSI), the A330 
MRTT is provided with the advanced 
Airbus Defence and Space Aerial Refu-
elling Boom System (ARBS).
Its fast fuel flow rate (up to a maxi-
mum of 3,600 kg/min – 1,200 US gal/
min) makes the ARBS the most capable 
new-generation flight-proven boom 
available. Excellent handling qualities 
are provided for the operation of the 
ARBS, rated as such by independent 
assessments.
Fuselage Refuelling Unit (FRU): 
Large probe-equipped aircraft such as 
the A400M or C295 can be refuelled at 
a high fuel offload rate of 1,800 kg/min 
– 600 US gal/min via the Cobham 805E 
Fuselage Refuelling Unit (FRU).
The FRU, a removable hose and drogue 
unit, allows refuelling receivers with a 
different fuel type. This option ensures 
NATO fuel type is transferred from 
wing-pods, while an alternative fuel 
type is dispensed from the FRU.
Those air-to-air refuelling (AAR) sys-
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The M-346 
“One Body, Two Souls”  

In its history as Aermacchi and then Alenia Aermacchi and now Leonardo, over 
7,000 aircraft including about 2,000 trainers that have been sold to more than 40 
countries, have been built in the Venegono Superiore (near Milan) factories since 
1913. The site is also home to Leonardo’s Training System Integrated Centre. In Vene-
gono, the production process of the M-346/M-345 trainers is designed to respond to 
the requirements of the programme in terms of capacity, cost and quality, together 
with extensive innovative features. 
There is an increasing need for trainer jets in the MENA, as countries in the region 
work to expand their fighter fleets. The MENA nations have requirements for trainers 
also able to perform close-air support missions.
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Leonardo, as one of the world’s lead-
ers in the training sector thanks to its 
M-345 and M-346, can cover the pilot 
training syllabus from phase one to 
Lead In Fighter Training. A complete 
Ground Based Training System (GBTS), 
completely integrated with the plat-
forms and able to ensure both high 
quality training and strong operating 
efficiency, complements the aerial 
platforms. Platforms and systems offer 
customers worldwide a "turnkey" train-
ing solution that can offer high quality 
standards at every training stage.
Thanks to the company’s over 60 years 
of experience in the training sector, 
it can offer to the customers a prod-
uct portfolio comprising interactive 
courseware, Flight Training Devices, 
Full Mission Simulators, mission plan-
ning and de-briefing systems, which 
together constitute the Ground Based 
Training System. These capabilities 
translate into a significant reduction of 
the cost to qualify an Air Force Cadet 
as combat ready on a latest genera-

M-346 is half 
configured as 
Fighter Attack 
variant and half 
as IFTS advanced 
Jet Trainer

tion fighter. 
Furthermore, Leonardo’s operational 
proven LVC (Live Virtual Constructive) 
technologies make it possible to link 
simulators to real aircraft during train-
ing sorties, allowing a pilot flying a 
training device on the ground to act 
as the wingman or as a target for an 
aircraft already in the air; a feature that 
will significantly increase the use of 
simulators in spite of costly real aircraft 

flight hours.
Among the most notable examples 
that have chosen Leonardo’s training 
approach is the UAE’s national aerobat-
ic team, Al Fursan – widely recognised 
as one of the best in the world and 
considered as the UAE’s national pride, 
which uses the Aermacchi MB-339 air-
craft. The Emirati pilots were trained in 
Italy and the UAE under the supervision 
of the Frecce Tricolori pilots using Ital-
ian aircraft and training systems.
High Performance
The M-346 was selected by a promi-
nent Middle East country and ordered 
by Italy, Singapore, Poland, and by an 
undisclosed customer in its FA variant. 
While the new M-345 already ordered 
by the Italian Air Force, will be the new 
aircraft of the Italian Aerobatic Team. 
It has costs comparable to those of a 
high-power turboprop aircraft but with 
higher performance level.
The fighter attack version of the M-346 
is currently being developed to meet 
the growing and diversified operation-

The M-346 was selected by an undisclosed customer in its FA variant 
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al requirements of several air forces. The 
M-346FA will keep all the characteristics 
of the advanced trainer version, but will 
also be a light fighter aircraft capable of 
carrying out a wide range of operation-
al missions at far lower costs than those 
of front-line fighters.
Leonardo’s integrated training system, 
based on the M-346 jet, designated the 
T-346A by the Italian Air Force, is the 
backbone of the 61° Wing, which trains 
pilots and instructors from Italy and na-
tions such as Kuwait, U.S., Spain, France, 
Austria, the Netherlands, Poland, Singa-
pore, Argentina, Greece.
International Benchmark
Leonardo and the Italian Air Force 
launched the “International Flight 
Training School” initiative to provide 
expertise and advanced technology in 
order to serve military pilot trainees.
The Italian Air Force’s world-renowned 
excellence in flight training and Leon-
ardo’s leadership in delivering proven 
integrated training solutions, have 
come together to create the Interna-
tional Training Flight School (IFTS). The 
school is set to become an international 
benchmark for advanced pilot training, 
starting with Phase IV (Advanced/Lead-
In Fighter Training). 
The Italian Air Force (ItAF) brings to 

the new IFTS its longstanding exper-
tise, while Leonardo brings its proven 
M-346 advanced jet trainer and GBTS. 
IFTS offers customised teaching mod-
ules, based on the ItAF proven syllabus, 
able to meet the actual requirement 
of the most demanding incoming Air 
Forces to best suit the student pilot to 
the desired exit level, further increasing 
the download of expensive flight hours 
from Operation Conversion Unit (OCU), 

saving time and valuable resources.
Thanks to the Italian Air Force’s excel-
lence in the sector of military pilots 
training and to the support of the in-
dustrial partner Leonardo, which is 
providing the related new platforms, 
equipment and services, the Inter-
national Flight Training School is in a 
position to consolidate the interna-
tionalisation process started through 
the strengthening of its capabilities in 

The M-346FA will also be a light fighter aircraft capable of carrying out a wide 
range of operational missions at far lower costs than those of front-line fighters

International 
Flight Training 
School provides 
expertise and 
advanced 
technology to 
serve military 
pilot trainees 
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fighter consortium and the EF has been 
chosen by Oman, Kuwait and Saudi 
Arabia in the Gulf Region. In April 2016 
Leonardo signed a contract for the sup-
ply of 28 aircraft, including logistics, 
operational support and the training of 
flight crews and ground personnel. 
Kuwait's 28 Eurofighter Typhoons will 
be one of the most advanced of the 
type produced so far. This multi-role 
fighter aircraft will have a package of 

capabilities on top of the previous Ty-
phoon's enhancement programmes, 
such as the Captor-E (E-scan) radar and 
several novelties in the weapon system 
that will bring the Kuwait Air Force to 
the front-line of fighter technology. 
The capability packages granted to 
Kuwait will include the integration of 
Storm Shadow and Brimstone, and 
other air-to-surface weapons that en-
rich the multirole characteristics of the 
aircraft and enhance the weapon sys-
tem. Moreover, this configuration fore-
sees the integration of a new advanced 
laser designator pod, the introduction 
of a combat training pod, an enhanced 
navigation aid, and the above men-
tioned new Captor-E radar, with its 
advanced antenna repositioner. Major 
components of the EF Kuwait fleet are 
under production in the partner com-
panies facilities.
The final assembly of the first five air-
craft is underway at Leonardo’s Aircraft 
Division Turin-Caselle plant where all 
the fleet will be assembled and deliv-
ered to the customer. Deliveries of the 
aircraft will start in 2020 and will be 
completed in 2023 making Kuwait the 
aircraft's eighth customer.
Reference / Photo:
www.leonardocompany.com

terms of assets and services offered.
With the arrival of four additional 
M-346 aircraft to the Italian Air Force 
Base of Lecce-Galatina (Lecce), start-
ing from 2021 the whole advanced and 
pre-operational phase of the Italian Air 
Force’s training syllabus will be con-
centrated into a dedicated structure in 
Decimomannu, Sardinia. 
Front-line of Fighter Tech 
Leonardo is one of the partners of Euro-

The MENA 
nations have 
requirements 
for trainers also 
able to perform 
close-air support 
missions
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Otokar Strengthens
Survivability with Superior 
Technical Features  

Dragonfire laser gun

Otokar, a Koc Group Company’s 
military vehicles service almost 55 dif-
ferent end-users across five continents. 
Offering technology transfer solutions 
and local manufacturing models for 
land system requirements, Otokar of-
fers unrivalled expertise in the design 
and system integration of multiple land 
vehicles in challenging terrain and ex-
treme weather conditions. 
Recognised for their survivability, su-
perior tactical and technical features in 
high ballistic and mine protection, Oto-
kar designs and manufactures a wide 
range of tactical armoured vehicles in-
cluding AKREP II, 4x4 URAL, COBRA, CO-
BRA II, KAYA, KAYA II, KALE, ISV, ARMA 
6x6 and ARMA 8x8. 
The AKREP II Family
The new-generation armoured AKREP 
II family is proof of Otokar's ability to 
leverage engineering, manufacturing 
and expertise across a large portfolio 
of armoured tactical vehicles. AKREP 
II vehicles offer modern armies supe-
rior manoeuvrability, agility and out-
standing design integrating multiple 
armament types and weapon stations, 
equipped with alternative electric, die-
sel and hybrid powerplants. 
The fully electric AKREP IIe variant is a 
technology demonstrator with a pow-
erful electric motor integrated to the 
axle, advanced battery pack and smart 
power-control algorithm. Extremely ag-
ile with increased mobility and speed at 
a considerably low level of acoustic and 
thermal signature, AKREP IIe is an excel-
lent choice for conducting stealthy mili-

tary operations.
AKREP II's four-wheel drive system and 
optional steerable axles give the ve-
hicle superior manoeuvrability by re-
lying on the four-wheel independent 
suspension and swift torque control 
of the power pack. AKREP II can travel 
cross-country over challenging terrain 
and traverse deep mud, snow or water 
with equal ease, while an electric-based 
power and propulsion solution enables 
AKREP II to be quicker at the start with 
instantaneous high torque. 
Reduced size and weight are also con-
tributing factors to AKREP II's automo-
tive performance boasting speed, ac-
celeration and gradeability. Electrical 

control of the basic mechanical com-
ponents of steering, acceleration and 
deceleration (drive-by-wire) provides a 
technically feasible platform for remote 
control or adaptation of various driving 
assistance systems and even autono-
mous capabilities. 
As a multi-role vehicle suitable for vari-
ous military missions, AKREP II has the 
ability to provide effective firepower 
without compromising survivabil-
ity where medium calibre turrets up 
to 90mm can be integrated thanks to 
high payload capability. AKREP II can be 
configured for various types of quick re-
action weapon platforms for reconnais-
sance, scout and surveillance missions, 
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Electric Demonstrator 

mission equipment options, COBRA II is 
successfully used in border protection, 
internal security and peacekeeping 
missions, including the Turkish Armed 
and Security forces. 
Otokar Tracked Armoured Vehicles
Otokar's tracked armoured family pro-
vides multi-purpose vehicle platforms 
with superior firepower and significant 
ballistic/mine protection. The TULPAR 
family supports new generation main 
battle tanks in battlefield while provid-
ing fire support for infantry. 
Designed as a multi-purpose vehicle 
for future global requirements with 
variants ranging from 28-45 tonnes, 
TULPAR's high power-to-weight ratio, 
all-terrain high-performance suspen-
sion and automatic track tensioning 
system offer superior mobility in di-
verse terrain and climatic conditions. 
The TULPAR Light Tank is integrated 
with 105mm weapon system and pro-
vides a state-of-the-art solution with 
high firepower.
Future-oriented modularity increase 
operational flexibility through com-
mon components and a common chas-
sis over a wide range of vehicle vari-
ants. The common TULPAR platform 
can accommodate a medium tank, 
infantry fighting vehicle, an armoured 
personnel carrier, reconnaissance ve-
hicle, a command-and-control vehicle, 
air defence, an ambulance, a repair and 
recovery vehicle, a mortar vehicle and 
other vehicle variants.  
Otokar Turret Systems
Otokar’s new high-performance, high-
tech turret systems draw upon 30 years 
of design expertise for its MIZRAK, BO-
ZOK, BASOK, UCOK and KESKIN remote-
controlled turrets ranging from 7.62-30 
mm. At DSEI 2019, Otokar exhibited 
the TULPAR armoured tracked vehicle 
with Mızrak-30 turret system and also, 
wheeled armoured vehicle COBRA II 
with Keskin turret system. ElEleEleElEleEEleEleEleeEEleEleElelEleEleEleEleEleEleEleEleEleEleleeeeeeEleEleeeeeeeeeeeeeeEleeeeeEEEleE eeeeeEleeeeeeeeeeeectrctrctrctrctctrctrctrctctrctrctrctrrctrctctrctrctrctrctrctrctrctrtrtctrctrctrtctrrrctttctrrctrtrtrtrctrrrtrctrctctcctrccctrccttrrrcctrtrrctrccctrriciciciciciciciciciiiciciciciicicciiiciciciiciciciciccccicicicciiiicicciic icccccc DemDDemDemDemDemememDeDemDemDemDemDememememDemDDemmmDemDemmDemDemDemmDemDemmmDDDDDemDemD mmDemmDemDemDemDemDemDemmDemDemDeDemDD mDDemDDe onsonsonsonsonsonsonsonsonsonsonsonsonsonsonsonssonsonsonsnsonnsnsonsonnonnnnnn tratratratratraratratrararatrat atratratraratraatratratraratratratrtratraaatratraaaraattraatrarrtratrtrartrraarrartt tortortotortortortortorotortortottottototortotttotortortortortortootortortortorooroooooooororoooo  

base/air defence missions and other 
related tasks.  
ARMA: Modular Armoured Vehicle
ARMA is a new generation modular 
multi-wheeled vehicle with tactical and 
technical features. Thanks to its supe-
rior mobility, high mine and ballistic 
protection, and wide range of weapon 
integration options, ARMA serves mod-
ern armies in the real battlefield, peace-
keeping and human relief operations in 
the most difficult terrain and climatic 
conditions.
Available in configurations such as Mor-
tar Carrier, Mobile Gun Carrier, Short 
and Medium Range Air Defence, Com-
mand Post, with different weapons and 
turret according to needs, the ARMA 
6x6 stands out with its high payload 
capacity and large internal volume. The 
ARMA family can be used as a Personnel 
Carrier, Infantry Fighting Carrier, Com-
mand Post, Ambulance, CBRN Recon-
naissance, Driver Training and Recon-
naissance with optional amphibious 
capability.

