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Harvesting the Fruits 
of Operations Decisive 
Storm and Restoring 
Hope after Four Years

In light of the ongoing evasion by the Houthi 
militias of their obligations under the Swedish 
agreement signed by the Yemeni parties under the 
UN auspices in early December 2018, the fourth 
anniversary of Operation Decisive Storm, on March 
26, 2019, may be an important occasion to assess its 
achievements and challenges in the coming period.
The four-year harvest of Operation Decisive Storm 
and Operation Restoring Hope highlights several 
important facts. First, the Arab alliance, led by Saudi 
Arabia, and with a strong participation of the UAE, 
has been able to restore the strategic balance to the 
region. 

By taking proactive action, the Arab countries have proved that 
they are able to defend their security and stability in the face of any 
external intervention. Leaving Yemen to the chaos that prevailed 
after the Houthis took control of the capital Sana’a and their arrival 
in many southern provinces meant that Yemen was becoming 
an environment threatening regional security and stability and 
that the implications might affect many Arab countries. Hence, 
Operation Decisive Storm was a security and strategic necessity, 
not only to defend a brotherly Arab country against Iranian-
backed terrorist militias, but also to defend Arab national security 
in general.
The second is the strength and cohesion of the Arab Coalition in 
Yemen and its determination to move ahead with the goals that it 
has set out to achieve. Despite the attempts of many external parties 
to cause discord and divisions among the coalition countries, such 
attempts have all failed thanks to the united political will of the 
Saudi and UAE leaderships, which have maintained this coalition. 
Now four years after the launch of Operation Decisive Storm, this 
coalition reflects the common Arab perception of the need to unite 
in the face of risks and threats. The third is the defeat of the Iranian-
Houthi project in Yemen. The most important harvest of four years 
of Operation Decisive Storm is the complete elimination of Iran’s 
expansionist dreams in brotherly Yemen. Despite Iran’s relentless 
efforts to provide all forms of support to the Houthi militias, the 
Arab Coalition forces and the Yemeni National Army confronted 
these militias and inflicted heavy and successive defeats on them. 
The fourth is the success of the Arab Coalition in preventing Yemen 
from falling into the trap of terrorism. In parallel with confronting 
the Houthi terrorist organisations, the Arab Coalition forces 
cooperated with the Yemeni army in confronting the terrorist 
organisations in Yemen, headed by Al Qaeda and Daesh. 
Over the last four years, the UAE has played a key role in achieving 
the strategic objectives of the Coalition for the Support of 
Legitimacy in Yemen at all levels. Its Armed Forces have fought 
battles and confrontations on the ground. Besides, the UAE has 
offered the most precious blood and lives of its valiant sons. 
It has also contributed effectively to the reconstruction and 
development efforts and funded many utility and community 
projects to alleviate the suffering of the brotherly Yemeni people. 
The total assistance provided to Yemen from April 2015 to 
December 2018 has amounted to about AED 18 billion. This 
reflects the honourable image of the UAE with the brotherly 
Yemeni people, and remains a witness to its support of its moral 
and humanitarian principles and values.
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The 2019 Australian International 
Airshow and Aerospace & Defence 
Expo (AVALON 2019), held from Tues-
day 26 February to Sunday 3 March, 
broke exhibitor and trade day atten-
dance records with 698 companies, 161 
official industry and government del-
egations participating across five days.
Attendance across the entire event, 
held at Avalon Airport near Melbourne, 
Australia, totalled 171,830. Even though 
the hot weather on the weekend soft-
ened public attendance, when com-
pared to the attendance figures from 
the 2017 event, the 132,878 public day 
attendance in 2019 were in line with 
the Airshow’s historical average.
Attendees came to do business, net-

work and see the latest in aviation, 
aerospace and defence technology, 
including flying displays from first 
two Australian based Lockheed Mar-
tin F-35 Joint Strike Fighter aircraft, 
the U.S. Air Force F-22 Raptor stealth 
tactical fighter, the Australian Airshow 
debut of the Pilatus PC-24 Super Ver-
satile Jet, and the first Australian Air-
show display of a Japan Air Self De-
fence Force aircraft, the Kawasaki C2 
transport.
The fleet of 371 aircraft on display in 
the air and on the ground was a new 
record, as were the 2,591 attendances 
at 36-associated industry conferences, 
seminars and briefings, which covered 
topics from airport development to 

business aviation, law enforcement 
aerial operations, defence aviation 
maintenance, and unmanned systems.
Visiting delegations and guests in-
cluded 15 service chiefs, 9 National Ar-
mament Directors, and 24 Chief of Air 
Force representatives, from 30 coun-
tries. There were 94 military aircraft in 
attendance from six nations.
Highlights of the Show
AVALON 2019 “firsts” included the in-
augural Space Industry Association 
of Australia “Reaching for the Stars – 
Growing Australia’s Space Economy” 
conference and the first Australian 
Helicopter Industry Association “Ro-
tortalk” conference. The spotlight of 
the event was the range of military 

Avalon Airshow 
Showcases Aviation’s Best 
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and civil aircraft taking to skies, and a 
spectacular aerobatic show by Austra-
lian Air Force (RAAF) that dazzled the 
audience. Australian Defence Force 
exhibited F-35A Joint Strike Fighter, 
F/A-18A Hornet and P-8A Poseidon, 
as well as the PC-21 Roulettes, among 
other aircraft. 
The event also provided a Science, 
Technology, Engineering and Maths 
(STEM) education platform for more 
than 1,700 students throughout the 
week. “As an international aerospace 
industry exposition, AVALON 2019 
was a record‐breaker in both exhibitor 
numbers and trade day attendances, 
with a host of major industry an-
nouncements and significant interna-
tional participation from a total of 37 
countries,” said AVALON 2019 CEO Ian 
Honnery.
“Once again AVALON was a dynamic 
platform for interaction between in-
dustry, government, academia, and 
defence. It showcased Australian in-
dustry to the world, by bringing the 
world to Australia.
Honnery said that ongoing support 
from the Royal Australian Air Force, 
Victorian State Government, and the 
City of Geelong has contributed great-
ly to the event’s position as one of 
the world’s great airshows and global 
business events. The RAAF makes an 

enormous commitment to the air-
show in aircraft and personnel, as do 
the Navy and Army. 
Air Vanuatu Orders Its First Airbus 
Aircraft
Airbus secured its first A220 customer in 
the South Pacific region with Air Vanu-
atu placing a firm order for four A220s 
and purchase right for another four at 
Avalon Airshow. The carrier is expected 
to receive two A220s in 2020, with re-
maining two to be delivered in 2021 and 
2022. Formerly known as the CSeries 
under the Bombardier programme, the 
A220 is powered by the Pratt & Whitney 
PW1500G geared turbofans and comes 
in two models – the A220-100 (100-135 

seats) and A220-300 (130-160 seats). 
Airbus Completes A2A Refuelling 
Trials 
Taking a new step towards full cer-
tification of the aircraft for air-to-air 
(A2A) refuelling operations as a tanker, 
Airbus has successfully completed the 
certification flight tests for the A400M 
Cargo Hold Tanks (CHT) refuelling unit. 
The campaign was performed with the 
Spanish Air Force Test Centre (CLAEX) 
and comprised a total of nine flights. 
About 90 tonnes of fuel was offloaded 
to Spanish Air Force EF-18 Hornet re-
ceivers and to another A400M proto-
type as a representative heavy aircraft 
receiver. The test campaign included 

Wing walkers of the Scandanavian Airshow at Avalon

Both the F-35 Strike Fighter and 
the F-22 Raptor performed high 
energy, simulated combat ma-
noeuvres and also were on static 
display
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the development and certification of 
the CHTs with the latest Fuel Quantity 
Management System software, to be 
certified during 2019. 
RAAF Partners with Triton
The RAAF further strengthened its ca-
pabilities with the decision to acquire 
the Northrop Grumman MQ-4C Triton 
through a cooperative programme 
with the U.S. Navy. RAAF would poten-
tially incorporate Australian-unique 
requirements into the unmanned 
aircraft system (UAS). This follows the 
announcement of the federal gov-
ernment in June last year to enter a 
US$200 million agreement for the de-
velopment, production, and sustain-
ment of Triton. 
The Triton UAS is a high altitude long 
endurance (HALE) aircraft that is used 
for maritime patrol and other sur-
veillance roles. With the capacity to 
support missions up to 24 hours, the 
Triton is equipped with a sensor suite 
that provides a 360-degree view of its 
surroundings for over 2,000 nautical 
miles. Tritons will be based at RAAF 
Base Edinburgh and will operate 
alongside the P-8A Poseidon.

RAAF Trials Remote Airport Control 
Tower
The RAAF announced that it is trying 
out a remote airport control tower, 
which allows to control aircraft move-
ments and landings from anywhere in 
the world. RAAF is the first to deploy 
the technology, which is widely used 
in Europe, in the South Pacific. The 
joint trial implemented with industry 
partners Indra Australia and Kongs-

berg Defence and Aerospace has its 
Virtual Control Tower set up next to 
the main Air Traffic Control Tower at 
RAAF Base Amberley in Queensland. 
RAAF Surveillance and Response 
Group with its partners have been 
working to install a Kongsberg 360 
Camera System and integrated into 
NOVA Air Traffic Management sys-
tem in the remote facility. The system 
streams live images to a separate site 
on RAAF Base Amberley, which are 
then displayed on large monitors, 
fused through the Air Traffic Manage-
ment system with radar data and sup-
porting ATC information.
 F-35 Engine Upgrade
Despite being one of the most power-
ful production military engine in ser-
vice, Pratt & Whitney is looking to add 
further power and reliability improve-
ments to the F135 engine, which pow-
ers the fifth generation F-35 Lightning 
II aircraft. 
Growth Option 2.0 incorporates the 
same suite of compressor and tur-
bine technology offered in the previ-
ously announced Growth Option 1.0, 
and brings scaled advances in PTMS 
capacity while maintaining the same 

Swarms of combat helicopters joined the fray at Avalon

Lithuanian marvel Jurgis Kairys brought his new 
aerobatic team the Air Bandits to Avalon
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fuel burn (5-6 per cent), and thrust im-
provements (6-10 per cent) across the 
F-35 flight envelope. 
Northrop Grumman Completes 
500th Centre Fuselage for F-35
Northrop Grumman Corporation has 
completed the 500th centre fuselage 
for the F-35 Lightning II. Designated 
AU-18, the centre fuselage is for the 
RAAF’s conventional take-off and 
landing variant. Northrop Grumman 
began production on the AU-18 cen-
tre fuselage in June 2018 and com-
pleted work on February 21.  A core 
structure of the F-35 aircraft, the cen-
tre fuselage is designed and produced 
on Northrop Grumman’s integrated 
assembly line.
Northrop Grumman also develops 
and maintains wing skins for the air-
craft, several sensor systems, avionics, 
mission systems and mission planning 
software, pilot and maintainer train-
ing systems courseware, electronic 
warfare simulation test capability, and 
low-observable technologies.
Hawker Pacific to Lead SOH 
Development 
Hawker Pacific had a huge line up for 
display at the Avalon Airshow includ-

ing the Beechcraft King Air 350, Bell 
407 and Bell 409 helicopters, as well as 
single engine Diamond DA40NG and 
twin-engine Diamond DA42. The King 
Air 350 came to Avalon to showcase 
the company’s work with the Royal 
New Zealand Air Force (RNZAF).
The leading solution provider con-
firmed that in response to the Austra-
lian Defence Force’s (ADF) forthcoming 
Special Operations Helicopter (SOH) 
acquisition, it will put forward two Bell 
helicopters as part of its bid to support 
Australian government’s evolving proj-
ect LAND 2097/4 special operations he-
licopter (SOH) requirements.
HENSOLDT Shows Off Counter-UAV 
System
Sensor solutions provider HENSOLDT 
highlighted its counter-unmanned 
aerial vehicle system Xpeller at Ava-
lon. Xpeller detects illicit intrusions 
of UAVs over critical areas, even at 
long ranges, and offers countermea-
sures minimising the risk of collateral 
damage.
Xpeller is developed as an answer to in-
cidents of easily available small drones 
raising security concerns in critical en-
vironments like military barracks and 

airports. The modular Xpeller product 
family includes various sensors such as 
radar systems and cameras as well as 
direction finders and jammers. Hensol-
dt has designed Xpeller to allow cus-
tomisation depending on customer 
requirements and the local conditions.
CAE Predator Mission Trainer Enters 
Service 
A CAE-built Predator Mission Trainer 
entered service with the Italian Air 
Force in February. Installed at Amen-
dola Air Base in Italy, the Predator 
Mission Trainer (PMT) is the highest 
fidelity simulator ever developed and 
fielded for the General Atomics Aero-
nautical Systems, Inc (GA-ASI) Preda-
tor family of remotely piloted aircraft 
(RPA) systems. 
The Italian milestone follows the 
award to CAE by GA-ASI to develop a 
synthetic training system for the UK’s 
Protector RG Mk1 remotely piloted air-
craft system (RPAS) programme. CAE’s 
comprehensive synthetic training 
system that will include desktop and 
high-fidelity mission trainers specific 
for the Protector will be based on GA-
ASI’s certifiable ground control station 
(CGCS) and will be the first simulators 

An iconic airshow attraction, the 
massive Wall of Fire, seen along 
the length of the runway



10 ISSUE 567 APRIL  2019 Events

developed for this advanced CGCS. 
Embraer Celebrates 40 Years in 
Australia
Embraer entered the fifth decade of its 
operation in Australia after celebrating 
its 40th anniversary in 2018. Over the 
last four decades, its commercial jets 
and turboprops have featured liveries 
of airlines such as Airnorth, Aeropeli-
can, Cobham Aviation Services, Hardy 
Aviation, King Island Airlines, Jetgo, 
Skippers Aviation, and Virgin Australia. 
The company displayed the Phenom 
300E and Legacy 500 executive jets at 
the Avalon Airshow. Embraer contin-
ues to target the replacement market 
in Australia, where Fokker 70s, Fokker 

100s, BAe 146s, Avro RJs and Boeing 
717s will eventually reach the end of 
their operating lives.
Boeing Unveils Fighter Jet Sized 
Drone 
Boeing Co. has unveiled a new concept 
for an unmanned fighter that would 
work autonomously alongside fourth- 
and fifth-generation fighter aircraft 
and is expected to carry out electronic 
warfare, in addition to intelligence 
and surveillance missions. Australian 
Minister for Defence Hon Christopher 
Pyne MP, unveiled the Boeing Airpow-
er Teaming System (ATS), an Australian 
designed fighter-sized unmanned sys-
tem at the Avalon Airshow. Designed 

as a ‘loyal wingman’ in conjunction 
with high-value assets such as the 
P-8A Poseidon or E-7A Wedgetail for 
aircraft like the F-35A or F/A-18F, the 
system was developed in conjunction 
with the RAAF and the Defence Sci-
ence & Technology (DST) Group. 
QinetiQ Expands Global Training 
Capability
QinetiQ has completed its acquisition 
of German company E.I.S. Aircraft Op-
erations, which will be known as Qin-
etiQ GmbH, and has completed a stra-
tegic investment of 85 per cent of UK 
based Inzpire Group Limited. QinetiQ 
GmbH provides airborne training ser-
vices based in Germany, and the com-
pany says the acquisition will deliver a 
number of strategic benefits including 
strengthening capability integration, 
threat representation, and operational 
readiness offerings to customers. Inzpire 
is a provider of operational training and 
mission systems for military customers 
in the UK and internationally, with about 
75 per cent of its revenue coming from 
airborne training and evaluation servic-
es for the Royal Air Force.  
Collins Aerospace Looks to a Bright 
Future
Newly renamed Collins Aerospace is 
forging ahead with its Australian op-
eration after its UTAS (a UTC company) 
acquisition in 2018. Formerly named 
Rockwell Collins, the company hopes 
to realise greater economies of scale 
and from the global portfolio of diverse 
aerospace and simulation capabilities. 
With the integration of UTAS and Rock-
well Collins legacy companies, Collins 
Aerospace now has six business units; 
avionics, interiors, mission systems, 
power and control, aerostructures, and 
mechanical. 
Collins Aerospace has a large footprint 
in Australia and has commenced the 
delivery of eight Digital Terminal Con-
trol System (DTCS) simulators to the 

National aerobatics champion Paul 
Bennet returned to Avalon with one of 
the most thrilling routines ever seen
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Australian Army. The company is also a 
subcontractor to Northrop Grumman, 
which currently supplies 40 per cent of 
the electro-optical distributed aperture 
systems (EA DAS) to the global F-35 JSF 
fleet. 
BAE Systems Signs US$245m Hawk 
contract
BAE Systems Australia has won a two-
year contract, worth US$245 million, 
to continue sustaining the RAAF Hawk 
Mk127 Lead-In Fighter fleet. The com-
pany will continue to sustain the Hawk 
fleet at Williamtown and RAAF Base 
Pearce in WA until at least 2022, with 
further potential performance-based 
extensions. 
The role includes all deeper and op-
erational-level maintenance, logistics 
and the management of the Australian 
supply chain for the programme. Hawk 
is a successful and proven advanced 
jet trainer that can put student pilots at 
controls of combat aircraft including the 
F-35 Joint Strike Fighter. Reflecting the 
RAAF’s strategy to bring innovative asset 
management to sustainment, the con-
tract sees BAE Systems Australia playing 
a critical role in the long-term availability 
and capability of the Hawk aircraft. 
Lockheed Martin in New Strategic 
Partnership
Lockheed Martin and the Common-

wealth have signed an Agreement for 
Australian F-35 sovereign sustainment 
contracts, establishing Lockheed Mar-
tin as a key Strategic F-35 sustainment 
partner for Australia. The Minister for 
Defence, Hon Christopher Pyne, made 
the announcement at the Avalon Air-
show. The Heads of Agreement pro-
vides a set of contracting principles 
for both the Australian Department of 
Defence and Lockheed Martin Austra-
lia to deliver ongoing F-35 sovereign 
contracts for the life of the F-35A Aus-
tralian fleet.
Chief Executive of Lockheed Martin 
Australia and New Zealand, Vince Di 
Pietro, said the agreement is the cor-
nerstone of the partnership between 
Lockheed Martin and the Australian 
customer and will reduce red tape for 
all new contracts. 
Kongsberg Extends its Reach
Norwegian company Kongsberg ex-
panded its Australian footprint with 
the victory in the NASAMS contest 
and with the prospect of selling its 
anti-ship missile to the RAAF. The 
company’s acquisition of Rolls Royce 
Commercial Marine, including its local 
subsidiary, has also added 40 employ-
ees to its Australian workforce. In July 
2017, the government announced 
Kongsberg and Raytheon were chosen 

to provide a medium to long-range air 
defence system for the Australian De-
fence Force through Project LAND 19, 
the National Advanced Surface to Air 
Missile System (NASAMS), which was 
originally developed for Norway.
Following this, Kongsberg opened an 
office in Canberra. NASAMS will give 
Australia an air defence capability far 
greater than provided by the legacy 
RBS-70 missiles. It will be able to de-
ploy to defend a mobile task group. 
Each system comprises the Fire Distri-
bution Centre for command and con-
trol, radars for air surveillance and the 
missile launchers. Other nations have 
used the U.S. Sentinel radar but Aus-
tralia plans to use the Australian CEA 
Tactical radar. 
Kongsberg is also offering Australia its 
Joint Strike Missile (JSM), an advanced 
anti-ship missile designed to be 
launched from the F-35 internal weap-
ons bay. Development concluded last 
June with F-35 integration now un-

g g y

The Airshow’s visually stunning Night Alight pageant, 
returned bigger and brighter than ever