COBRA II Optimal Features
COBRA II offers high protection and 
payload capacity, large internal volume 
and superior mobility. It also comes 
with the capacity to accommodate 10 
personnel, offering high protection 
against ballistic, mine and IED threats. 
Delivering high performance in the 
toughest terrain and climate condi-
tions, COBRA II adapts perfectly to 
different missions and has been sub-
jected to rigorous field tests in dif-
ferent parts of the world, travelling 
thousands of miles. Different COBRA II 
variants operate today in various com-
bat operations throughout the Middle 
East and Africa proving the vehicle's 
adeptness to enhance the user’s com-
bat capability. 
The modular structure of COBRA II 
also makes it possible to be used as a 
personnel carrier, weapons platform, 
ground surveillance radar, CBRN recon-
naissance vehicle, command control 
vehicle and ambulance. Thanks to the 
wide range of weapons integration and 
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Lynx KF41 Competes forLynx KF41 Competes for
Australia’s Land 400 Phase 3Australia’s Land 400 Phase 3  
Rheinmetall has confirmed the 
signature of a Risk Mitigation Activity 
(RMA) contract with Australia worth 
AUD 50 million (about EUR 30 mil-
lion), including the delivery of three 
Lynx KF41 Infantry Fighting Vehicles. 
Rheinmetall will then compete in trials 
for the AUD 15 billion (EUR 9.5 billion) 
LAND 400 Phase 3 programme.   
The Australian Army needs a net-
worked, protected and enabled IFV 
for close combat with enemies in the 
most dangerous and lethal environ-
ments for soldiers. Lynx KF41 is in-
deed the next generation tracked, 
networked and highly protected IFV 

to meet the stringent military require-
ments of LAND 400 Phase 3, while 
offering a platform with significant 
growth potential. 
Under the LAND 400 Phase 3 RMA 
contract, Australia will undertake an 
extensive technical and programmatic 
assessment of the two bidders over 
a period of 24 months. The vehicles 
will be operated by Australian Army 
personnel and undergo troop assess-
ments and lethality, transportability, 
mobility and blast and ballistic testing 
in Australian terrain under extreme 
conditions. The two bidders are par-
ticipating in a structured assessment 

phase aimed at optimising technical 
capability, growth, and value for mon-
ey and national prosperity. 
Now that the vehicle has been select-
ed by the Commonwealth of Australia 
government following 12 months of 
RMA trials in 2016-2017, Rheinmetall 
is set to deliver 211 Boxer 8x8 Com-
bat Reconnaissance Vehicles (CRV) to 
the Australian Army. These RMA trials 
have been recognised globally as an 
exhaustive assessment of the vehicle’s 
capability, equipping Rheinmetall 
with the experience and expertise to 
deliver the best outcome for LAND 
400 Phase 3. 
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Rheinmetall Defence Australia Manag-
ing Director Gary Stewart emphasises 
that the three vehicles designated 
for RMA trials in Australia will incor-
porate significant Australian Industry 
Capability: “Development, integration 
and test of the Lynx KF41 vehicles will 
also take place during RMA at Rhein-
metall’s new Military Vehicle Centre of 
Excellence (MILVEHCOE) in Australia 
from next year in support of the RMA 
trials.”
In addition, key vehicle elements for 
the Lynx KF41 are being manufac-
tured in Australia by local companies, 
including the alternator (Milspec in 
Albury), running gear (Supashock in 

shortlist for the Land 400 Phase 3, Aus-
tralian Defence Minister Linda Reyn-
olds stated that the AUD 10-15 billion 
project would provide the Australian 
Army with world-class levels of pro-
tection, firepower, mobility and en-
hanced communications. “When fully 
developed, the Land 400 programme 
will allow Army to successfully sustain 
mounted close combat operations 
against emerging and future threats 
as part of an integrated ADF,” con-
firmed Reynolds.
Meanwhile, the vehicle mobilisation 
element of a Risk Mitigation Activity 
(RMA), otherwise due to begin later 
this year, has been extended from 6 to 
12 months. This extended period will 
provide the shortlisted contenders 
with more time to manufacture and 
prepare test vehicles to the required 
configuration.
The format of the competition is for 
each contender to receive funding to 
provide three platforms for the RMA. 
One of each platform will then be test-
ed to destruction to assess survivability.
Concurrent activities and workshops 
will also be undertaken to clarify and 
refine the offers in terms of mitigating 
risk to the Commonwealth of Austra-
lia. Stage 2 is anticipated to conclude 
around the end of 2021, while sub-
mission of best and final offers will be 
followed by a final evaluation and full 
contract award in 2022.
Initial operating capability is anticipat-
ed in 2024-25, with final operating ca-
pability planned for 2030-31. The Lynx 
IFV platform is also being offered to 
the U.S. government in the OMFV pro-
gramme, while a recently established 
joint venture entitled Raytheon Rhein-
metall Land Systems is supplying the 
U.S. Army with the next generation 
Lynx IFV. 
Reference Text/Photo: 
www.rheinmetall.com

Adelaide) and cables (Cablex in Mel-
bourne). The modular Lynx KF41 vehi-
cle includes the digital Lance turret, an 
electronic architecture shared by the 
Boxer 8x8 CRV and enabling the Aus-
tralian crew to access sensor systems, 
advanced automatic tracking-and-tar-
geting capabilities, and weapon-inte-
grated battle management in a single 
connected and enabled platform.
Stewart added that, “Should Rhein-
metall secure a contract to deliver 
LAND 400 Phase 3, the Lynx KF41 fleet 
will be manufactured at the MILVE-
HCOE, located at Redbank and south 
west of Brisbane.” Indeed, Rhein-
metall has already delivered the Aus-
tralian Industry Network with LAND 
400 building industrial capability in 
the Commonwealth of Australia, in-
volving hundreds of enduring, high-
technology jobs alongside localising 
design and manufacturing expertise 
in electro-optics, weapon systems, 
fire-control-and-sensor systems, tur-
ret manufacturing, variant design 
and manufacture, integration, armour 
systems, simulation, training and fleet 
sustainment. 
Australian Government’s Infantry 
Fighting Vehicle Programme
The Australian government has short-
listed Hanwha and Rheinmetall to 
participate in the next phase of its US$ 
10.3 billion infantry fighting vehicle 
programme. 
The KF41 Lynx Infantry Fighting Vehi-
cle (IFV) will compete against Hanwha 
Defence’s AS21 Redback IFV for the 
opportunity to provide the Austra-
lian Army with up to 450 tracked IFVs 
and 17 manoeuvre support vehicles. 
The IFVs will replace the obsolescent 
M113AS4 Armoured Personnel Car-
riers (APCs) that were upgraded in 
recent years but date from the mid-
1960s.
During the announcement of the 
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The V-22 Osprey fleet of tiltrotor air-
craft reached a milestone in October by 
surpassing 500,000 flight hours. The air-
craft built by Bell Textron Inc., a Textron 
Inc. company and Boeing has complet-
ed more than 375 logged flight hours 
and is in use by U.S. Air Force as CV-22 
and U.S. Marine Corps as MV-22. 
The Osprey fleet’s readiness and sus-
tainment is taken care by Bell Boeing, 
which provides maintenance, training, 
on-site field representatives and data 
analytics. Bell Boeing supports V-22 
readiness through a comprehensive 
sustainment effort that includes main-
tenance, training, on-site field repre-
sentatives and data analytics. The V-22 
will see further improvements with the 
Marines’ Common Configuration Read-
iness and Modernization programme 

(CC-RAM). The CC-RAM is Air Force’s 
configuration that plans reducing mod-
ification plan, and nacelle wiring and 
structure improvements.
Supporting diverse missions of the 
army throughout the most difficult 
operating environments, the V-222 
Osprey is the world’s first production 
tiltrotor aircraft. Missions supported by 
V-22 fleet include airborne command 
and control, airborne fleet logistics, 
combat search and rescue and special 
operations support, among others. The 
aircraft was deployed recently to assist 
relief efforts in the Bahamas after Hur-
ricane Dorian. It offers both fixed-wing 
performance and expands flight deck 
delivery options with a generous wind 
envelope and catapult/arresting gear 
independence.

V-22 provides fixed-wing performance 
and expands flight deck delivery op-
tions with a generous wind envelope 
and catapult / arresting gear indepen-
dence. Modern design and on-board 
monitoring systems permit a 30-40 per 
cent deployed maintainer-to-aircraft 
reduction as compared to the legacy 
COD.
 “The V-22 provides an unmatched ca-
pability for the U.S. Marines and U.S. Air 
Force Special Operations Command. 
The V-22 aircraft technology’s influence 
on our nation’s defence is seen through 
its extensive operational and humani-
tarian impact across the globe,” says U.S. 
Marine Corps Col. Matthew Kelly, V-22 
Joint Programme Manager. 
“Since delivery of the first V-22 aircraft, 
Bell Boeing has ensured that our men 

V-22 Osprey Tops V-22 Osprey Tops 
500,000 Flight Hours  500,000 Flight Hours  
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and women in uniform have this in-
dispensable asset available to protect 
heroes and save lives,” said Kristin Hous-
ton, vice president, Boeing Tiltrotor 
Programs and Director, Bell Boeing V-22 
Programme. 
“It is a great achievement for the V-22 
programme as it is one of the highest 
demand platforms in the Department 
of Defense. The success of the pro-
gramme is a testament to the Marines 
and Air Commandos operating this 
platform in all environments. And we 
are committed to continuing providing 
unparalleled support to our partners 
by steadily improving Osprey readi-
ness and capabilities now and in the 
future,” said Chris Gehler, Bell V-22 Vice 
President and Bell Boeing deputy pro-
gramme director. 
“The Osprey continues to prove that til-
trotor technology has many benefits for 
operators challenged in the toughest 
environments. The V-22 enables opera-
tions in a way that was not previously 
possible,” he added. 
The unique tiltrotor design allows the 
aircraft to take off and land like a he-
licopter and flies as propeller-driven 
aircraft. These features offer flexibility 
and smaller footprint, thus expanding 
logistics, lift and delivery capacities. 
The rotary-wing asset coupled with a 
medium-to-heavy lift delivery capabil-
ity allows extended resupply CONOPs 

The Osprey fleet’s 
readiness and 
sustainment is 
taken care by  
Bell Boeing

with a readiness that adapts to the 
commander’s daily logistics priorities, 
revolutionizing at-sea resupply. The air-
craft unites fixed-wing range and speed 
with helicopter-like direct delivery to 
the point of need. The aircraft offers 
support to forces in areas without a 
runway and unreachable zones by any 
other aircraft. 
Osprey V-22 Evolution
Over the last thirty years, since the first 
V-22 Osprey took to the sky, the aircraft 
has fundamentally changed how the 
U.S. Marine Corps and Air Force operate 
in combat and humanitarian support 
operations. With its unique maneuver-
ability combined with speed, range and 
fuel efficiency V-22 offers flexibility of a 
fixed-wing airplane 
Since 2007, the V-222 has continuously 
served the Marines, Navy, and Air Force 
Special Operations. A third advanced 

variant CMV-22 is scheduled to join 
the U.S. Navy fleet in 2020. The V-22 is 
manufactured at production locations 
in Philadelphia and Amarillo, with Rolls-
Royce producing the aircraft’s two en-
gines in its Indianapolis facility. The V-22 
team is also working with the Marine 
Corps to reduce the number of aircraft 
configurations and simplify designs for 
readiness improvements for the active 
V-22 inventory.
The V-22 has been deployed for mis-
sions in Afghanistan, Iraq, and Kuwait, 
and participated in humanitarian op-
erations, including earthquake relief in 
Haiti and Japan and hurricane response 
in the United States. 
“Over the last 30 years, the V-22 has re-
shaped power projection, assault sup-
port and special operations airlift. Since 
that first flight in Arlington, Texas, the V-22 
has proven its worth on the battlefields 
of Iraq, Afghanistan, Syria and around 
the world. Thirty years later, now a net-
worked platform, still with unmatched 
speed, and battlespace reach, the V-22 
continues to enable global power projec-
tion and worldwide crisis response on a 
scale never before possible. The U.S. Ser-
vices and our allies look forward to the 
next 30 years of V-22s dominating the 
battlefield,” said Col. Kelly.
Reference Photo/Text
www.boeing.com
www. bellflight.com
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SensorsSensors
ReplaceReplace
PilotsPilots