One of the up and coming stars of 
the Australian aerobatic scene, Paul 
Andronicou, made his Avalon debut
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derway. Australia was especially inter-
ested in this capability, as initially, the 
U.S. did not regard developing F-35 
maritime strike as a priority. 
Raytheon ALQ-249 Next Generation 
Jammer 
By the middle of next decade, the 
RAAF will be fielding a world-class ca-
pability to blot out other people’s ra-
dio communications and to fool their 
radar. The Raytheon ALQ-249 next-
generation jammer mid-band is now 
in the final stages of development, 
with the U.S. Navy likely to declare ini-
tial operating capability in 2022. 
Australia sees ALQ-249 as a critical el-
ement of capability for the E/A-18G 
Growler aircraft and has participated 
in the development process. Six Aus-
tralians are embedded within the U.S. 
Navy development programme. The 
next generation jammer (NGJ) will re-
place the legacy ALQ-99 jammer.
ALQ-249 has been developed to 

cover the mid-frequency band where 
most threat systems can be found. 
Jammer pods to cover the low and 
high bands of the spectrum are un-
der development. A Growler shipset 
will comprise two underwing pods, 
each equipped with dual AESA an-
tennae and designed to work in con-
cert, dealing with multiple threats 
simultaneously. With high power, 
a jammer can simply swamp other 
people’s communications but the ca-
pability reportedly extends to spoof-
ing target radar systems through 
generating false returns. 
Global Hawk Lands at Avalon
Northrop Grumman Global Hawk un-
manned aircraft touched down at the 
Avalon Airshow. The aircraft, with a 
wingspan greater than a Boeing 737 
departed U.S. base on Guam, in the 
northern Pacific, and flew nonstop for 
5,700 kilometres, arriving at Avalon. 
However, Global Hawk is no stranger 

to Australia, the first aircraft visited 
Avalon in 2015 and others staged 
through Australia on route to surveil-
lance missions over Afghanistan early 
in the war on terror. Global Hawk is 
the parent to Triton, which Australia is 
buying to perform high-altitude long-
range surveillance out into the Indian 
and Pacific Oceans. It was the first pi-
lotless aircraft to cross the Pacific and 
a world record for absolute distance 
flown by a UAV and this impressive 
capability piqued Australia’s interest 
in an unmanned aircraft able to con-
duct broad area maritime surveillance 
(BAMS). 
Global Hawk and Triton perform dif-
ferent jobs but look similar. They can 
easily be told apart – Global Hawk is 
operated by the U.S. Air Force and is 
painted all grey while Triton is flown 
by the U.S. Navy and is white on top 
and grey on lower surfaces. 
Avalon Airshow 2021
AVALON 2019 has also splendidly her-
alded the upcoming 2021 show, which 
is expected to break records again as 
a major platform for the celebration of 
the RAAF’s 100th anniversary.
Reference Text/Photo:
www.airshow.com.au

A faithfully restored Hudson 
bomber was among the many 
classic warbirds to grace the skies

Smoke effects helped create what is called 
“The unforgettable SkyAces experience”

698 companies 
and 161 official 
industry and 
government 
delegations 
attended the 
event
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Embraer Delivers 500th 
Phenom 300
Embraer recently delivered the 500th 
Phenom 300 series business jet. Accord-
ing to General Aviation Manufacturers 
Association (GAMA) reports, the Phenom 
300 is the only business jet model to 
reach this milestone in the last 10 years. 
The Phenom 300 reportedly outper-
forms in the light jet class with its speed, 
range, comfort and technology. Being 
one of the fastest and farthest-flying 
light jet, the aircraft has set multiple 
speed records, certified by the National 
Aeronautic Association and the Federa-
tion Aeronautique Internationale.
“The Phenom 300 has fascinated cus-
tomers since it entered the market and 
its tremendous popularity only chal-
lenges us even more to continue to de-
liver the ultimate customer experience,” 

said Michael Amalfitano, President & 
CEO, Embraer Executive Jets. “This land-
mark delivery to a current Phenom 100 
customer with prior fractional owner-
ship experience further validates the 
true innovation that the Phenom 300 
delivers to private owners, corporations 
and operators in the Access Economy.” 
The Phenom 300E carries the “E” for 

“Enhanced” and refers to its inheritance 
of the Embraer DNA Design, first intro-
duced in its larger siblings, the Legacy 
450 and Legacy 500 medium cabin 
jets. The new interior design rendered 
a more spacious cabin with more per-
sonalisation options and greater ease of 
maintainability as well as great comfort 
in the light jet class.

Safran Reosc
Wins Fifth Contract for ESO’s ELT

afran Reosc, a subsidiary of 
Safran Electronics & Defense, 
recently signed a contract with 

the European Southern Observatory 

S (ESO) to design and produce the M5 
mirror, the fifth and final mirror for 
the Extremely Large Telescope (ELT). 
The ELT will reportedly be the most 
powerful telescope ever built.
The M5 mirror for the ELT is a flat el-
liptical silicon carbide mirror measur-
ing 2.70 by 2.20 metres. It will be the 
world’s largest mirror with optical 
precision in the 10 nanometre class 
built to date. The company is also re-
sponsible for the development and 
construction of the high-precision 
optical test bench, which will be used 
to measure the mirror’s optical qual-
ity throughout the polishing process.
This contract for the M5 mirror is the 

latest in a line of successes for the 
ELT. Safran Reosc previously won 
the contracts to make the thin glass 
petals of the M4 mirror in 2015, pol-
ish the M2 mirror in 2016 and polish 
the M3 mirror and all segments of 
the M1 mirror in 2017. The M5 mir-
ror will help stabilise the image from 
the ELT telescope. It will be mounted, 
by ESO, on a tip/tilt mechanism that 
will constantly oscillate at control-
lable frequencies of about 10 Hz, 
which means it has to be very light 
and rigid.
Safran Reosc will deliver the M5 mir-
ror in 2024 to ESO, which will then 
integrate the mirror in its structure.
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aab and the Finnish Defence Forces 
Logistics Command have signed a 
contract for deliveries of virtual 

simulators for marksmanship and basic 
combat training with associated main-
tenance for three years. The order value 
is approximately 9 million Euro and the 
first deliveries will take place in 2019.
This procurement is a part of the Finnish 
Armed Forces’ Training 2020 Programme; 
the virtual training simulators will be in 
full-scale use in 2021. The purpose is to 
give the Finnish soldiers a qualified train-
ing in a safe and environmentally friend-
ly indoor environment.
“This order marks a big breakthrough 
for our newly developed Ground Com-
bat Indoor Trainer (GC IDT). Finland will 
get a virtual training system that pro-
vides both width and depth, from basic 

Finnish Defence Forces Select Saab
training to advanced scenarios,” said Åsa 
Thegström, head of business unit Train-
ing & Simulation within Saab’s business 
area Dynamics.
The contract contains models of the 
weapons used in Finland, computers 
with software that creates the virtual 
environment and provides the basis for 
analysis after the training. Saab will also 

UAVOS Highlights Training Simulator
UAVOS INC. is providing a simula-
tor for testing UAVOS autopilot con-
trol capabilities of different types of 
unmanned vehicles ranging from 1kg 
to 1200kg in different weather condi-
tions. The simulator includes special 
software, as well as software for the 
ground control station, developed by 
the company. The simulator allows to 
make UAV trial flight in a virtual envi-
ronment before the start of its produc-
tion and to modify its design according 
to the results of such virtual flight tests.
The ground part of the UAVOS auto-
matic control system software con-
tains the integrated software block 
to simulate flight both in the virtual 
environment, as well as using the 
automatic control system hardware 
with the connection of the real au-
topilot (with imitated substitution of 
the autopilot sensor data by the flight 

S be responsible for maintaining the sys-
tem for three years.
“Saab has since 2006 been the provider 
of the Live simulation system KASI to the 
Finnish Defence Forces. This order marks 
a continued trust on Saab’s military 
Training & Simulation solutions,” added 
Anders Gardberg, Country Unit Manager 
for Saab in Finland.