For the first time, the companies 
Diehl and HENSOLDT tested together 
with the German Aerospace Center 
(DLR) a new sensor system to increase 
safety in air traffic.  The main idea be-
hind this new sensor system tested is to 
prevent collisions between aircrafts. In 
the future, the tested sensors for detec-
tion and avoidance of collisions ("Sense 
& Avoid") could for the first time per-
mit the approval and operation of un-
manned aerial vehicles (drones) in Ger-
man airspace.
In view of the ever-increasing use of 
unmanned aerial vehicles (UAVs) for 
multiple applications, Sense & Avoid 
systems have assumed increasing rel-
evance in the last decade. To ensure a 

suitable level of safety for these pilot-
less platforms, the vehicle should first 
be provided with the capability of see-
ing and being seen. They should then 
be capable of avoiding loss of separa-
tion and collision with respect to sur-
rounding traffic. 
Many efforts have been made world-
wide to study these new sensors and 
to develop suitable technological solu-
tions, accounting for several constraints 
to compliance for sense-and-avoid sys-
tems for UAVs. Indeed, in a three-week 
long flight campaign at the Braunsch-
weig research airport, modern sensors 
were demonstrated capable of replac-
ing the pilot's eye in flight tests carried 
out over 30 hours. 

For this purpose, the DLR research air-
craft Dornier Do 228 was equipped 
with a "dual-mode sensor suite" manu-
factured by Diehl and HENSOLDT and 
consisting of radar and electro-optical 
sensors, where the optical signals of 
special cameras were combined with 
radar signals. In addition to DLR's Do 
228, one more test aircraft was used for 
the tests. This aircraft made extensive 
manoeuvres from different directions 
and heights in order to be detected 
by the sensor system of the Do 228. 
The flight tests showed that the sensor 
suites detect the other aircraft at even 
long distances in a reliable, accurate 
manner. From here, they track an air-
craft precisely, capable of warning their 
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own aircraft of a potential collision 
course in time.
The electro-optical module of Diehl 
consists of a series of high-resolution 
cameras scanning the area in front as 
well as the side of the aircraft. This sys-
tem has been proven to replace the pi-
lot's view and significantly increase the 
accuracy of the overall system because 
the module is lightweight, compact 
and can be flexibly modified to meet 
the requirements of different aircrafts. 
HENSOLDT’s "Detect-and-Avoid" radar 
operates via electronic beam steer-
ing technology (Active Electronically 
Scanned Array, AESA) enabling sev-
eral detection tasks to be performed 
simultaneously and objects to be de-
tected extremely quickly. Thanks to 
radar technology, the flight direction 
of objects in one's own flight path can 
be measured precisely in order for suf-
ficient time and warning to be given 
against potential collisions. 
Hence, with its unique detection prop-
erties, the multi-functional radar is 
suitable for military as well as civilian 
drones, e.g., for cargo delivery, while 
the sensor also handles all the func-
tions of a weather radar. The combi-
nation of these two technologies in a 
dual-mode sensor system is suitable for 
unmanned aerial vehicles of different 
sizes, which also have excellent detec-
tion properties.
Full Spectrum of Tasks
The universal DLR research aircraft 
has been regularly equipped and 
used as a flying platform for a wide 
variety of research tasks. Indeed, for 
research into unmanned aerial sys-

tems, it serves as a "National Sense & 
Avoid Demonstrator". 
In using a new type of digital autopi-
lot, the aircraft can be automatically 
controlled from a ground station. It 
can also safely simulate an unmanned 
aerial system since two safety pilots are 
always onboard the aircraft.
The flight tests were conducted as part 
of the "Project Sense and Avoid - na-
tional" (ProSA-n) project commissioned 
by the Bundesamt für Ausrüstung, In-
formationstechnik und Nutzung der 
Bundeswehr (BAAINBw). The DLR is the 
aerospace research centre of the Fed-
eral Republic of Germany, with exten-
sive research and development work in 
aviation, space, energy, transport, secu-
rity and digitisation integrated into na-
tional and international collaborative 
ventures. 

In addition to its own research, the DLR 
acts as a space agency responsible for 
the planning and implementation of 
the German space programme com-
missioned by the federal government. 
The DLR is also the umbrella organisa-
tion for one of the biggest project pro-
moters of Germany.
The BAAINBw was established on 1st 
October 2012 as part of the realign-
ment of the armed forces. Structurally, 
the Federal Office and its subordinate 
departments have 11,000 employees 
across the country with more than 
5,000 people based at the location in 
Koblenz. 
The Federal Office is assisted by a tech-
nologically and scientifically broad-
based business division boasting six 
military technology and two military 
science departments, while the Naval 
Arsenal in Wilhelmshaven provides the 
ships and boats of the German Navy 
as an additional department. In turn, 
a liaison department in Reston, U.S., 
represents the military technology and 
armament interests with regard to the 
American and Canadian bodies as well 
as for local industry.
Reference Text/Photo:
www.diehl.com
www.dlr.de
www.hensoldt.com

Detect and Avoid Radar
The Detect and Avoid Radar for 
remotely piloted aircraft systems 
(RPAS) facilitates a safe integra-
tion of unmanned systems into 
the non-segregated airspace. It 
replaces the pilot’s perception 
by a technical system which out-
classes the human eye regarding 
range, probability of detection 
and accuracy in order to avoid 
collision of aircraft (cooperative 
and non-cooperative).
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Track Ocean Assets with Track Ocean Assets with 
Ocean Finder’s InterfaceOcean Finder’s Interface

Recently, Air-
bus Defence and 
Space released 
the latest version of 
Ocean Finder, its digital 
maritime service to detect, identify and 
track collaborative and non-collabora-
tive vessels around the globe.
Ocean Finder is an innovative interface 
that allows customers to directly order 
satellite-based maritime detection and 
identification reports to monitor ships 
and activity at sea. It supports a wide 
range of applications, such as monitor-
ing fleets of ships, locating hijacked 
boats, illegal activities detection, mari-
time mission preparation as well as en-
suring safety in hostile areas and sup-
porting search and rescue operations.
The service encompasses 24/7 access 
to Ocean Finder platform, allowing 
maritime stakeholders to inspect avail-
able satellite footprints in relation to 
additional information like AIS (Auto-
matic Identification System) and nauti-
cal charts, as well as the option to or-
der satellite-based situational reports. 
Vessel detection reports (VDR) include 
near real-time information regarding 
vessel positions, size and relevant con-
text information.
First launched in 2018, Ocean Finder 
leverages the Airbus satellite constel-
lations, offering a full spectrum of 
Earthimaging data, spanning multiple 
resolutions and spectral wavelengths, 

along with in-house maritime exper-
tise. The service combines freshly ac-
quired imagery with additional infor-
mation sources including AIS and open 
source data to deliver object-centric 
(ships, icebergs, oil slick) or area-centric 
(objects in a given area) detection and 
identification. The service is accessed 
via a dedicated web portal allowing 
users to easily define the localisation 
and the surface of their area of inter-
est and task the satellites directly. This 
can be activated in standard mode to 
support planned mission preparation, 
or emergency mode to support urgent 
intervention. The platform supports 
a broad range of critical applications 
across defence and security, shipping, 
oil and gas, and insurance markets.
Ocean Finder’s latest updates intro-
duce a number of innovative features 
– extending the service’s capabilities 
in several key areas. Thanks to this, us-
ers will benefit from enhanced imagery 
and AIS data correlation to identify the 
precise location of a non-responding 
vessel in near real-time. This develop-

ment has been combined with the lat-
est in fully automated detection and 
classification, which utilises powerful 
proprietary algorithms to determine a 
vessel’s identity in just a few seconds. 
Subsequently, Airbus’ human analysts 
are able to focus on providing addi-
tional, value-added intelligence, such 
as interpretation of specific behaviour 
or threats, without delaying a report’s 
delivery. New tools have also been 
incorporated to provide the most rel-
evant acquisition plan to predict routes 
and projected locations of vessels, 
based on last position, date, trajectory 
and speed.
Several of the unique features have 
been made possible through a multi-
year partnership with exactEarth, a 
leading provider of satellite-AIS data 
services. The agreement, which pro-
vides Ocean Finder with access to 
exactView RT – exactEarth’s second-
generation real-time satellite-AIS data 
platform – includes all live and archived 
data.
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French Budget 2020:French Budget 2020:
Nexter Wins the Lion’s ShareNexter Wins the Lion’s Share

With an additional allocation of 
Euro 1.7 billion in the French Bud-
get 2020, the provision for the de-
fence ministry has reached up to Euro 
37.5billion. The amount will be utilised 
for modernisation of major equipment, 
creation of posts and innovation. The 
funds will be granted for the moderni-
sation of the armed forces, becoming 
the second highest budget item of 
France, behind National Education. The 
defence effort in 2020 will represent 
1.86 per cent of GDP.
In line with the trajectory of the 2019-
2025 military programming law, in 

the last three years, the budget of the 
Ministry of the Armed Forces has ben-
efited from 10 billion euros of cumula-
tive additional expenditure. Defence 
resources are expected to grow at 
the same pace by 2022. The increased 
spending was expected, as the gov-
ernment formally adopted the multi-
year budget law, which seeks to meet 
the NATO target for military spending.
Starting next year, all fighters deployed 
in theatres will be equipped with F3 
trellis and helmets and a new genera-
tion bulletproof vest. 12,000 additional 
HK 416F assault rifles will replace the 
Famas- bullpup styled assault rifles 
used currently. The first new-genera-

tion Barracuda attack submarine, two 
refurbished ATL2s and two A400Ms too 
will be delivered to French armies dur-
ing 2020.
However, the main effort will focus on 
the development of the SCORPION ve-
hicles fleet; 128 new GRIFFONS, 4 first 
JAGUARS and two Mirage 2000D re-
furbished will complete the expected 
deliveries by 2020. The SCORPION pro-
gramme goes well beyond the devel-
opment and delivery of the GRIFFON, 
JAGUAR and SERVAL vehicles. Along 
with the renovation of the LECLERC 
MBT, integration of drones and robots 
into the combat system, communica-
tion with dismounted soldiers and 



multiple sensor management are also 
targeted. The goal is to bring French 
troops into the era of collaborative 
combat.
Nexter is fully mobilised to meet the 
challenges of the SCORPION pro-
gramme, through the development of 
the new VBMR-GRIFFON armored ve-
hicles (in production), EBRC-JAGUAR, 
Lightweight VBMR-SERVAL and the 
future SCORPION increments. 
2020 – Year of JAGUAR
The JAGUAR Armoured Reconnais-
sance and Combat Vehicle (EBRC) will 
replace the AMX10RC and ERC90. If 
2019 is the year of the GRIFFON, then 
2020 will be JAGUAR’s year with the 
delivery of the first four units and an 
order for 42 additional vehicles. JAG-
UAR is equipped with a threat detec-
tion system including an acoustic 
detonation tracking system, a laser 
warning detector and a missile launch 
detector connected to the SCORPION 
joint vetronics system. On-board simu-
lation will allow the crew to train with-
in a regiment without external means.
GRIFFON: Fulfilling Wide Spectrum 
of Missions
In order to renew VABs (armoured 

personnel carriers), the GRIFFON, 
Multi-Role Armoured Vehicle (VBMR), 
is capable of filling a wide spectrum 
of missions. It was designed primarily 
with humans in mind: air condition-
ing system, space optimisation, etc. 
The first 92 GRIFFON will be delivered 
by the end of 2019 and 220 more by 
the end of 2020. The goal is to allow 
users to achieve their mission under 
optimum conditions. Ten versions will 
be developed: Troop Transport, Com-
mand Post, Health, Artillery Observa-
tion Vehicle, etc.
The Army Technical Section (STAT), the 
1er Regiment de Chasseurs d’Afrique 
(1st African Rifles, or 1st RCA), the Scor-
pion Expert Combat Force (FECS), the 
Infantry School (EI) and the Bourges 
Military School (EMB) will be the first 
to receive the new vehicles. GRIFFON is 
at the moment the most visible part of 
the SCORPION programme; it is closely 
linked to its embedded command sys-
tem: SICS. 
Modelled on the equipment delivery 
plans, SICS will be fitted to the first 
GRIFFON delivered, and then gradually 
to the entire army by the end of 2020. 
Working initially with the 4th genera-
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tion radio set, SICS will evolve to work 
with its successor, the Contact radio 
station, as it is introduced. The SCOR-
PION programme is therefore much 
broader than the arrival of the three 
new armoured vehicles.
SERVAL: Meeting the Needs of Light 
Units
The SERVAL, Light Armoured Multi-
Role Vehicle (Light VBMR), meets the 
need for engagement of light units 
in the contact area, especially during 
the initial phases of an operation un-
der various conditions. In 2020, a first 
order for 364 units will follow up the 
development contract entrusted in 
February 2018 to the industry formed 
by Nexter and Texelis. To perform the 
missions assigned to it, the SERVAL 
will be provided in 3 versions: Ar-
moured Patrol Vehicle (VPB), Tactical 
Communication Node (NCT), Surveil-
lance, Acquisition, Intelligence, Ac-
knowledgment (SA2R). The first proto-
types are now being tested at Nexter’s 
site. From 2022 to 2033, French Land 
Forces are planning to receive all SER-
VAL contracted. 
Adapting to Threats
The LECLERC MBT is a third-genera-
tion heavy battle tank. Its architecture 
allows it to be revised and upgraded 
with the latest systems to adapt to 
ever-changing battlefield threats. 
Notified in March 2015 to Nexter, the 
LECLERC XLR programme will mate-
rialise in 2020 by a first order for 50 
platforms. Ultimately, the Army should 
collect 200 upgraded LECLERC, includ-
ing 122 by 2025. This renovation will 
increase the MBT's operational capa-
bilities, with the integration of vetron-
ics and secondary armament, as well 
as the army's new command and com-
munication systems.
Reference Text/Photo:
www.nexter-group.fr
Source: French Armed Forces Ministry