simulator data).
Aliaksei Stratsilatau, Chairman of the 
Board and Lead Developer: “Virtual 
models built with a high degree of 
conformity to the future or a real air-
craft make it possible to almost per-
fectly set up the autopilot and test 
all flight modes, take-off and landing 
modes for both airplane-type UAVs 

and helicopters, copters, dirigibles 
and other non-standard types of air-
craft. This procedure allows to per-
form the first flight immediately in 
automatic mode and reduces the risk 
of loss of the equipment at the flight 
test stage during critical flight or op-
erating modes in strong wind and 
turbulence.”
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orthrop Grumman Corporation’s 
Distributed Training Center (DTC) re-
cently hosted simulated training for 

the U.S. Marine Corps at Joint Base Lang-
ley-Eustis in Hampton, Virginia, U.S.
During two training events, eight F-15E 
aircrew based at Mountain Home Air Force 
Base in Idaho trained with four Marines 
from Joint Base Lewis-McChord in Wash-
ington state via the DTC. The Marines, 
trained as Joint Tactical Air Controller/Joint 
Forward Observers (JTAC/JFO), are part of 
the 6th Air Naval Gunfire Liaison Company 
(ANGLICO) tasked with calling-in air strikes 

N and artillery fire in support of their attached 
formation. ANGLICO JTACs support Special 
Operations Forces and typically deploy to 
the battlefield in small teams.
Each mission scenario was designed, cre-
ated and supported by Northrop Grum-
man DTC engineers based on mission de-
mands. The multi-service close air support 
(CAS) training closely replicated scenarios 
in current battle zones where warfighters 
are deployed, while at the same time pro-
viding virtual and constructive training at a 
fraction of the cost of live training.
The DTC has provided live, virtual and 

constructive training for the U.S. Air Force 
for nine years, but this was the first time 
Marines used the DTC to train for their 
missions. Last year, the Army Rangers uti-
lised the DTC for the first time to train for 
deployment.
Developed for Air Force simulation train-
ing in 1999, Northrop Grumman’s Distrib-
uted Mission Operations Network (DMON) 
provides the connectivity and network in-
teroperability for the DTC, which became 
operational in 2010 to meet the need for 
real-world scenario development and ad-
vanced warfighter readiness training.

Series FFS Wins Additional Qualifications
AE recently announced that the 
Federal Aviation Administration 
(FAA) has qualified the first CAE 

7000XR Series Airbus A330 full-flight 
simulator (FFS) for Extended Enve-
lope and Adverse Weather Training. 
The qualification was obtained in Oc-
tober 2018 and CAE has already com-
pleted similar qualifications for Airbus 
A320 and Boeing 737NG, 777 and 787 
platforms, in compliance with FAA 
regulations. 

“We are committed to providing best-
in-class full-flight simulators to our cus-
tomers, and these qualifications will en-
able us to better prepare pilots for real-
life situations,” said Nick Leontidis, CAE’s 
Group President, Civil Aviation Training 
Solutions. “Among other manoeuvres, 
flight crews can now train for full stalls, 
upset prevention and recovery training 
on the CAE 7000 XR Series Airbus A330 
as well as other Airbus and Boeing air-
craft types. We will continue to work 

CAE 7000XR

C

U.S. Marines 
Conduct
 Virtual 
Training

closely with regulatory authorities and 
original equipment manufacturers to 
complete these qualifications on simu-
lators of all commercial aircraft types.”
With these latest qualifications, flight 
crews can train for full stalls, upset pre-
vention and recovery training (UPRT), 
icing conditions, gusting crosswind 
landings and bounced landing on 
CAE’s 7000XR Series Airbus A330 full-
flight simulator based on Airbus mod-
elling and flight test data.
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China Chooses Airbus 
H

17
5

he Rescue and Salvage 
Bureau (CRS) of the Chi-
nese Ministry of Trans-

port (MOT) is extending its 
medium class search and 
rescue helicopter fleet with 
the Airbus H175, beginning 
with a signature for two air-

craft in search and rescue (SAR) 
configuration.
These new H175s will perform 
SAR missions in one of the world’s 
busiest areas for marine traffic 
(seven of the 10 busiest container 
ports in the world are located in 
China) as well as other important 

offshore areas like 
the Bohai Sea and 
the Yellow Sea. These 
heavily trafficked wa-
ters represent a de-
manding operational 
environment where 
pilots must always be 
prepared for the un-
expected. The H175’s 
SAR configuration 
was chosen for its en-
durance, long range, 

T

hales Australia recently unveiled 
concept plans for the future of 
Lithgow Arms – a precinct to de-

velop and manufacture the next gen-
eration soldier weapons systems of the 
future Australian Defence Force.
In order to maintain a capability advan-
tage for Australia’s Defence Forces, the 
soldier weapons systems of the future 
will integrate both traditional manufac-
turing and digital technologies, includ-
ing 3D printing, advanced optical and 
targeting equipment and digitally net-
worked communications.
Thales’s plans envisage drawing togeth-
er these advanced skills and industrial 
capability in this next generation pre-

cinct to maintain an enduring, resilient 
and leading sovereign industrial capa-
bility for the Australian Defence Force 
in Lithgow.
The precinct will also integrate trade 
and research institutions, SME partners, 
and key industrial partners to create 
the soldier systems and small arms of 
the future and secure the next genera-
tion of manufacturing and engineering 
skills in Lithgow and across the Central 
West.
“Since 1912, the Lithgow Small Arms 
Factory (now known as Lithgow Arms) 
has proudly supported Australia’s sol-
diers on battlefields around the world,” 
said Thales Australia CEO Chris Jenkins.

“Thales Australia is seeking to build on 
this distinguished heritage to create the 
Sovereign Industrial Capability Precinct 
in Lithgow. This precinct will position 
Lithgow at the forefront of more than 
$2 billion of domestic and significant 
export opportunities in the next 10 
years,” he added.

T

Thales Australia
 Unveils Plans for Lithgow Arms

highly flexible cabin, and the He-
lionix avionics system, which eas-
es pilot workload and improves 
situational awareness.
The MOT/CRS has been one of Air-
bus’ most important customers in 
China for more than 10 years, to-
day flying four H225s. It operates 
four main air bases along China’s 
coast: Shanghai, Penglai, Xiamen 
and Zhuhai. This selection of the 
H175 SAR version follows one of 
the Government Flying Service 
(GFS) of Hong Kong, which took 
delivery of the first multi-service 
configuration, which includes the 
SAR configuration, in June 2018.
Today, H175s are in operation 
in the Netherlands, the UK, Den-
mark, Thailand, Australia, Mexico 
and Hong Kong, China.
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Gateway is the next big step in hu-
man exploration, and we are working 
to make Europe a part of it,” says David 
Parker, ESA’s human and robotic explo-
ration director.
NASA’s Orion spacecraft will trans-
port astronauts to the Gateway. Orion 
is powered by the European Service 
Module, which will give the crewed ve-
hicle a final push to inject it into trans-
lunar orbit.
Almost 50 years after the first human 
landing on the Moon, the Gateway will 
support human and robotic access to 
the lunar surface. “We will extend the 
presence of humans one thousand 
times farther into space compared to 
today’s International Space Station,” 
adds David Parker.
The Gateway will offer a platform for 
scientific discovery in deep space and 
build invaluable experience for the 
challenges of future human missions 
to Mars.

Nearly 400,000 km away from Earth, its 
orbit will provide excellent visibility of 
both the Earth and the Moon’s surface 
allowing it to relay communications.
According to the board, the Gateway 
“will stimulate the development of 
advanced technologies, expand the 
emerging space economy, and contin-
ue to leverage the societal benefits of 
space exploration for citizens on Earth.”
The Concept
Canada has already confirmed its com-
mitment to join NASA in the Gateway 
and contribute advanced robotics 
to the project, making the Canadian 
Space Agency the first partner agency.
ESA’s potential involvement includes 
the ESPRIT module to provide commu-
nications and refuelling of the Gateway 
and a science airlock for deploying sci-
ence payloads and cubesats.
ESA is also studying its involvement in 
the international habitation module 
working with the international partners.

Recently, the International Space 
Station partners have endorsed plans 
to continue the development of 
the Gateway, an outpost around the 
Moon that will act as a base to support 
both robots and astronauts exploring 
the lunar surface.
The Multilateral Coordination Board, 
which oversees the management of 
the Space Station, stressed its com-
mon hope for the Gateway to open up 
a cost-effective and sustainable path 
to the Moon and beyond.
The announcement comes after sev-
eral years of extensive study among 
space agencies who have developed 
a technically achievable design. The 
partnership includes European coun-
tries (represented by ESA), the U.S. 
(NASA), Russia (Roscosmos), Canada 
(CSA) and Japan (JAXA).
“We are getting ready, together, to 
send humans farther into the Solar 
System than ever before. The lunar 