2020 will be the year of JAGUAR with the delivery of the 
first four units and an order for 42 additional vehicles
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Markus Bucher, CEO of Pilatus, revealed 
the new aircraft at a ceremony and 
more than 200 guests were there to 
see the debut. On the first public day 
of NBAA-BACE, three customers were 
reportedly eager to purchase the new 
advanced version of the PC-12.
The latest PC-12 NGX incorporates an 
improved engine, smarter avionics 
and a completely redesigned cabin 
with larger windows, making this third 
generation of the PC-12 airframe quite 
advanced. Building on the experience 
gathered from the worldwide PC-12 
fleet of over 1,700 aircraft with more 
than seven million flight hours, PC-12 
NGX brings the latest technology to the 
turboprop market. The first production 
machine was displayed at the show, 
prior to the start of a wide-ranging 
demonstration tour.
Proven Technology
A single-engine turboprop operation 
demands a proven powerplant. That 
is why at the heart of the new PC-12 
NGX is the PT6E-67XP turboprop en-
gine by Pratt & Whitney Canada. This 
improved engine features an Electronic 
Propeller and Engine Control System 
including Full Authority Digital Engine 
Control (FADEC) – a worldwide first in 
this market segment. In addition, the 
new propeller low speed mode results 
in a significant reduction in cabin noise 
for increased passenger comfort. The 
new turboprop engine enables the PC-
12 NGX to achieve a maximum cruise 
speed of 290 KTAS (537 kilometres per 
hour). It also adds advanced features 
like Prist-free fuel operation.
Smart Environment
The PC-12 NGX has a range of new fea-
tures for the pilot such as the Advanced 
Cockpit Environment (ACE) System by 
Honeywell, as inspired by PC-24’s en-
hanced avionics. In another first for the 
segment, Pilatus combines the power 
of a cursor control device with that of a 

Brand-New Brand-New 
PC-12 NGXPC-12 NGX
is a Hitis a Hit

A day after unveiling the new PC-12 NGX single-engine tur-
boprop aircraft at the National Business Aviation Association’s 
annual Convention and Exhibition (NBAA-BACE), Pilatus sold 
three aircraft and reported a very strong demand for it across 
the global Authorised Pilatus Sales Centre network.
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smart touch screen controller in a flight 
deck. The digital autothrottle, i.e., auto-
matic thrust adjustment, reduces pilot 
workload for greater safety and ensures 
automatic power optimisation in every 
phase of flight.
Distinctive Presence
The cabin windows have been enlarged 
by 10 per cent to enhance the PC-12 
NGX’s passenger experience and de-
liver more natural light. The rectangular 
shape of the new windows, also adapt-
ed from the PC-24, and dark windshield 
surround trim create a distinctive ramp 
presence for the PC-12 NGX.
The redesigned cabin comes in six dif-
ferent BMW Designworks’ interiors. 
The especially developed extremely 
light passenger seats offer optimum 
ergonomics with full-recline capabil-
ity if required. The seats are arranged 
to provide freedom of movement with 
more headroom thanks to the rede-
signed headliner. Additionally, the air-
conditioning system delivers better 
and quieter air distribution. Integrated 
sidewall USB ports provide additional 
passenger amenities.
Additional avionics features and func-
tionality include brighter, more vivid 
colour flight displays; night-mode 
charts; pilot-defined visual approaches; 
high-resolution 2-D airport moving 
maps; 3D intelligent audio with ATC 
playback and Bluetooth interface; elec-

tronic checklists linked to crew alert-
ing system (CAS) messages; world-
wide graphical weather; support for 
European PM-CPDLC mandates; and 
faster database loading.
Cost Savings
With the new PC-12 NGX, scheduled 
maintenance intervals have been 
extended to 600 flight hours, which 
provides significant cost savings. The 
time-between-overhaul period has 
also been increased from 4,000 to 
5,000 hours, thereby reducing the cost 
of operating it even further.
Making Best Better
Speaking at the presentation in Las 
Vegas, Markus Bucher, CEO of Pilatus, 
stated: “We are excited to reveal the 
new PC-12 NGX. To maintain the PC-
12’s leadership in the general aviation 
marketplace, we continuously seek 
innovative solutions, which benefit 

the safety, comfort and productivity 
of our customers. The PC-12 NGX is a 
showcase for the advanced technology 
collaboration between Pilatus, Pratt & 
Whitney Canada, and Honeywell. To-
gether, we took the best, and made it 
even better. What’s more, our custom-
ers do not have to wait years into the 
future to enjoy these benefits, the PC-
12 NGX is here.”
The base price of the PC-12 NGX in 
2020 is reportedly US$4,390,000, with 
typically equipped executive-config-
ured aircraft priced at US$5,369,000. 
The customer deliveries will begin in 
the second quarter of 2020.
The PC-12s are often described as ver-
satile, safe, reliable and proven. The 
PC-12 NGX adds comfort, quality, ef-
ficiency and time savings to the list of 
benefits to this versatile aircraft. 
The PC-12 NGX has been in develop-
ment for more than three years, with 
flight testing ongoing since December 
2017. It achieved certification from the 
European Union Aviation Safety Agen-
cy (EASA) on October 15. 
Serving both civilian and military mar-
kets, Pilatus continues to build its repu-
tation as a leader in precision engineer-
ing by incorporating some of the most 
modern design techniques in all the 
aircraft it produces.
Reference Text/Photo
www. pilatus-aircraft.com

PC-12 NGX Cockpit

The heart of the new PC-12 NGX is the PT6E-67XP 
turboprop engine by Pratt & Whitney Canada
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NIMR Brings Battle-proven 
Platforms
NIMR Automotive, a leading manu-
facturer of combat-proven light and 
medium-weight wheeled military ve-
hicles, has a complete in-house design 
and production capability for a variety 
of platforms to meet a diverse range 
of user requirements. The company of-
fers end-to-end solutions including 
various mission system integration and 
through life support for both armoured 
and soft-skinned vehicle platforms.
Recognised for its field-tested versatil-
ity, ruggedness and performance, NIMR 
vehicles are manufactured at state-
of-the-art facilities in compliance with 
international quality and military stan-
dards. The company’s extensive testing 
regimen ensures that customers have 
the confidence they require during 
even the most gruelling missions and 
environments.
Established in 2000, NIMR brings nearly 
two decades of experience producing 
battle-proven platforms, whilst adher-
ing to demanding design, performance 

and system integration requirements. 
The company has become a leading 
manufacturer of high-performance 
light- and medium-weight wheeled 
military vehicles with extensive experi-
ence in regional conditions.
NIMR’s military 4x4 and 6x6 chassis as 
well as monocoque hull design pro-
vide tactical mobility where it counts. 
Its versatile and rugged technical ve-
hicle components including drivelines, 
transmissions, engines, suspension 
and protection systems meet stringent 
duty-cycle requirements across various 
mission-critical scenarios.
The company incorporates the latest 
technologies into its vehicles and the 
ability to rapidly modify platforms – 
even mid production. In addition, the 
modular design of NIMR vehicle plat-
forms ensures that a variety of weapon 
and mission systems can be easily inte-
grated providing end users with a true 
multirole capability.
The different vehicle platforms offered 

include Jais 4x4 and 6x6 Mine Resis-
tant and Ambush Protected Vehicles, 
the Ajban and Hafeet 4x4 and 6x6 with 
tactical mobility and specialised role 
vehicles including the Long Range 
and Special Operations Vehicles, Pro-
tected Ambulance and Internal Secu-
rity Vehicles. 
More Mobility 
The AJBAN 447A Multi-Role Armoured 
Vehicle, which was launched at IDEX 
2019, is designed for use in a wide 
range of specialist military roles, offer-
ing high levels of survivability, mobility 
and firepower. The 447A is a forward-
facing seven crew (2+5) military tactical 
vehicle featuring a highly configurable 
armoured cabin designed for different 
units such as Tactical Response, Border 
Patrol, Reconnaissance, Counter-Insur-
gency and Special Forces teams. The 
vehicle offers a modular design; fea-
turing scalable levels of ballistic, mine 
blast and IED protection based on a 
conventional powertrain layout. The in-
dependent suspension system delivers 
even in the most arduous terrains.
In addition to the driver and com-
mander, the 4x4’s optimised internal 
layout provides five dismounts seated 
on individual blast-attenuating seats. 
Four doors provide ease of ingress and 
egress. The large ballistic protected 
windscreen and side windows offer all-
round situational awareness. 
The 447A ergonomics provides high 
levels of crew-comfort thereby reduc-
ing fatigue during extended opera-
tions. It also offers space for mission 
specific, or user defined, controls and 
instrumentation.

Jais Mine Resistant and        
Ambush Protected Vehicles
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Dassault Aviation Hands over 
First Rafale to IAF 
A handover ceremony which took 
place on 8th October saw the first Ra-
fale presented to the Indian Air Force 
at Mérignac, Dassault Aviation’s final 
Rafale assembly facility. The event was 
hosted by Eric Trappier, Dassault Avia-
tion Chairman and Chief Executive Of-
ficer under the patronage of the Hon-
ourable Minister of Defence of India 
Shri Rajnath Singh, as well as the Hon-
ourable Florence Parly, Minister of the 
Armed Forces of France. 
The ceremony, 3 years after the signa-
ture of the contract in 2016 for the ac-
quisition of 36 Rafale to equip the Indi-
an Air Force, marked the concretization 
of the strategic relationship between 
India and France. The event was also 
the celebration of the history of mutual 
trust between India and Dassault Avia-
tion for more than 65 years.
The handover of the first IAF Rafale il-
lustrates the determination of the 
French authorities to fulfil the needs 
and expectations of the government 
of India for the country’s security and 
sovereignty. Meanwhile, the exemplary 
cooperation between Dassault Avia-
tion and the Indian Air Force continues, 
with Dassault describing them as one 
of the most remarkable partners with 
whom they have ever worked.
Fruitful Franco-Indian Industrial 
Partnership
The setup of the Dassault Reliance JV 
(DRAL) production facility in Nagpur 
corresponds to the significant support 
for the educational and scientific policy 

of the Indian government who have, 
for their part, established an engineer-
ing centre in Pune. The creation of the 
“Dassault Skill Academy”, alongside 
the implementation of a vocational 
training programme named “Aeronau-
tical Structure and Equipment Fitter”, 
demonstrates Dassault Aviation’s full 
commitment to the “Make in India” and 
“Skill India” initiatives in the name of 
building the foundations for a national 
aerospace and defence ecosystem to 
become a worldwide reference for the 
sector.
Thales has enjoyed the support of its 
Dassault Aviation partners to establish 
a presence in Nagpur and Safran will in-
augurate its facility in Hyderabad soon. 
In terms of the French aeronautics and 

defence community, 20 companies are 
already settled in India in an industrial 
approach that will mutually benefit the 
Indian and French industries and help 
to guarantee that both countries meet 
tomorrow’s aeronautical challenges.
“I am particularly honoured to host this 
ceremony as India is part of Dassault 
Aviation’s DNA”, declares Eric Trappier, 
Chairman and CEO of Dassault Avia-
tion. “The long and trustful relationship 
we share is an undeniable success and 
underpins my determination of estab-
lishing for the long-term Dassault Avia-
tion in India. We stand alongside the In-
dian Air Force since 1953, we are totally 
committed to fulfil its requirements for 
the decades to come and to be part of 
India’s ambitious vision for the future.”
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An autonomous robotics and arti-
ficial intelligence research partnership 
between Embraer and the Univer-
sidade Federal do Espírito Santo (Ufes) 
has resulted in the first test of an auton-
omous aircraft in Brazil. The October ex-
periment enabled a prototype to per-
form an independent taxiing operation. 
Preliminary pre-operational tests of 
the autonomous land navigation sys-
tem took place in a simulator in August 
at the Embraer unit in Gavião Peixoto, 
São Paulo. A sensor and image-naviga-
tion set led the demonstration aircraft 
through the runway, taxi area and pa-
tio, with a pilot following the cockpit 
operation in case of any interference. 
For the past six months, Embraer and 
Ufes researchers have experimented 
with mathematical and computational 
models of automation, software devel-
opment, hardware, laser sensor kit, GPS 
and cameras and aeronautical systems 
integration.  
“Our strategy for technology develop-
ment in autonomous systems seeks to 
position the country at the forefront 
of artificial intelligence processes in a 
variety of applications”, declared Dan-