Launching a ‘Gateway’ 
to the Moon
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A possible commitment towards build-
ing Europe’s contributions to the Gate-
way will be one of the key decisions to 
be made by Ministers at the Space19+ 
Conference in November 2019.
The Gateway would not be possible 
without the International Space Sta-
tion. After two decades of successful 
operations in orbit and a solid part-
nership on Earth, the Space Station 
is reportedly the world’s largest co-
operative programme in science and 
technology.
With more than 100 countries having 
used it for research and education ac-
tivities, the partners remark that the 
Space Station is also nurturing a grow-
ing economy of business and services 
in Earth’s orbit.
“This international team has not only 
built the Space Station and risen to the 
challenges of its day-to-day dynamic 
operation, but, most importantly, de-
livered tangible benefits to humanity,” 
says the statement.
The Space Gateway will allegedly be 
humanity’s first spaceship, a crewed 

platform in deep space from which hu-
man exploration of the Solar System 
can set forth. During the 2020s, the 
Space Gateway will be assembled and 
operated in the vicinity of the Moon, 
where it will move between different 
orbits and enable distant human space 
missions. It will be a testing ground for 
the challenges of long-duration human 
missions in the environment of deep 
space.
Placed farther from Earth than the cur-
rent Space Station – but not in a lunar 
orbit – the Gateway will offer a staging 
post for missions to the Moon and Mars.
Like a mountain refuge, it will provide 
shelter and a place to stock up on sup-
plies for astronauts en route to distant 
destinations. It will also offer a place to 
relay communications and can act as a 
base for scientific research.
The Gateway will weigh around 40 
tonnes and will consist of a service 
module, a communications module, 
a connecting module, an airlock for 
spacewalks, a place for the astronauts 
to live and an operations station to 

During the 
2020s, the Space 
Gateway will be 
assembled and 
operated in the 
vicinity of the 
Moon 

command the gateway’s robotic arm 
or rovers on the Moon. Astronauts will 
be able to occupy it for up to 90 days 
at a time.
Plans are currently at an early stage of 
definition and envision a power and 
propulsion system, a small habitat for 
the crew, a docking capability, an air-
lock, and logistics modules.
Reference Text/Photo:
www.esa.int

The Gateway concept
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KONGSBERG’s JSMs to be 
on Japanese F-35s

Kongsberg Defence & Aerospace 
AS (KONGSBERG) recently entered into 
contract with Japan to supply the initial 
deliveries of JSM (Joint Strike Missile) for 
their fleet of F-35 fighter aircrafts. The 
JSM development started in 2008 and 
was completed in mid-2018 after a se-
ries of successful validation test firings. 
JSM is a fifth-generation cruise missile 

available for integration on fixed wing 
aircraft to include F-35 internal carry.
“This is an important international 
breakthrough which demonstrates the 
importance of cooperation between 
Norwegian authorities, Norwegian De-
fence Research Establishment and Nor-
wegian industry,” says CEO of KONGS-
BERG Geir Håøy.

The JSM is a long-range sea- and land-
target missile that can be carried inter-
nally in the F-35 and thus ensuring the 
aircraft’s low-signature stealth capabili-
ties. It is a new missile that will expand 
the overall capabilities of the F-35. Re-
portedly, no other weapon on the mar-
ket today can perform the same types 
of missions.
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“The international F-35 user consor-
tium is showing great interest in the 
JSM and KONGSBERG is proud to have 
been selected by Japan to provide the 
JSM for their F-35 fleet. This is a major 
milestone for the JSM programme, en-
tering into the production phase,” says 
Eirik Lie, President, Kongsberg Defence 
& Aerospace AS.
Advanced Missile System
JSM includes advanced mission plan-
ning system to exploit sea and land 
geography. JSM employs a highly ac-
curate navigation system and low alti-
tude flight profile. JSM is based on the 
well-proven and modern technology of 
NSM (Naval Strike Missile), which is op-
erational in the Royal Norwegian Navy 
(RNoN) and Poland.
The JSM range allows for launch plat-
form survivability and flexible mission 
routing to enhance survivability and 
mission success. Its capabilities include:

Survivability – multiple attributes to 
ensure survivability against advanced 
threat systems

Lethality – demonstrated against ship 
and relocatable land targets 

Target Selectivity – true Autonomous 
Target Recognition capability

Suitability – F-35A and C model inter-
nal carry; for all F-35 variants external 
carry and other fixed wing and mari-
time patrol aircraft
The JSM is designed with a stand-off 
range to protect the launch platform 
from being detected and engaged by 
enemy Air Defence Systems. JSM has 
high survivability against modern and 
future Air Defence systems.
This is accomplished by the following: 
passive sensors, very low signature, ex-
tremely low sea skimming altitude, ter-
rain following flight, high agility with 
selectable endgame, flight profiles, and 
very precise designated time-on target.
An advanced mission planning system 
utilises all these capabilities to gener-

ate optimum engagement plans. Salvo 
capability, i.e. multiple missiles towards 
one target, is also available for highly 
defended, high value targets.
The JSM warhead effect is given by 
three main elements; warhead size, 
warhead fuze and target hitpoint. It 
has selectable aim point in the target 
and has proven to hit the target very 
precisely. This capability enables selec-
tion of controlled destruction effect, 
ranging from maximum damage to 
controlled/minimum damage. Termi-
nal accuracy has been demonstrated to 
less than 2 feet (distance between aim 
point and actual hit point).
The JSM has a 500lbs class warhead 
with a gross weight of 120 kg and ex-
plosive weight of 100 kg (TNT equiva-
lent). The warhead is a combined blast 
(primary effect) and fragmentation 
(secondary effect) warhead with insen-
sitive High Explosive (HE) charge. The 
warhead casing is made of titanium al-
loy with a steel-grid for fragmentation 
effect. 
The fuze is programmable with custom 
designed fuze programmes down-
loaded prior to launch. The warhead is 
insensitive munition certified.
Selectivity and Integration
The JSM features sophisticated target 
acquisition with Autonomous Target 
Recognition (ATR) facilitated by an im-
aging infrared seeker. Advanced recog-

nition algorithms provide capability to 
identify targets to ship class and pre-
vent attack of white/neutral shipping.
There is a 100 per cent confidence in 
separation of “white” and “red” ship-
ping. The JSM mission planning system 
incorporates a national database with 
a library of potential targets. A sub-set 
of the target library is downloaded to 
the JSM prior to launch. For each tar-
get class in the database there will be a 
set of recognition characteristics, a de-
fault aim point position together with 
a corresponding warhead fuze profile, 
and default missile end-game tactics. 
Prior to launch, the operator may in-
spect and modify the end-game tactics 
and aim point. Kongsberg will provide 
customers with a software application 
package and training for target library 
development.
JSM fits into the internal weapons bay 
of the F-35 A and C versions. The sys-
tem can also be carried on external 
stations on F-35, F-16, F/A-18 and F-15.
Furthermore, JSM accommodates 
modern standards for integration to 
fast jets. The datalink design provides 
for interoperability with current and 
future network concepts. JSM being 
based on a fire and forget concept is 
robust against variations in data link 
connectivity.
Reference Text/Photo:
www.kongsberg.com

JSM fits into the internal weapons bay of the F-35 A and C versions
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Rheinmetall recently announced 
that the company has lodged a bid in 
response to the Australian Army’s Land 
400 Phase 3 – Mounted Close Combat 
Capability Request For Tender (RFT). 
Under the tender, the Australian Army 
is offered the Lynx Infantry Fight-
ing Vehicle (IFV) with the Lance tur-
ret; Lynx Manouevre Support Vehicle 
(MSV); an established and growing 
network of suppliers across Australia; 
continued use of the Military Vehicle 
Centre of Excellence in Queensland, 
and a comprehensive support and 
training system. 
The Lynx IFV and the Lynx MSV have 
been designed and tested to meet the 
demanding requirements of the Aus-
tralian Army, NATO and NATO allies. 
The Lynx vehicle system provides high 
level of survivability, mobility, lethality, 
knowledge, and growth that will excel 
in close combat operations. 
The modular architecture of the Lynx 
also delivers significant cost benefits 
by drawing on Rheinmetall’s exper-

tise and extensive development of 
contemporary combat vehicles. This 
results in a system that requires only 
two Lynx base vehicle configurations 
to achieve the nine roles sought under 
the Australian Army’s RFT. The modular 
system architecture also covers the four 
additional roles sought in the Australian 
Army’s Request for Information, includ-
ing a mortar variant, a logistics variant, 
and a protected amphibious Lynx.
The vehicle system provides protection 
against the full spectrum of threats in-
cluding blast, IED, direct and indirect 
fire, cluster munitions, and anti-tank 
guided missiles. With enhanced lethal-
ity and the mobility of a main battle 
tank, Lynx will enable the Army to cope 
with the complex nature of warfighting 
in diverse environments and against a 
range of adaptive threats. 
Rheinmetall’s Global Head of Vehicle 
Systems, Ben Hudson said: “The sig-
nificant protected volume within the 
Lynx vehicle is unmatched in this class 
and ensures the three crew and a mini-

mum of six dismounts can conduct ef-
fective close combat operations while 
providing unrivalled growth and flex-
ibility for the future.”
Cutting-edge Turret
Featuring 360-degree armour protec-
tion, the medium-calibre LANCE mod-
ular turret system is based on a new 
concept and can be deployed in a wide 
variety of combat and security roles. Its 
systematic modularity enables maxi-
mum variability, combining surviv-
ability with a ready upgrade capability. 
Innovative optronic modules assure 
high-precision fire control. Depending 
on customer requirements, and with a 
multitude of different modules, LANCE 
is available either in a two-man turret 
configuration or as a remote-control 
turret system.
The LANCE RC is a remote control, me-
dium-calibre turret system on the cut-
ting-edge of modern military technol-
ogy. Owing to its compact dimensions 
and low weight, it can be mounted on a 
variety of different platforms, including 

Rheinmetall 
Offers Combat  Vehicles to Australia 
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relatively lightweight wheeled vehicles. 
Moreover, the modular turret concept 
offers scope for growth throughout the 
product’s entire lifecycle. 
Even today, the basic version’s capa-
bilities can be expanded in a number 
of ways: with a situational awareness 
system, for example, or an indepen-
dent weapon station or additional 
commander’s sight for providing hunt-
er-killer functionality. Importantly, the 
LANCE RC’s crew can reload without 
leaving the safety of the armoured 
fighting compartment. This feature is 

a direct response to experience gained 
during current deployed operations, 
as is the ability to fire the weapon in 
super-elevation mode (60-degrees).
The Rheinmetall Lance turret is con-
tracted to be delivered to the Austra-
lian Army under Land 400 Phase 2 and 
will be manufactured in Brisbane for 
the local and export markets. The digi-
tal Lance turret provides the crew with 
sensor systems, advanced automatic 
tracking and targeting capabilities, 
and weapon integrated battle man-
agement all in a connected and digi-

tally enabled platform. This common 
electronic architecture provides en-
hanced combat effectiveness for the 
crew, generating a range of scalable 
and precise effects to deal with threats 
on the current and future battlefield. 
Centre of Excellence
Rheinmetall is creating an enduring 
Australian capability with the con-
struction of the Military Vehicle Centre 
of Excellence (MILVEHCOE) near Bris-
bane. By the time Land 400 Phase 3 
is contracted, the MILVEHCOE and its 
supporting national military vehicle 
industry network of Australian sup-
pliers will be qualified for all of the 
common systems and components 
required for the Rheinmetall Lynx and 
Lance solution. 
Rheinmetall Defence Australia’s Man-
aging Director, Gary Stewart said: “The 
Australian Army will benefit from the 
Lynx IFV that will be designed, built 
and supported from the MILVEHCOE, 
with an expanded Australia-wide mili-
tary vehicle industrial network.
“This national approach will directly 
reduce the total cost of ownership 
for defence, create long-term highly 
skilled regional jobs, and deliver endur-
ing economic benefit through a strong 
sovereign military vehicle industry.”
Components and designs already 
incorporated into the Lynx platform 
are supplied from companies located 
around Australia like Supashock in 
Adelaide, Cablex in Melbourne, Bisal-
loy Steels in Wollongong, and Milspec 
Manufacturing in Albury. 
Ongoing investment by Rheinmetall 
in research and product development 
directly contributes to Australian Lynx 
and Lance designs and foundation 
technologies. Coupled with targeted 
global opportunities, this creates new 
export orders for Australian industry. 
Reference Text/Photo:
www.rheinmetall-defence.com

LYNX Protected Amphibious Vehicle

LYNX can be air transported on a C17
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Defeating Threats with MAPS

In a series of live-fire tests, the Modu-
lar Active Protection System (MAPS)-
enabled systems defeated 15 out of 15 
anti-tank guided missiles by jamming 
their signals, causing them to fly off-
target.
“The success of the U.S. Army’s testing 
shows the effectiveness of an active 
protection system that can rapidly re-
fresh with new components to meet 
specific mission and platform require-
ments,” said Michael Williamson, vice 

president of Sensors & Global Sustain-
ment at Lockheed Martin.
Lockheed Martin engineers led hard-
ware and software integration of an 
Ariel Photonics countermeasure into 
the MAPS framework ahead of the tests. 
They also supported U.S. Army Combat 
Capabilities Development Command 
Ground Vehicle Systems Center efforts 
with BAE Systems and Northrop Grum-
man in integrating two other counter-
measures and a cueing sensor.

Lockheed Martin was awarded the 
initial MAPS prototype controller con-
tract in 2014 and continues to manu-
facture and deliver base kits to MAPS 
stakeholders. The base kit consists of a 
controller, user interface, power man-
agement distribution system, and net-
work switch and application software. 
It provides processing power to MAPS-
enabled sensors and countermeasures 
and directs them in defeating incoming 
missiles and rockets. 
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The Modular Active Protection Systems 
Controller is the backbone of the U.S. 
Army’s MAPS solution now in develop-
ment at the Tank Automotive Research, 
Development and Engineering Center.
The base kit integrates sensors and 
countermeasures in an open, com-
mon framework to detect, track, clas-
sify, and defeat existing and emerging 
threats like rocket-propelled grenades 
and anti-tank guided missiles targeting 
MAPS-equipped vehicles. It is designed 
to protect current combat vehicles, as 
well as support future vehicle protec-
tion system capabilities.
Saving Lives
MAPS is a framework for a modular, 
open-systems architecture. It is not an 
active protection system. This frame-
work consists of the controller software 
and hardware that will allow the active 
protection system to function once it is 
developed.
MAPS delivers an enduring framework 
and controller that provide the quick-
est path to active protection systems 
that are modular, upgradeable and 
safety compliant for ground vehicles 
across the fleet. It will enable state-of-
the-art protection to save the lives of 
soldiers and marines. 
Key deliverables of the programme are 

a MAPS Framework (MAF), and a safe-
ty-compliant Modular APS Controller 
(MAC). The framework is based on open 
systems architecture principles and al-
lows the integration of MAF-compliant 
APS sensors and countermeasures. The 
controller facilitates implementation in a 
manner that results in significant reduc-
tions in overall cost, schedule and risk. 
In April 2017, a team from Northrop 
Grumman, Lockheed Martin and gov-
ernment engineers integrated APS 
soft-kill subsystem components using 
the tenants of the MAPS framework. 
The evaluation demonstrated the first 
end-to-end engagement, from cue to 
defeat, of an APS using the MAPS ap-
proach, as well as verified and validated 
assumptions in the MAF Knowledge 
Point 3 Standards and protocol stan-
dards. MAPS updates are released to 
industry and academic partners on a 
periodic basis to keep collaboration 
partners in the loop, ensuring they are 
able to actively contribute to the devel-
opment process. 
A MAPS-specified open-architecture 
design enables the MAPS Controller 
to readily integrate best-of-breed self-
defence systems from multiple vendors 
onto ground vehicles. The result is a 
modular, scalable and ruggedised ve-
hicle protection system.

The open-architecture controller at 
the core of the base kit offers modu-
larity and scalability to support up-
grades and future vehicle protection 
system capabilities. Other components 
include a user interface, power man-
agement distribution system, network 
switch and application software.
The MAPS base kit is reusable and re-
freshable. Its open-architecture design 
enables users to selectively upgrade 
sensor and countermeasure compo-
nents across all MAPS-enabled plat-
forms. Upgrading at the component 
level reduces life cycle costs and pro-
motes best-of-breed solutions. Most 
importantly, it reduces the time re-
quired to respond to emerging threats.
The MAPS Controller’s architecture 
is the core of an open, modular and 
scalable active protection system 
suite. Substantial reserve processing 
capability, open standard interfaces 
and high-speed communications 
bandwidth provide plenty of room for 
expansion and support for multiple 
system applications.
The U.S. Army is pursing three variants 
of MAPS: Trophy APS, for use on the 
Abrams; Iron Curtain APS, for use on 
the Stryker; and Iron Fist APS, for use 
on the Bradley. Reportedly, the Trophy 
APS will be fielded by 2020.  

The MAPS 
Controller’s 
architecture is the 
core of an open, 
modular and 
scalable active 
protection system 
suite The MAPS base kit is reusable and refreshable
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An ever-increasing level of hostile 
threats to aircraft and helicopters has 
now been recognised in both military 
operational and civil scenarios taking 
place globally. According to estimates, 
more than 500,000 shoulder-launched 
surface-to-air missiles and Man-Porta-
ble Air Defence Systems (MANPADS) 
have now appeared on the internation-
al market. Unfortunately, owing to mul-
tiple conflicts taking place worldwide, 
many of these systems are now in the 
possession of terrorists or threatening 
non-state organisations.

Countering the IR-SAM Threat
A high percentage of the aircraft losses 
registered in recent hostilities have 
been caused by Infrared Surface-to-
Air Missiles (IR SAMs), laser and radar 
threats. The threat of IR-guided anti-
aircraft missiles is clear and evident that 
they are an undeniable danger to both 
aircraft and aircrew. 
Facing the IR-SAM Challenge
To counter the increasing threat by IR-
guided missiles, countries and armed 
forces are now committed to deploy-
ing more sophisticated solutions for 

aircraft self-defence; notably, advanced 
Missile Warning System (MWS) and so-
phisticated countermeasures against 
IR-guided missiles. To respond to this 
challenge, HENSOLDT has developed 
the Airborne Missile Protection System 
(AMPS) as a flexible stand-alone, off-
the-shelf self-protection suite for heli-
copters and fixed-wing aircraft.
AMPS is well-placed to combine vari-
ous kinds of warning sensors, counter-
measures and other avionic equipment 
in order to protect the platform and its 
crew against a variety of threats as e.g. 