Brazil Sees Embraer and UfesBrazil Sees Embraer and Ufes
Conduct First AutonomousConduct First Autonomous

Aircraft Test Aircraft Test 

iel Moczydlower, Embraer's Executive 
Vice President of Engineering and Tech-
nology. “Achieving this technological 
milestone in Embraer's 50th anniver-
sary month demonstrated not only the 
importance of bringing industry closer 
to the university, but how prepared and 
engaged our people are for the journey 
of excellence of the coming decades.”
The integrated AI system monitored 
the aircraft’s external and internal con-
ditions, which acts independently on 
the acceleration, steering and braking 
commands, and accurately performed 
the movement along the indicated 
path.  The test aircraft platform was the 
same one used for the development 
of the Legacy 500 and Praetor 600 ex-
ecutive jets to integrate features of the 
Intelligent Autonomous Robotic Auto-
mobile (IARA) system. 
Project Coordinator Professor Alberto 
Ferreira de Souza concluded that, “This 
success demonstrates the excellence of 
what we have been developing at Ufes 
in the last 10 years in the areas of au-
tonomous vehicles and artificial intelli-
gence. It puts us once again at the scien-
tific forefront in these areas worldwide. 

Doing all this in partnership with Em-
braer fills us with pride and satisfaction.”
Ambitious Ufes Partnerships
Ufes’ pre-competitive research and de-
velopment partnerships seek to accel-
erate the knowledge of autonomous 
systems technologies. Using a dem-
onstration platform, the development 
of AI-driven aeronautical systems pro-
vides an effective research instrument 
for learning, training and maturing 
technologies prior to application in fu-
ture products or new market segments. 
Embraer is collaborating with dozens of 
universities and research centres in Bra-
zil and abroad. Long-term industry-re-
search partnerships include those with 
the Financier of Studies and Projects 
(Finep), the Research Support Founda-
tions of the states of Santa Catarina, São 
Paulo and Minas Gerais (Fapesc, Fapesp 
and Fapemig, respectively) and the Bra-
zilian Company of Industrial Research 
and Innovation (Embrapii). 
By establishing such strategic partner-
ships, Embraer has stimulated knowl-
edge networks  increasing Brazil´s com-
petitiveness significantly while securing 
the construction of a sustainable future.

Embraer Autonomous Taxi Test
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Neutralising Neutralising 
Hostile Drones Hostile Drones 
for Goodfor Good
Unmanned Aerial Systems (UAS) 
be it small (15-150kg), mini (<15kg) or 
micro (<66J energy state) will drasti-
cally multiply in the near future with 
rapidly advancing performance and 
functionalities. Progress in power stor-
age, avionics miniaturisation, materials 
and design methodologies, together 
with the availability of commercial or 
open source software applications, will 
enable smaller and cheaper platforms 
for a broadening range of possible 
uses. While such advanced technology 
means a huge opportunity for the mili-
tary and industry, its alternative use for 
criminal and terrorist purposes is also 
no longer a fictitious risk. 
The use of mini drones may not be 
limited to zones of war or conflict. As 
many recent examples show, small UAS 
have become a real threat to both civil 
and military targets. Defending against 
small UAV threats is a complex issue, 
since it is not only about eliminating 
the drone to prevent it from complet-
ing its mission. Successful defence 
must ensure the immediate detection 
and identification of the object prior to 
neutralising it in a secure framework for 
the safety of the people on the scene 
as well as minimising collateral dam-
age, above all in case of UAS flying near 
key infrastructure or sensitive areas. So 
far, traditional countermeasures have 
demonstrated their weakness in this re-
gard. These unconventional and asym-
metric threats, although apparently 
very simple, require more advanced 

solutions, and many industrial and gov-
ernment initiatives are rising to meet 
this new threat. 
In recent years, Elettronica has put for-
ward a strong technological effort in 
perfecting a state-of-the-art counter 
drone system named Adrian (Anti-Drone 
Interception Acquisition Neutralization) 
equipped with advanced passive and 
active multispectral technologies most 
feasible to deal with the counter-UAS 
challenge. Multiple domain, multiple 
sensor, multiple jamming/deception 
system of systems, integrated via a dedi-
cated command & control capability, are 
key elements within this approach, as 
well as the cyber tools, an increasingly 
capability to counter the mini drone 
threat. The solution is guaranteed by a 
robust track record of users and contin-
uously conducting trials.

Distinctive Features
ADRIAN includes multispectral sensors 
(Radar, EO/IR/Visual cameras, acoustic 
arrays, radio link interceptor direction 
finders), data fusion and detection/
discrimination/classification/identifica-
tion algorithms, reactive and adaptive 
jamming assets, including GNSS (jam-
ming/spoofing) and, when and where 
applicable, hacking activity against the 
processor on board the threat.
Detection-discrimination are essential, 
but classification algorithms are imple-
mented to separate drones from birds 
and/or assess if the threat is loaded by 
heavy payload such as explosives, for 
example. Furthermore, identification 
process is implemented, based on the 
shape (image processing) and radio 
link waveforms (signal processing). 
This last step is essential to ensure the 
generation of the appropriate jamming 
waveform, which is effective against 
the threat but ineffective against 
friendly forces.
A distinctive feature of the ADRIAN 
solution is ‘Hard Kill’, or physical de-
struction options that are limited to 
combat zones or an open field, where 
the consequences of falling wreckage, 
ordnance, or other harmful items are 
generally irrelevant. In an urban sce-
nario, a different approach aiming at 
a ‘Soft Kill’ is preferable.  The following 
options have currently been proven on 
field as feasible and effective: 
Jamming
Jamming is the simplest technique 

A distinctive 
feature of the 
ADRIAN solution 
is ‘Hard Kill’, 
or physical 
destruction 
options 



to generate signals against the con-
trol link, delivering enough power to 
negate the use of the electromag-
netic spectrum. According to the pro-
grammed modes, the drone then au-
tomatically enters into fail-safe mode 
causing it to land or return home. 
This ‘brute force’ approach however 
requires generating a huge amount 
of electromagnetic power and broad 
spectrum jamming of the whole area, 
which may also result in the undesired 
suppression of friendly communica-
tions. A more sophisticated and se-
lective technique is so-called “Smart 
Jamming”, which consists of jamming 
the control signal only in some spe-
cific timeslots, according to the spe-
cific protocol used by the radio remote 
control. The challenge then again is 
previous detection and identification 
of the particular control signal steer-
ing the threat UAS with EM sensors, 
because Smart Jamming techniques 
require detailed a-priori knowledge of 
the waveform and its coding. To this 
purpose a library of control signal pro-
tocols must be obtained by laborious 
reverse engineering based on vested 
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intelligence, which may pose addi-
tional challenges to the friendly forces 
in countering the threat.
GPS Spoofing
An effective but complex technique is 
Global Positioning System (GPS) spoof-
ing, provided the targeted UAS is using 
satellite navigation. Based on military 
capabilities designed to deceive adver-
sary precision guided munitions, the 
technique consists of first, attracting 
the UAV’s GPS receiver to recalculate 
its position and second, deviating its 
path in accordance with pre-planned 
countermeasures. To this end, a spoof-

Innovative jamming techniques of 
ADRIAN enhances the effectiveness 
of soft kill disruption of hostile 
platforms

“Smart Jamming”, 
consists of 
jamming the 
control signal 
only in some 
specific timeslots

ing device transmits imitated satellite 
signals while deceiving the target with 
formally correct but false position data. 
This requires knowing the exact posi-
tion and speed of the drone, which can 
be provided by a radar sensor. 
Sensors and countermeasures would 
need to be coordinated and integrated, 
so they interface via a Mobile Ad-Hoc 
Network (MANET) with a C2 station, 
typically with a man-in-the-middle, with 
an intuitive and easy to use interface.
The roadmap of the system is imple-
menting tactics and techniques to 
counter coordinated attacks of mul-
tiple drones up to swarms.
Miniaturisation does not only apply 
to UAS platforms, but also on-board 
electronic equipment of any kind. Size 
reduction does therefore not limit the 
use of GPS technology, as shown on 
the open drone market, though other 
methods of navigation (e.g. based on 
recognized terrain and objects) for 
small/ mini/ micro drones have been 
developed.
Reference Photo: www.elettronicagroup.com
Text Credit: Daniela Pistoia, Corporate Chief 
Scientist - ELETTRONICA GROUP
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Staying Well-Connected Staying Well-Connected 
While On-the-MoveWhile On-the-Move

At the recently concluded Associa-
tion of the United States Army (AUSA) 
National Conference in Washington 
D.C, U.S., Oshkosh Defense, LLC, an Os-
hkosh Corporation company, displayed 
three Joint Light Tactical Vehicles (JLTV) 
and debuted a Light Combat Tactical 
All-Terrain Vehicle Command and Con-
trol (L-ATV C2). 
Furthermore, Oshkosh Defense part-
nered with L3Harris Technologies to 
demonstrate a communications suite 
capability. This was done to repre-
sent one of the ways a mobile com-
mand centre could be configured 

on the back of a mobile light tactical 
wheeled vehicle. 
George Mansfield, Vice President and 
General Manager of Joint Programs 
for Oshkosh Defense was quoted say-
ing, “The JLTV fleet provides our armed 
forces a critical combination of protec-
tion and extreme off-road mobility to 
ensure reliable manoeuvrability within 
combat formations. The L-ATV C2 pro-
vides the same level of protection and 
off-road mobility as our already fielded 
JLTV platform. In addition, the L-ATV C2 
houses a robust communications suite, 
giving our armed forces the unique 

advantage of staying well-connected 
while on-the-move.”
Depending on the needs of the com-
mander and the crew, the L-ATV C2 has 
sufficient available power and configu-
ration flexibility to adjust and modify 
its interior. The vehicle also featured a 
Black Hornet Vehicle Reconnaissance 
System (VRS) made by FLIR. The Black 
Hornet equips armoured vehicles with 
a self-contained surveillance and recon-
naissance system. Adapted from the 
Black Hornet Personal Reconnaissance 
System (PRS), the VRS has extended this 
lifesaving capability of the Black Hornet 
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work for personalised missions.
Fulfilling a Niche
At the event, Oshkosh also displayed a 
2-door Utility JLTV, outfitted with the 
Uvision Hero-120 Tactical System. Ideal 
for anti-tank missions or other strate-
gic objectives, the Hero-120 is one of 
the largest of Univision’s short-range 
systems. Hero-120 Tactical System fits 
a niche between cruise missiles and 
unmanned combat aerial vehicles. It 
loiters in the air around the target area, 
searches for targets, and attacks once 
a target is located. It carries a 3.5 kg 
warhead and can ensure an extended 
flight time of 60 minutes.
Additionally, Elbit Systems displayed 
a 2-door Utility JLTV equipped with a 
SPEAR. The vehicle-mounted 120mm 
soft recoil mortar system for high-mo-
bility platforms is fully autonomous.
SPEAR is equipped with computerised 
aiming and navigation devices, en-
abling the mortar system to be oper-
ated autonomously and aimed without 
the need for external reference points. 
It can be integrated with a variety of 
battle management systems (BMS) 
and includes technical fire manage-
ment, scheduled fire plans, a prioritisa-
tion target process and an attack result 
forecast. The system also manages am-
munition, personnel, assignments and 
serial number equipment reports.
SPEAR delivers fire support by combin-
ing the flexibility and lethality of accu-
rate mortar fire with tactical mobility. 
The mortar is a derivative of the com-
bat-proven soft recoil mortar, which is 
muzzle loaded and turntable-mounted 
and is being used extensively by the 
U.S. Army, NATO, and others. The sys-
tem can operate independently with 
forward observers and/or deployed 
forces. It can also be deployed on a 
standalone basis or as part of the bat-
tery/platoon configuration
An additional 4-door General Purpose 

nano-UAV. The launch unit is mounted 
externally, and fully integrated within 
the L-ATV C2 to create a Reconnais-
sance, Surveillance, and Target Acquisi-
tion (RSTA) airborne system for crews 
protected inside the vehicle.
The L-ATV C2 allows commanders to 
quickly manoeuvre on the battlefield, 
directing dismounted units using as-
sured communications provided by 
the integrated C4 equipment. More-
over, the modular nature of the interior 
can accommodate workstations and/or 
communications equipment rack loca-
tions to provide optional layouts that 