‘AMPS’ 
Never Fly Without It
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AMPS combine various 
kinds of warning sensors

AMPS can be augmented by laser and radar warning systems

MACS - Acting Against False Alarms
One of the most important require-
ments for operators is a low false alarm 
rate alongside a high probability of 
declaration and reliability. 
A very low false alarm rate is crucial 
to avoid unintended flare deploy-
ment, particularly during operations 
like Search and Rescue (SAR) mis-
sions, or for civil applications such as 
the transportation of Heads of State 
or other VIPs. 
With this challenge then in mind, sig-
nificant reductions on false alarm rates 
can be achieved through use of the 
Missile Approach Confirmation Sensor 
(MACS). The MACS thus provides threat 
information concerning the distance 
and velocity of the missile to be put to 
further use during the countermeasure 
phase.
AN/AAR-60 Against IR-guided Threats
The MILDS AN/AAR-60 is a passive 
MWS designed to detect, track and pro-
vide warning of threatening missiles at 
maximum range. The high resolution 
offered by MILDS thus allows rapid 
discrimination of both stationary and 
moving UV point sources. MILDS op-

eration is then permitted in both urban 
and battlefield environments with a 
minimum of false alarms. 
Offered as an option, MILDS Block 
2 can be featured alongside HFI to 
help detect incoming tracer ammu-
nition. This variant can determine 
the origin of hostile fire and de-
cide which evasive manoeuvres will 
prove most effective.
ALTAS - Thwarting Laser-Based Threats
Laser-guided weapons and laser-beam 

AMPS Key Features

   for individual operational needs

   Self-Protection-System

    avionic systems required 

    consumption

infrared, laser or radar guided missile 
threats. Its modular design allows it to 
be easily adapted and configured to 
the specific operational needs and for 
different mission profiles.
In the name of detecting SAM threats 
effectively then, AMPS can be aug-
mented by laser and radar warning 
systems to guarantee the best possible 
protection through timely detection. It 
is no coincidence then that Hensoldt’s 
self-protection systems are in opera-
tional use on more than 700 military 
and VIP platforms for a range of cus-
tomers worldwide.
AMPS – The Modular Design
Various configurations are possible of 
the AMPS self-protection capability; 
these are dependent on individual cus-
tomer’s needs and their distinct opera-
tional requirements. These configura-
tions combine selected sub-systems to 
deliver a desired effect, meaning that 
they could be integrated into AMPS as 
a Missile Warning System (MWS), a Laser 
Warning System (LWS), a Radar Warning 
System (RWS) a Counter Measure Dis-
penser System (CMDS), a Directed Infra-
red Countermeasure (DIRCM) an Inertial 
Attitude System (IAS) and a Control and 
Display Unit (CDU) for system operation.
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rider (LBR) anti-aircraft missiles are 
still commonly taken as part of state-
owned arsenals. Yet the general trend 
has moved towards a wide distribution 
of laser applications used in current 
conflicts. 
In response to this demand, the ALTAS 
LWS designed, is a passive LWS to de-
tect, track and provide warning of hos-
tile laser sources aiming at the platform. 
It may include laser target designators, 
laser range finders and laser beam rider 
(only ALTAS- 2QB). 
Due to the high sensitivity of its beam-
rider detector, ALTAS-2QB provides 
in-time warning for countermeasures 
against beamrider threats (e.g. flight 
manoeuvres). Only two ALTAS sensors 
per system are then needed for a 360° 
coverage.
RWS Tackles Radar-Based Threats
The small, rugged and light-weight 
RWS provides self-protection capabili-
ties to utility and combat helicopters 
or other aircraft. The RWS can reliably 
intercept, analyse and identify radar 
signals to determine the relevant di-
rections of arrival, even in operational 
scenarios characterised by high-densi-
ty electromagnetic environments.
CDU Control-and-Display Unit
In performing the vital EW Controller 
function, the CDU serves as the con-
trol-and-display element for the com-
plete self-protection system. By doing 
so, the CDU provides the functions of a 
sequencer for AMPS’ Counter Measure 
Dispenser System (CMDS).
AMPS has been selected for numerous 
platforms, such as the CH-47, C-130, 
CH-53, EH101, UH60, Mi-8, Mi-17, Mi-
171, H145, EC155, EC635, Cougar, 
Puma, Panther, Bell 407, P3C, Cessna 
208 and King Air 200.
HENSOLDT’s self-protection systems 
are in operational use on more than 
700 military and VIP platforms for vari-
ous customers worldwide.

HENSOLDT and Airbus Helicopters signed a framework agreement for 
the delivery of the Airborne Missile Protection System (AMPS), at the end of 
last year. Initially, the agreement will have a term of 10 years without any mini-
mum purchase requirement being set. 
Recently, the first order was placed. HENSOLDT will deliver a total of 20 com-
plete AMPS systems for the military multirole helicopter H145M in 2019/2020. 
At the moment, HENSOLDT offers AMPS in two standard configurations for 
different applications. The customers choose the modules of their systems 
and the number of sensors needed to meet their requirements. The standard 
modules include MILDS (Missile Launch Detection System), MILDS Block 2 and 
ACDU (Advanced Control and Display Unit). Moreover, the agreement has pro-
visions for a gradual extension by means of additional equipment. Plus, since 
the system can theoretically be used on all Airbus Helicopters platforms, the 
one-off costs will turn out to be much lower for the customer, or such costs 
may even not be incurred at all.
HENSOLDT’s AMPS is already deployed on Airbus Helicopters’ H225M and 
H135M platforms. Furthermore, the initial AMPS-M project was carried out 
with great success on H145. The first H145M platforms were also equipped 
with AMPS for further customers.

HENSOLDT and Airbus 
Collaborate on AMPS



29

SB-1 DEFIANT Helicopter 
Achieves First Flight
The Sikorsky- Boeing SB-1 Defi-
ant coaxial helicopter took off from 
a West Palm Beach, Florida, U.S., 
facility in the early morning 
of March 21, achieving its 
first flight.
This aircraft, developed 
by Sikorsky, a Lockheed 
Martin Company, and 
Boeing, is part of the 
U.S. army’s Joint Multi-
Role technology dem-
onstration programme 
aimed at helping the 
service define require-
ments for a medium-lift 
Future Vertical Lift aircraft. 
 “The design and develop-
ment of Defiant has revealed the 
capability advancement that is truly 
possible for Future Vertical Lift,” said 
David Koopersmith, vice president 
and general manager, Boeing Vertical 
Lift. “Clearly, the performance, speed 
and agility of Defiant will be a game 
changer on the battlefield and we look 
forward to demonstrating for the U.S. 
Army the tremendous capabilities of 
this aircraft.”
With its two coaxial main rotors and a 
rear mounted pusher propulsor, De-
fiant is unlike production rotorcraft 
available today. It represents a leap for-
ward in technology to achieve the U.S. 
government’s desire for vast increases 
in speed and range while improving 
manoeuvrability and survivability in 
a cost-effective way. Defiant’s use of 
X2 Technology will allow the army to 
penetrate from strategic standoff and 
exploit gaps created in complex Anti-

Access Area Denial systems against 
near-peer adversaries.
“Defiant is designed to fly at nearly 
twice the speed and has twice the 
range of conventional helicopters 
while retaining the very best, if not bet-
ter, low-speed and hover performance 
of conventional helicopters,” said Dan 
Spoor, vice president, Sikorsky Future 
Vertical Lift. “This design provides for 
exceptional performance in the objec-
tive area, where potential enemy activ-
ity places a premium on manoeuvrabil-
ity, survivability and flexibility. We are 
thrilled with the results of today’s flight 
and look forward to an exciting flight 
test programme.”
The helicopter is participating in the 
army's Joint Multi-Role-Medium Tech-
nology Demonstrator programme. 

Data from Defiant will help the Army 
develop requirements for new 

utility helicopters expected 
to enter service in the early 

2030s. This flight marks 
a key milestone for the 

Sikorsky-Boeing team 
and is the culmina-
tion of significant 
design, simulation 
and test activity to 
further demonstrate 

the capability of the 
X2 Technology.

X2 Technology is scal-
able to a variety of mili-

tary missions such as at-
tack and assault, long-range 

transportation, infiltration and 
resupply. Defiant is the third X2 air-

craft in less than 10 years.
Boeing and Sikorsky have been the 
lead providers of Attack, Assault, and 
Heavy Lift Helicopters for the U.S. De-
partment of Defense with a proven 
track record and a demonstrated abil-
ity to exceed customer requirements.
Designed for the Army’s attack and 
assault missions as well as the Marine 
Corps long-range transportation, in-
filtration and resupply missions, the 
Defiant is uniquely suited to provide 
the warfighter with unmatched ca-
pabilities for the U.S. Military’s various 
missions.
Sikorsky and Boeing have designed the 
Defiant to provide the right combina-
tion of speed, lift and range that are 
paramount to both the assault and at-
tack missions while increasing overall 
manoeuvrability and agility.
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iXblue’s GAPS Destined       

The French General Directorate of 
Armament for Technical Naval Applica-
tions (DGA Technique Navales–DGA/
TN) has selected iXblue’s acoustic po-
sitioning system (GAPS) for its Autono-
mous Underwater Vehicle (AUV) posi-
tioning and monitoring applications.
DGA Technique Navales (formerly GES-
MA) is an entity specialising in experi-
mentation within the domain of mine 
warfare, as confirms Hubert Pelletier, 
Head of the Acoustics Division of iX-
blue: “The choice of GAPS by the DGA/
TN, which is the reference in France 
in the area of mine warfare, is a clear 
mark of the confidence placed in our 
underwater positioning technology. 
This contract has further strengthened a 
longstanding working relationship with 
the DGA/TN as testimony to the quality 
and reliability of our Gaps acoustic posi-
tioning system for strategic military ap-
plications such as mine warfare.”
The new contract announced by the 
DGA/TN confirms the widespread suc-

cess of iXblue’s acoustic positioning 
system over the past few years. In fact, 
in recent years, GAPS has been adopt-
ed by more than 120 key players in the 
military and civil sectors worldwide, so 
establishing itself as a leading product 
for operations requiring the precise 
positioning of underwater vehicles, 
towed fish and divers. 
GAPS’ Phins Subsea Integration
Phins Subsea is a subsea inertial navi-
gation system providing position, true 
heading, attitude, speed, depth and 
heave, featuring a high-accuracy iner-
tial measurement unit coupled with an 
embedded digital signal processor in 
order to run an advanced Kalman filter. 
Phins Subsea can be pre-assembled 
and pre-calibrated with a doppler ve-
locity log version, making the system 
easy to install and ready to use for more 
precise navigation. 
GAPS is a high-performance Ultra Short 
Baseline (USBL) positioning and com-
munication system employed for locat-