The L-ATV C2 
provides the 
same level of 
protection and 
off-road mobility 
as the already 
fielded JLTV 
platform

JLTV was also on display at Kongsberg’s 
booth. This vehicle will be equipped 
with the Javelin Integration Kit (JIK) and 
a LW30 Remote Weapon Station (RWS).
Future Legacy
The U.S. Marine Corps’ (USMC) Joint 
Light Tactical Vehicle (JLTV) has 
achieved initial operational capability 
(IOC) nearly a year ahead of schedule. 
The Marine Corps’ JLTV is now ready 
to deploy and support missions of the 
naval expeditionary force-in-readiness 
worldwide. Reportedly, during the 
post-acquisition Milestone C rebase-
line of the JLTV schedule in January 
2016, IOC was projected to occur by 
June 2020. 
The JLTV, a programme led by the 
United States Army, is set to replace 
the Army and Marine Corps’ ageing 
High Mobility Multipurpose Wheeled 
Vehicle fleet. The JLTV family of vehicles 
comes in different variants with mul-
tiple mission package configurations, 
all providing protected, sustained, net-
worked mobility that balances payload, 
performance and protection across the 
full range of military operations.
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Significance of Official Reception and Celebration of President 
Putin’s Historic Visit to the UAE

Given the results and atmosphere of the historic visit of Russian President Vladimir Putin to the UAE in mid-October 
2019, there is a common political will to develop and deepen the strategic partnership between the two friendly countries. 
This partnership has entered a new phase in line with the aspirations of the leadership of the two countries and is likely to 
be further developed because of the deepening cooperation and common visions in search of development, security, and 
stability. In this issue, Nation Shield sheds light on the significance of this visit in formulating new tracks and plans for 
UAE-Russian cooperation in the interest of both countries. 

UAE-Russian Relations: UAE-Russian Relations: 
A Strategic Partnership from Earth to SpaceA Strategic Partnership from Earth to Space
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On October 15, 2019, almost 12 years 
after Russian President Vladimir Putin's 
visit to the UAE on September 10, 2007, 
and almost a year and a half after an 
important visit by His Highness Sheikh 
Mohamed bin Zayed Al Nahyan, Crown 
Prince of Abu Dhabi and Deputy Su-
preme Commander of the UAE Forces, 
on June 1, 2018, President Putin was 
the guest of the UAE on an official visit 
as part of a Gulf tour that also took him 
to Saudi Arabia.
During the visit, the Russian President 
met with His Highness Sheikh Mo-
hamed bin Zayed Al Nahyan, Crown 
Prince of Abu Dhabi and Deputy Su-
preme Commander of the UAE Armed 
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Forces. The two sides discussed the 
prospects of strategic partnership and 
bilateral cooperation relations be-
tween the two friendly countries and 
the mechanisms of their development 
and promotion in various fields, in ad-
dition to the discussion of all develop-
ments on the regional and interna-
tional arenas and the issues and files of 
common interest. This visit has a strong 
impetus to the strategic partnership 
formula that has been shaping the rela-
tions of the two countries since the two 
sides signed it during the visit of His 
Highness Sheikh Mohamed bin Zayed 
Al Nahyan, Crown Prince of Abu Dhabi 
to Moscow in June 2018. To highlight 
the special relations between the two 
countries, the Russian President Putin 
delivered press statements in which 
he said, "I will not reveal a great secret 
if I say that we are in constant contact 
with the leadership of the UAE. We have 
established certain traditions and prac-
tices. We have the possibility to set the 
clock of our activity to one timing in dif-
ferent directions and issues. We do this 
since it is in the interest of the whole re-
gion." This strong statement in its con-
notations and significance is of great 
political significance because it reflects 
a better, unprecedented level of co-
operation and coordination between 
the UAE and Russian leaderships. This 
is a strong indication of the existence 

of common visions and a deep under-
standing on all regional issues and cri-
ses, as well as on the role of Russia and 
the UAE in dealing with various regional 
files and crises, reflecting the vital depth 
of the strategic partnership between 
the two friendly countries. In the same 
vein, the Ambassador of the Russian 

Federation to the UAE, stressed that the 
visit of Russian President Vladimir Putin 
to the UAE constitutes a quantum leap 
in the bilateral relations between the 
two countries.
Strong Foundations for the UAE-Rus-
sia Partnership
• The UAE-Russia relations lean on 
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strong foundations that provide them 
with strength and opportunities for 
development and progress. The two 
friendly countries have deep historical 
relations characterised by stability and 
lasting development, benefiting from 
being based on mutual understanding 
and respect, and a common desire to 
develop these relations. 
• The search for regional stability is the 
most prominent title of this historic vis-
it, as the visit coincides with the heat-
ing up of many regional files and crises. 
There is a Turkish attack on Syrian terri-
tory, a growing tension in the Iranian-
American crisis, and a continuation of 
Iranian violations of international law 
and the UN Charter. The UAE and Rus-
sian diplomats share strategic concerns 
and commonalities, including resolv-
ing crises in Arab countries such as 
Yemen, Syria and Libya, achieving se-
curity and stability in the Gulf region, 
combating extremism and terrorism, as 
well as coordinating in critical strategic 
areas such as oil and renewable energy 
sectors. 
• The strategic partnership between 
the United Arab Emirates and the Rus-
sian Federation is gaining importance 
from the status and size of the two 
signatory states regionally and inter-
nationally. The UAE is the second larg-
est Arab economy and one of the most 
important global economies. It is look-

ing forward to strengthen its position 
within the global economy in light of 
hosting Expo 2020 and its leadership of 
economic and investment sectors as a 
global business and investment centre. 
• Working under the umbrella of the 
strategic partnership, the role of sev-
eral sectors has caused the bilateral 
relations to grow. This growth has been 
compounded by the strong personal 
friendship that crystallised with the 
several joint bilateral meetings be-
tween His Highness Sheikh Mohamed 
bin Zayed Al Nahyan and President Pu-
tin. The strong confidence generated 
by these relations has been reflected 
in the economic, cultural, scientific 
and military fields as well as in the ex-
change of political views on regional 
and international challenges.
• The formula of the strategic partner-
ship signed between the two countries 
has succeeded in institutionalising 
these relations and introducing stud-
ied and accurate approaches for their 
progress and development in order to 
achieve the aspirations of the leader-
ships and peoples of the two countries. 
• The parliamentary relations between 
the UAE and Russia are part of the di-
versity of foundations of the strategic 
partnership. The parliamentary diplo-
macy of the State – represented in the 
Federal National Council – has growing 
parliamentary relations under the um-

brella of the Parliamentary Friendship 
Association to activate coordination 
through parliamentary diplomacy, 
especially during the meetings of the 
Inter-Parliamentary Union and various 
parliamentary events regarding issues 
of common interest.
• The UAE-Russia cooperation plan also 
includes many vital sectors, especially 
energy, industry and peaceful nuclear 
energy. There is cooperation between 
the two countries to buy Russian "nu-
clear fuel" within the framework of the 
UAE's peaceful nuclear energy pro-
gramme through an agreement aimed 
at closer cooperation between the two 
sides in the field of energy. The two 
countries are also cooperating in the 
field of research between Khalifa Uni-
versity of Science and Technology and 
Moscow Institute of Energy Engineer-
ing, which aims to exchange expertise 
in the fields of artificial intelligence, 
energy engineering and electric power.
• In light of the UAE's position as one 
of the most important partners of the 
Russian Federation in the Middle East, 
tourism between the two countries has 
increased significantly in recent years, 
where some 900,000 Russian tourists 
visited the UAE in 2018, and there are 
about 111 flights per week between 
Russia and the UAE, as well as dozens 
of trips that bring tourists from various 
Russian regions to the UAE, and the 
presence of a large Russian-speaking 
community in the country, numbering 
approximately 100,000 Russian people.
The Results of President Putin's His-
toric Visit to the UAE
• The historic visit of President Putin 
was an ideal opportunity to exchange 
views with HH Sheikh Mohamed bin 
Zayed Al Nahyan on developments in 
the regional and international arenas in 
general and in the Gulf region and the 
Middle East in particular.
• This visit has helped strengthen the 
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distinguished personal relations be-
tween the leaderships of the two coun-
tries. The official visits and diplomatic 
relations have translated that relation-
ship, especially the historic visits of His 
Highness Sheikh Mohamed bin Zayed 
Al Nahyan to Moscow in March 2016 
and June 2018, which constituted a 
quantum leap in the development of 
relations between the UAE and Rus-
sia and established a close and distin-
guished friendship between the lead-
erships of the two countries.
• The visit confirmed the two countries' 
aspiration to strengthen partnership in 
the sectors of oil and renewable ener-
gy, which are the main sources of sus-
tainable energy for future generations, 
and to reinforce the UAE's position as 
the first trade partner of the Russian 
Federation in the Arabian Gulf, espe-
cially in the sectors of oil, renewable 
energy, basic metals, construction and 
food security.
• There are supporting factors and a 
catalytic environment to strengthen 
the strategic partnership between the 
UAE and Russia. There seems to be a 
growing co-understanding between 
President Putin's strategy towards the 
region on the one hand, and the aspira-
tions of the countries of the region to 

diversify relations with major powers 
on the other hand, especially in light of 
the political uncertainty surrounding 
the U.S. role in the region.
• The talks revealed the interest of the 
two sides in the fruits of UAE-Russian 
cooperation in the field of space, which 
culminated in the journey of the first 
Emirati astronaut to the International 
Space Station, as well as cooperation 
in the fields of energy, science, technol-
ogy and other areas. The UAE attaches 
great importance to active participa-
tion in the course of the Fourth Indus-
trial Revolution and the applications of 
artificial intelligence. 
• During the talks, His Highness Sheikh 
Mohamed bin Zayed Al Nahyan 

stressed that there are many common 
strategic factors between the UAE and 
Russia, which contributes to support 
and deepen their relations. He pointed 
out that the two countries are key par-
ties in working to stabilise and balance 
the global energy market.  
• His Highness Sheikh Mohamed bin 
Zayed Al Nahyan, Crown Prince of Abu 
Dhabi, said during the talks that the 
UAE is interested in strengthening its 
relations with friendly countries in the 
world, such as the Russian Federation, 
and establishing positive partnerships 
with them that benefit everyone, on 
the basis of common interests, mutual 
respect and non-interference in affairs. 
• The Russian President Putin during the 
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joint talks expressed his thanks and ap-
preciation for inviting him to visit the 
UAE "where he is pleased to be present 
again".
• The Russian Minister of Economy, 
Maxim Orshkin, said that the "level 
of relations with the UAE is very ad-
vanced". He talked about signing 
agreements worth more than US$1.3 
billion between the two countries, es-
pecially in the fields of advanced tech-
nology, health and energy.
• His Highness Sheikh Mohamed bin 
Zayed Al Nahyan, Crown Prince of Abu 
Dhabi, held talks with Russian President 
Putin on economic and trade relations 
between the two countries in the fields 
of energy, trade, investment, infrastruc-
ture, transport, tourism, food security, 
technology and other vital areas that 
distinguish the UAE-Russian relations.
Conclusion
Appreciation, respect, mutual trust, 
and strong relations between the UAE 
and Russian leaderships lead to build-
ing positive expectations regarding 
the future of the strategic partnership 
between the two friendly countries. 
This partnership is based on careful 
and proactive studies, and there is se-
riousness and determination to imple-
ment its provisions and take advantage 

Appreciation, 
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UAE and Russian 
leaderships lead to 
building positive 
expectations

of the opportunities provided by this 
promising partnership for the future of 
the two countries and peoples.
Undoubtedly, having strong strategic 
partnership relations with the Russian 
Federation enhances the ability of the 
UAE diplomacy to move, manoeuvre, 
and achieve its strategic objectives 
and interests. The UAE has strong and 
distinct relations with influential inter-
national actors, particularly the United 
States, China, India, South Korea, Ja-
pan, and the European Union, as insti-

tutional blocs and individual countries, 
as well as with all emerging economies. 
This reinforces and reflects the prin-
ciples of the UAE based on openness 
and action to consolidate peace and 
the common interests of States and 
peoples so as to contribute to the inter-
national peace and security.
There is no doubt that the growing 
strategic partnership between the UAE 
and Russia shall not be at the expense 
of the UAE's strategic relations with 
other international powers, mainly 
the United States of America. The UAE 
and the U.S. have a deep and solid al-
liance that goes side by side with any 
new strategic partnerships. The strate-
gic partnership with Russia reflects the 
principle of diversification of strategic 
alternatives and opens new horizons 
for movement and manoeuvring for 
UAE diplomacy, without prejudice to 
the UAE's commitments to its other 
strategic partners. His Highness Sheikh 
Mohamed bin Zayed Al Nahyan, Crown 
Prince of Abu Dhabi and Deputy Su-
preme Commander of the UAE Armed 
Forces, has always emphasized that the 
UAE is keen to cooperate with the en-
tire world without exception to ensure 
a prosperous future for the Middle East 
and the Gulf. 
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Air defence is a critical element of 
today’s military and security opera-
tions while the proliferation of aerial 
stealth means that 21st century states 
are seeking new defence options. The 
ability to detect movements or intru-
sion while gathering detailed informa-
tion can make a significant difference 
to outcomes. 
Silent and covert awareness of neigh-
bours’ activities is a long-standing ideal 
for military commanders. Indeed, the 
need for early warning and detailed 
target identification supports fast deci-
sion-making in successful military and 
security operations.
Traditional active surveillance solutions 

detect, locate and track air, ground and 
naval targets effectively, but are suscep-
tible to detection, jamming or even de-
struction. Moreover, traditional radars 
cannot detect every target in view of 
low observable technology and elec-
tronic countermeasures deceiving tra-
ditional radar.
It is in this context that the undetect-
able passive radar will become a sup-
plement to conventional active radar. 
Not only are they unlocatable, but 
such systems are also unique in not 
having their own transmitters. Instead, 
they exploit the electronic waves al-
ready produced by existing sources 
e.g. FM radio signals and telecommu-

nication equipment. 
Passive Counter Stealth
The use of stealth technology in the 
design of military aircraft is now wide-
spread, playing a crucial role in military 
affairs and drawing attention to re-
search on technologies further assist-
ing with counter stealth threats. Passive 
radar systems have thus been coined 
anti-stealth technology in awareness 
that most stealth aircraft have been 
optimised for higher frequency bands 
where most fire control and monostatic 
radars operate. 
In minimising specular reflection at 
their front sector, passive radars seem 
to be a viable approach because they 
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involve lower frequency bands and 
multi-static type scattering. Most im-
portantly, passive radars cannot be de-
tected, allowing for covert operation.  
On the other hand, the coverage of 
such systems is limited up to medium 
altitudes, since there is practically no 
broadcast at higher altitudes. None-
theless, while passive radars cover the 
lower tier, the accompanying use of 
active, low frequency band radars can 
provide an ideal combination against 
stealth threats.  
Passive and Covert
Passive radar systems are often referred 
as Passive Covert Radars (PCR) ideal for 
military applications because they are 
not detectable by Anti-Radiation Mis-
siles (ARM) and not easily disturbed by 
jammers. By exploiting low frequen-
cies, they can detect and track small 
targets flying at low altitude in urban 
areas in difficult orographic conditions. 
Active radar emits its own waves which 
can be jammed, but passive radar is 
well camouflaged in both urban and 
rural landscapes by using VHF (very 
high frequency) digital radio and tele-
vision frequencies as carrier waves 

with significant computing power and 
extremely complex signal-processing 
software. The high-performance on-
board computer enables the simulta-
neous use of transmitters in a mixture 
of VHF and digital frequencies. 
Passive radar is helpful to pop or sports 
broadcasts, even if upbeat music is pre-
ferred in the analogue FM band (VHF) 
for better location accuracy. Beyond 
Europe, most densely populated areas 
have enough VHF and digital transmit-
ters for passive radar to use. 

Inaccessible areas are not a great obsta-
cle because individuals can just set up 
their own transmitter for a radio station 
broadcasting classical music, pop or 
just white noise. It is hence possible to 
position passive radar in remote valleys 
to track flying objects at low altitudes, 
including small aircraft which previous-
ly flew ‘under the radar’ as the system’s 
mission planning tool can simulate the 
best mobile or stationary location for 
passive radar.
Deployed in the civilian sector, passive 

 B-2 Spirit and two B-117A Nighthawks

 F-35C is a fifth generation strike fighter with stealth capability
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radar can provide air traffic control with 
an inexpensive supplement to existing 
sensors as a backup or as an important 
sensor in heavily-restricted areas by re-
flecting off the slopes of mountains or 
other obstacles. Passive radar can also 
be used at small and medium-sized air-
fields without a primary radar, allowing 
security to be provided for critical in-
frastructures or large events in densely 
populated areas without using trans-
mission frequencies in short supply.  
In military applications, the passive ra-
dar system enables large-area surveil-
lance using networked receivers that 
cannot be located by the enemy. Sun 
Tzu1 could not have prophesied the 
passive radar future any better when he 

stated, “All warfare is based on decep-
tion. Hence, when we are able to attack, 
we must seem unable; when using our 
forces, we must appear inactive; when 
we are near, we must make the enemy 
believe we are far away; when far away, 
we must make him believe we are near.” 
Let us have a look at some of the sys-
tems helping the modern army to see 
without being seen. 
Hensoldt’s TwInvis Radar
TwInvis is a passive radar adding a 
new dimension to the world of sur-
veillance and situational awareness 
by offering ‘unlocatable’ operational 
advantage in the absence of any trans-
mitted energy while not requiring any 
emissions from targets to locate them. 
Free of the electromagnetic spectrum, 
TwInvis works by using existing VHF 
and UHF transmissions from analogue 
and digital radio or television, which 
makes it perfect for: 

Silent and covert 
awareness of 
neigh bours’ 
activities is a 
long-standing 
ideal for military 
commanders

TwInvis works by using existing VHF and UHF transmissions from analogue 
and digital radio or television

TwInvis is a passive radar 

• Covert surveillance tasks
• Use during electromagnetic 
congestion 
• Gap filling 
• Jamming avoidance. 
TwInvis has global use potential in 
populated areas with sufficient trans-
mitter-of-opportunity coverage, al-
though the system can also work in 
sparsely populated areas via use of 
cooperative transmitters delivering 
content like music or just white noise. 
Light, small and easy to deploy, TwIn-
vis’s competitive price, easy mainte-
nance and silent operation enable 
coverage in “white spots” for detec-
tion of targets formerly flying “under 

the radar”, including application in the 
Air Traffic Control domain. 
To achieve 3D real time and instant 
omni-directional tracking, TwInvis uses 
state-of-the-art processing and current 
high-end computing platforms to al-
low the exploitation of more than 20 
transmitters simultaneously. Deployed 
in an easily relocatable mobile context 
or as a fixed system, TwInvis also comes 
equipped with a mission planning tool 
to determine the best sensor location 
and predict the scenario performance.
In the military field, TwInvis combines 
the advantages of high mobility with 
a system that remains invisible and 
cannot be jammed or eliminated in a 
targeted action. But the system can 
also be used to discover stealth aircraft 
which, due to their low observable 
technology, have remained undetect-
able until now from conventional radar 
systems.
Leonardo’s Passive AULOS
The AULOS passive radar system is de-
signed to provide detection and track-
ing capability for both defence and 
homeland security applications by pro-
cessing reflections from illumination 
sources, such as commercial broadcast 
and communications signals. AULOS 
is an eco-friendly system that doesn’t 
produce electromagnetic pollution but 
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exploits the electromagnetic power 
from transmitters such as FM radio sta-
tions, TV broadcasters and broadband 
communications signals for covert sur-
veillance or tracking of stealth and low 
flying air targets. 
In detecting and tracking different tar-
gets simultaneously with small radar 
cross-section to determine their posi-
tion and altitude, this system may be 
used for several applications, if primar-
ily for surveillance and environmental 
protection. AULOS can monitor the 
airspace around airports, ports and any 
element of critical national infrastruc-
tures but has the capacity to monitor 
commercial and military traffic up to 
several hundred kilometres. 
Widely considered an “environmen-
tally friendly” system, AULOS does not 
increase e.m. pollution and can be 
safely installed in urban areas. In addi-
tion, it does not compete with other 
systems for the assignment of parts of 
the electromagnetic spectrum, which 
is a valuable and in-demand resource 
nowadays. 
The AULOS system is available in both 
fixed and deployable configurations, 
with the latter providing several opera-
tional advantages by moving in differ-
ent geographic areas. The capacity to 
exploit emissions from different bands 

SAAB’s Sirius GBAD
Sirius Ground Based Air Defence 
(GBAD) is a highly automated passive 
sensor system providing capabilities 
enhancing awareness via long-range 
detection, tracking and classifying plat-
forms. These platforms are based on 
the signals they emit in both the com-
munication and radar domain.
As guesswork is just not an option for 
air defence, the Sirius family of innova-
tive and networked passive sensor sys-
tems is based on common architecture 
with a domain-specific edge working 
beyond the scope of individual sensors 
to provide a complete synergistic capa-
bility for Intelligence, Surveillance and 
Reconnaissance.
These undetectable modern systems 
provide Armed Forces and Intelligence 
Services around the world with the si-
lent power required to turn signals into 
knowledge. Moreover, Sirius systems 

The AULOS 
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AULOS passive radar system

thus solves problems of small target 
detection in mountain areas. 
As a technologically-advanced system, 
AULOS has been developed with the 
rationale of a “software defined radar” 
approach which involves signal sam-
pling directly at the carrier frequency 
using COTS devices for signal recep-
tion and digital processing MultiCore 
and GPU technologies powered per-
sonal computer. Moreover, AULOS can 
be integrated either into the NATO Air 
Command and Control System (ACCS) 
network or with other sensors in order 
to update and enhance surveillance 
functionality. 
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are available for a wide range of appli-
cations and roles.
Professional users need more than just 
sensors to generate accurate informa-
tion for decision-making. Sirius thus 
takes the user all the way from detect-
ing the signals hiding in the noise to ac-
quiring credible knowledge by includ-
ing capabilities that extend far beyond 
individual sensors
The fact that advanced ESM, ELINT and 
COMINT sensors are fundamental to 
Sirius passive sensors gives the system 
a domain-specific edge in its philoso-
phy of sharing a common architecture. 
Stand alone or fully integrated sensors 
are provided as deployment-ready so-
lutions for C-ESM/COMINT and R-ESM/
ELINT by using a high degree of user-
configurable automation which allows 
the operator to focus on critical tasks 
while supporting persisting operations 

Tracking systems (PET) or more gener-
ally passive surveillance. 
TDOA-based PET systems tend to work 
faster to resolve target information, 
proving more accurate than previous 
passive technologies such as direc-
tion finders (DF) and are demonstrably 
easier to deploy. Modern passive sur-
veillance systems, and PET in particu-
lar, are now recognised as an essential 
sensor for any Air Defence surveillance 
network. 
The VERA-NG, or Passive ESM (Elec-
tronic Support Measure) Tracker, uses 
advanced techniques to conduct cross-
border and inland surveillance without 
alerting neighbours. The long-term and 
long-range VERA-NG effectively “sees 
without being seen”, emitting zero elec-
tromagnetic energy to make it to invis-
ible to anti-radar missile systems. VERA 
is easily transported in general purpose 
vehicles to match the long-term need 
for a covert and mobile solution to sur-
veillance requirements.
ALPS Passive Sensor
The new ALPS Long-Range Persistent 
Surveillance passive sensor is one of 
the most heavily classified surveillance 
systems of the U.S. Army, with the char-
acteristics of the new system remain-
ing unreleased and information yet to 

SAAB’s Sirius GBAD

with low personnel footprint during 
periods of low activity.
Aside from sensor management, Sirius 
passive sensors can be fully integrat-
ed into existing GBAD structures for 
command and control. Sirius GBAD 
will proceed to enhance the local air 
situation picture by supporting early 
warning and target identification 
tasks while cueing  acquisition and fire 
control systems.
Invisible VERA-NG Tracker
Although Electronic Support Measure 
(ESM) systems based on electromag-
netic emissions from targets are not 
new, they have adopted the TDOA 
principle in recent years. Such systems 
are collectively known as Passive ESM 

The VERA-NG Tracker uses advanced techniques 
to conduct cross-border and inland surveillance 
without alerting neighbours
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be released about its appearance. Ac-
cording to the information currently 
available, the new ALPS can detect 
and identify many types of fixed or ro-
tary wing aircraft and cruise missiles in 
flight.
The Pentagon has recently confirmed 
the deployment of prototype passive 
sensor systems for long-range surveil-
lance against manned and unmanned 
aircraft systems threats. According to 
Lt. Gen. James H. Dickinson head of U.S. 
Army Space and Missile Defense Com-
mand/Army Forces Strategic Command 
and Joint Functional Component Com-
mand for Integrated Missile Defense, 
the U.S. Army is currently being fielded 

the new Long-Range Persistent Surveil-
lance (ALPS) passive sensor to the U.S. 
Indo-Pacific Command, U.S. European 
Command and U.S. Central Command 
in support of a Joint Urgent Operational 
Needs Statements (JUONS).
“The Army demonstrated the ability to 
integrate ALPS into the Army IBCS in 
2018. Once fully integrated into Army 
IBCS, the ALPS passive sensor will pro-
vide continuous, 360-degree, long-
range surveillance against fixed and ro-
tary wing aircraft, UAS, and CM threats,” 
said Lt. Gen. James H. Dickinson.
The ALPS prototype systems will be 
provided both to meet Combatant 
Commands’ identified needs and to 

conduct an operational assessment. 
This programme will also develop and 
integrate ALPS into the Army Integrat-
ed Air & Missile Defense (AIAMD) Battle 
Command System (IBCS) to improve 
the Cyber-Electromagnetic Activities 
(CEMA) posture of the Army’s Air and 
Missile Defense architecture.
The database within ALPS is said to 
have the capacity to store around sev-
en hundred different types of theatre. 
In current military terms, this data in-
cludes Russian cruise missiles used dur-
ing a military operation in Syria.
The ALPS passive sensor is currently 
being fielded to USINDOPACOM, USEU-
COM and USCENTCOM, with the U.S. 
Army having already demonstrated the 
ability to integrate ALPS into the Army 
IBCS in 2018. Once fully integrated into 
Army IBCS, the ALPS passive sensor will 
provide continuous 360-degree long-
range surveillance against fixed and ro-
tary wing aircraft, UAS and CM threats.
Thales’ Homeland Alerter
The Thales group offers a range of 
radars that are both innovative and 
environmentally responsible in provid-
ing better detection. They are made 
of non-polluting materials to reduce 
impact on neighbourhoods and the 
environment, so enabling less power 
consumption.
The Homeland Alerter 100 (HA 100) 
passive radar is designed for air sur-
veillance at both low and medium alti-
tudes as well as protecting high value 
assets, airports and force projection 
missions. The HA 100 features low pow-
er consumption while the absence of 
any electromagnetic radiation makes it 
a notably environmentally responsible 
choice of radar.
Reference Text /Photo: www.ndu.edu
1-Sun Tzu, The Art of War, trans. Samuel B. 
Griffith (New York: Oxford University Press, 
1971).www.era.aero 
www.researchgate.net,www.navy.mil

Airborne SIGINT operators

Passive sensor systems provide GBAD units with the silent 
power of early warning and air situation
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 America’s New  America’s New 
Advanced Trainer Advanced Trainer 

T-7AT-7A
 RED HAWK RED HAWK

tailed aircraft from World War II.” 
According to Donovan, “The name is 
also a tribute to the Curtiss P-40 War-
hawk, first flown in 1938 by the 99th 
Fighter Squadron, the U.S. Army Air 
Forces’ first African American fighter 
squadron.” Certainly, the Tuskegee Air-
men subsequently painted their Re-
public P-47 Thunderbolts and North 
American P-51 Mustangs with a red-
tailed paint scheme. 
Donovan was joined on stage by one 
of the original Tuskegee Airmen, Col. 
Charles McGee, who flew more than 
400 combat missions in World War II, 
Korea and Vietnam, while the audi-
ence also included members of the 
East Coast Chapter of the Tuskegee 
Airmen. The Red Hawk will replace the 

Air Force’s aging T-38 aircraft with initial 
operating capability planned for 2024.
Red Hawk’s Background
In December 2013, Boeing and Saab 
formed a partnership to develop a 
purpose-built trainer for the USAF Ad-
vanced Pilot Training (APT) programme. 
Saab and Boeing designed, developed 
and flight-tested two all-new purpose-
built jets to validate the system’s design 
and repeatability in manufacturing and 
training capability. 
The single-engine, twin-tail, stadium-
seating trainer was unveiled on 13th 
September 2016 at Boeing’s facility in 
St. Louis, Missouri. According to Boe-
ing, the purpose-built trainer was de-
signed from the ground up to include 
the Ground-Based Training System and 

The T-X, the U.S. Air Force’s all-new 
advanced trainer aircraft, has been of-
ficially named the T-7A Red Hawk. Fea-
turing an American/Swedish advanced 
pilot training system, the Red Hawk will 
train the next generation of pilots for 
decades to come. 
After a short video highlighting the air-
craft’s lineage, Acting Secretary of the 
United States Air Force, Matthew Don-
ovan, unveiled the name and livery 
during his speech at the 2019 Air Force 
Association’s Air, Space, and Cyber Con-
ference, on 16th September. 
Donovan proclaimed, “Ladies and 
gentlemen, I present to you the newest 
Red Tail! The name Red Hawk honours 
the legacy of Tuskegee Airmen and 
pays homage to their signature red-
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support, where parts of the aircraft 
were manufactured in Sweden and fi-
nal assembly took place in St. Louis.
On 27th September 2018, the United 
States Air Force (USAF) awarded the 
Boeing Company a US$ 9.2bn contract 
to procure 351 Advanced Pilot Training 
(APT T-X) aircraft and 46 Ground-Based 
Training Systems (GBTS) to replace their 
fleet of T-38C jet trainers. The Air Force 
had originally valued the contract at 
approximately US$ 19.7bn. 
The award may also include up to 120 
GBTS, with the USAF estimating that 
by 2031, 60 per cent of all combat air 
forces will be fifth-generation aircraft. 
It is hence necessary that the air force 
acquire a modern aircraft to train future 
fighter and bomber pilots.
Design Characteristics 
The T-7A Red Hawk has one engine 
and twin tails with an advanced cock-
pit for embedded training, slats and 
big leading-edge root extensions that 
provide deft handling at low speeds. 
It can thus fly in a way that better ap-
proximates real world demands, spe-
cifically designed to prepare pilots for 
fifth-generation aircraft. 

big leading edge root extensions that 
provide deft handling at low speeds.
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The T-7A Red Hawk has one engine and twin tails with 
an advanced cockpit

The Red Hawk 
will replace 
the Air Force’s 
aging T-38 
aircraft 

The T-7A is the cornerstone of the com-
plete advanced pilot training system, 
with state-of-the-art ground-based 
training and a maintenance friendly 
design for long-term supportability. 
The clean-sheet approach integrates 
the latest technology, tools and manu-
facturing techniques, creating a more 
affordable and flexible option than 
older existing aircraft. 
The system is also designed to evolve 
with changing technology, missions 
and training. The aircraft’s single en-
gine hence generates nearly three 
times more thrust than the dual en-

gines of the old T-38C Talon.  
Fighter-like design and perfor-
mance: With twin tails, GE F404 en-
gine, high G and high angle-of-attack 
capability, the Red Hawk is intended to 
perform like fighter aircraft. The twin 
tails provide excellent control, inherent 
speed-break functionality and safer air 
refueling, with a design visually simi-
lar to current fighters and offering im-
proved stability to enhance training.  
Stadium seating: JPATS 1-7 is com-
patible with outstanding visibility be-
cause stadium seating allows for ideal 
instructor positioning and visibility for 
flight instruction and training. More-
over, JPATS 1-7 compliant seating al-
lows a wider range of individuals to 
train and instruct.
Maintenance-friendly design: High 
wings, easy access panels and easy 
reach enable the T-7A Red Hawk design 
to focus on accessibility, fewer fasten-
ers and readiness of engine and seats. 
It is also designed around common 
U.S. Air Force ground equipment with 
established suppliers reducing supply 
chain complexity.
Advanced cockpit: Clean, intuitive 



92 ISSUE 574 NOV 2019 Technology

and reconfigurable to allow students 
and instructors a maximum range of 
training options with modern avionics
Designed-in safety: Stable, student- 
and instructor-friendly T-7A platform 
offers fly-by-wire flight controls, ample 
thrust and excellent handling at all 
speeds, configurations and high angle-
of-attack.
Real-as-it-gets simulation: The com-
plete advanced pilot training solution 
provides interactive classroom lessons, 
computer-based training modules and 

adaptive training, while the T-7A ad-
justs to students’ needs by offering a 
complete suite of instructor tools for 
optimum results on the ground and in 
the ‘classroom in the sky’.
Radically Improved Engine
T-7A is powered by a GE F404 engine, 
offering higher power, improved fuel 
efficiency and superior mission capa-
bility. The F404 engine family facilitates 
missions ranging from low-level sub-
sonic attack to high-altitude intercep-
tion, proving its versatility daily as it 

Characteristics
• Crew: 2
• Length:  14.15 m
• Wingspan:  10 m
• Height:  4.0 m
• Powerplant: 1 × General Elec-
tric F404 afterburning turbofan
• Maximum speed: 1,300 km/h, 
702 kn
• Range: 1,839 km, 994 nmi
• Service ceiling: 15,240 m
• Rate of climb: 33,500 ft/min

GE F404 engine offers higher power, improved 
fuel efficiency and superior mission capa bility 

The Red Hawk design focuses on acces-
sibility, fewer fasteners and readiness 
of engine and seats 

powers front-line fighters globally. 
Home Grown Suppliers 
More than 90 per cent of the T-7A is 
made in America, supporting 17,000 
jobs in 34 states across the country. 
Moreover, Saab will base its manufac-
turing in America with suppliers that 
include General Electric and Triumph. 
Elbit Systems of America will provide 
several key components including 
large area displays, engine fuel indica-
tors, upfront control panels, Head Up 
Displays and their associated line re-
placeable units. In addition, the compa-
ny will supply air and ground datalinks 
enabling the T-7’s onboard virtual avi-
onics and the Integrated Live/Virtual/
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Constructive capability. 
This cutting-edge capability enables 
the T-7A to simulate the advanced avi-
onics, sensors and weapons utilised by 
5th generation fighters like the F-22 
and F-35. These mechanics enable T-7A 
pilots to operate those systems virtual-
ly independently while flying the lower 
cost-to-operate T-7A aircraft.
Collins Aerospace Systems provides 
key power and controls systems for 
the T-7A trainer, including the aircraft’s 
Power Take Off (PTO) shaft, Auxiliary 
Power Engine Control Unit (APECU), 
engine start system and the Main Elec-
tric Power Generation System (MEPGS). 
Moreover, Collins Aerospace will sup-
ply its ACES 5 ejection seat to Boeing 
for the U.S. Air Force contract, along 
with the platform’s fully integrated 
landing gear system.
Collins Aerospace has been manu-
facturing PTO shafts since the 1950s 
and is a leader in the industry, with its 
shafts on many U.S. and allied nations’ 
fighter jets and bombers. They are used 
to transmit power from the engine to 
the Aircraft Mounted Accessory Drive 
Gearbox with Collins Aerospace’s PTO 
shaft for the T-7A, most notable for be-

ing constructed with state-of-the-art 
diaphragm flexures intended to pro-
vide high reliability with no required 
maintenance.
Collins Aerospace’s APECU is a full-au-
thority advanced electronic controller 
that controls, monitors and diagnoses 
all phases of auxiliary power and en-
gine start system operation. The con-
troller also transmits fault and main-
tenance information to the aircraft 
systems through redundant communi-
cation buses. 
Collins Aerospace’s engine start system 
includes a Starter Control Valve and Air 
Turbine Starter that converts the pneu-
matic power supplied by the APU and 
controlled by the starter control valve 
into mechanical shaft horsepower 
to start the engine. In addition, the 
MEPGS will feature Collins Aerospace’s 
proven integrated drive generator and 
digital controls technology in order 
to deliver highly reliable constant fre-
quency power.
Faster and Better 
The first T-7A aircraft and simulators are 
scheduled to arrive at Joint Base San An-
tonio-Randolph, Texas in 2023, with all un-
dergraduate pilot training bases eventually 

transitioning from the T-38C to the T-7A. 
“The distance between the T-38 and 
an F-35 is night and day,” confirms Air 
Force Chief of Staff General David L. 
Goldfein. “But with the T-7A the dis-
tance is much, much smaller, and that’s 
important because it means the pilots 
trained on it will be that much better, 
that much faster at a time when we 
must be able to train to the speed of 
the threat.”
Based on the requirements set forth in 
the USAF’s RFP, the T-7A may shift train-
ing from Field Training Units where 
expensive fifth-generation aircraft are 
used as less expensive trainer aircraft. 
Furthermore, the higher fidelity GBTS 
could improve training for student pi-
lots and move many tasks from aerial 
flight training into simulators.
“We are humbled to honour the legacy 
of the legendary Red Tail squadrons 
through production of the T-7A Red 
Hawk,” said Steve Parker, Vice-President 
of Boeing Advanced Pilot Training Sys-
tem. “The T-7A and the ground-based 
training system demonstrate a new 
level of performance in flight training 
to prepare the pilots of tomorrow.”
In recent months, Boeing’s T-7A pro-
gramme has accomplished several sig-
nificant milestones, including the first 
official Engineering and Manufacturing 
Development flight test, the aircraft’s 
100th flight and the completion of air-
craft critical design review. Hence, the 
T-7A Red Hawk Advanced Pilot Train-
ing System is designed to evolve with 
the need of technologies, missions and 
training for change. Future generations 
of U.S. Air Force pilots will be instructed 
using this all-new advanced pilot train-
ing system.
Reference Text/Photo:
www.boeing.com
www.collinsaerospace.com
www.af.mil
www.saabgroup.com

More than 90 per cent of the T-7A is made in America 