GAPS opens 
its 3D antenna 
broadly, up to 
as much as 200 
degrees

ing and communicating subsea assets, 
which combines an USBL antenna and 
a fibre-optic inertial navigation system 
(INS) in the same housing. The system 
employs advanced acoustic techniques 
and wideband signals to ensure maxi-
mum performance in the most difficult 
of conditions.
The GAPS system boasts a pre-calibrat-
ed USBL antenna offering very high-
precision geo-referenced positioning 
performance, particularly in shallow 
waters and in noisy environments. In 
addition, a telemetry function enables 

Gaps USBL System



an acoustic communication link to 
recalibrate the inertial navigation sys-
tems (INS) on board the underwater 
vehicle, as well as for command and 
control of the AUV. 
GAPS opens its 3D antenna broadly, up 
to as much as 200 degrees. The innova-
tion taking place here gives the system 
unrivalled capacity in terms of horizon-
tal tracking, while enabling the system 
to cover a very extensive area and keep 
the mothership well away from the 
area of risk. 
Oil, Gas and Defence Applications
Being both compact and lightweight, 
GAPS is very easy to integrate and use 
when installed on a range of platforms 
(hulls of ships, hoisting systems, poles, 
buoys and surface drones). Its most 
notable application areas are structure 
placement, Remotely Operated under-
water Vehicles (ROV) navigation, au-
tonomous underwater vehicles (AUV) 
and glider operations. 
GAPS has also been used for towfish 
tracking, cable/pipe laying, diver track-
ing, exploration, drilling, mining and 
Dynamic Positioning (DP). It can num-
ber amongst its civilian applications use 

      for the French Navy

GAPS Features

  communication solution 

  performance

   enced position for the beacon 

  navigation suites 

  (iXblue and 3rd party) 

  Gyro in one equipment) 

  available

  (DELPH RoadMap) 

by seabed crawlers, touch-down po-
sitioning, mattress lay, plough/trench 
positioning, Out-of-Straightness, BSR 
positioning, seismic (streamer, nodes, 
OBC), rig move, anchor positioning and 
riser positioning. 
Meanwhile, the defence sector has 

used GAPS for diver and AUV track-
ing, underhull inspection, imagery and 
mine countermeasures. GAPS has also 
proved popular amongst scientists 
who have integrated its use in ROV, 
AUV, gliders and towfish tracking.
Key GAPS Components

-
prises of the acoustic array serving to 
communicate with the transponder(s) 
installed on the target(s), the INS for 
motion compensation and absolute 
georeferencing, as well as the compo-
nents required for electronics and sig-
nal processing.

-
takes place through a 50 m or 95 m 
long cable. Here, the possible options 
are ATEX, 95m or a greater length by 
using the repeater Box.

to interface between the GAPS head 
and external peripherals. It includes a 
power supply from mains and 28 Vdc, 
Ethernet connector, RS422 / 232 input 
/ output and synchro in / out on BNC.

-
able as an option, one including a GPS 
receiver.

Gaps onboard

31
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Leonardo recently at-
tended the Australian International 
Airshow 2019 in Avalon Airport near 
Melbourne with a Royal Australian Air 
Force (RAAF) C-27J tactical airlifter, an 
asset for transport and disaster relief. 
The company also highlighted the 
bestselling AW139 helicopter, operated 
daily in NSW, VIC and QLD for Emergen-
cy Medical Service.
Drawing on over 50 years’ experience 
in the Australia, Leonardo brings en-
hanced services and leading technolo-
gies to the country serving commercial 
and government customers. By com-
bining its business and expanding its 
presence in the region, as outlined in 
its industrial plan, the company will 
be able to respond a number of ma-
jor requirements in Australia and New 
Zealand such as the Future Maritime 

Surveillance Capability (FMSC) and 
SEA129 (Unmanned Systems) where 
the company can leverage on its exten-
sive experience in the air, maritime, un-
manned and helicopter domain.
Leonardo’s C-27Js
The RAAF is the second largest cus-
tomer for Leonardo’s C-27Js, with a 
fleet of 10 aircraft. The aircraft is a true 
military tactical/battlefield airlifter able 
to routinely operate from short austere 
airstrips, including soft and unprepared 
ground. 
The C-27J offers unique qualities not 
commonly found in other aircraft of the 
same class or derived from commercial 
turboprops: ruggedness, reliability, sur-
vivability and manoeuvrability. Recent-
ly, the RAAF’s C-27Js have conducted 
flood relief missions in Queensland, 
transporting fuel to regional airports 

and providing assistance to local com-
munities. Having demonstrated these 
performances, the C-27J will be offered 
to New Zealand as a replacement for 
the aging C-130H fleet.
The C-27J is a new generation tactical 
airlifter with great market success, with 
82 aircraft already sold to 14 operators 
across five continents. The aircraft offers 
high operational effectiveness together 
with competitive costs, flexibility, one 
of the best performances in its category 
in all conditions and unique interoper-
ability with larger airlifters. It is a twin-
engine turboprop tactical airlifter with 
modern technologies in avionics, pro-
pulsion system and other on-board 
systems.
Thanks to its very versatile design, the 
C-27J is ideal for roles including troop 
and materials transport, medical evacu-

Leonarddo recently at-
t d d th A t li I t ti l

Surveillance Capability (FMSC) and
SEA129 (U d S t ) h

and providing assistance to local com-
iti H i d t t d th

Leonardo Wows Australia
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ation, paratroops and cargo loads air-
drops, search and rescue (SAR), logistic 
supply, humanitarian support, firefight-
ing and support for civil emergency 
operations. Purpose-designed kits also 
allow VIP transport and other missions.
Employing Innovation
The company also displayed a mock-up 
of a cabin of the AW609 tiltrotor in EMS 
configuration, the future of enhanced 
EMS operations, with the speed of an 
aircraft and the flexibility of a helicop-
ter that could dramatically improve 
EMS service across the country.
There are around 150 Leonardo heli-
copters of various types operating in 
Oceania, of which over 120 are in Aus-
tralia alone. Among the commercial ro-
torcraft applications, emergency medi-
cal service (EMS), offshore transport 
and VIP transport are the most com-
mon and the AW139 is the leader in the 
EMS service with over 25 units flying in 
Victoria, Queensland and New South 
Wales, making the company a leading 
player in the Australian helicopter mar-
ket. Furthermore, as part of NH Indus-
tries, Leonardo has contributed to the 
development, production and specific 
avionics systems integration of the 46 
NH-90 military helicopters ordered by 
the Australian Armed Forces.
Leonardo’s electronics are present on 
a number of Australian programmes, 
ranging from naval, land, maritime and 
airborne surveillance. On the SEA1442, 
the company has a team of more than 
50 people working at a 700m2 System 
Integration and Test Facility dedicated 
to the execution, integration and in-
stallation of the SEA1442 project for 
the New Generation Maritime Commu-
nication Systems for Australia’s Anzac 
Class frigate fleet.
Range of Defence Technologies
A wide range of defence technologies, 
products and systems were also show-
cased at Leonardo’s chalet and stand, 

including the Mirach 40, a reusable 
state-of-the-art multi-threat aerial tar-
get system, which recently performed 
a successful firing campaign, and full 
range of surveillance radars: the Os-
prey, PicoSAR, Seaspray and the Gab-
biano Ultra-Light that demonstrate the 
company’s capabilities in designing, 
developing and producing airborne 
systems. Also on show was the newly 
launched ULISSES Anti-Submarine 
Warfare (ASW) system.
ULISSES is the new lightweight modu-
lar Sonics System based on edge tech-
nology, to provide an affordable solu-
tion for advanced ASW operations. It 

Leonardo announced contract for three AW139 helicopters for Victoria Police of Australia

The C-27J is a 
new generation 
tactical airlifter 
with great market 
success

fulfils the emerging needs to increase 
operational effectiveness in Maritime 
Patrol Aircraft (rotary & fixed wing) in 
wide area search. Thanks to its reduced 
weight and size, ULISSES is suitable for 
installation on small platforms both 
manned and unmanned (UAV, USV, 
RHIB) while remaining backwards com-
patible with dipping Sonar Sub-Sys-
tems, typically installed on medium/
heavy class helicopters.
Leonardo is also present in Australia 
with its space activities. Through e-
GEOS (a joint venture between Teles-
pazio and the Italian Space Agency) 
and their Australian partner Geospatial 
Intelligence Pty Limited, supplies satel-
lite-based geo-information services to 
the AMSA (Australian Maritime Safety 
Authority), the government body 
tasked with guaranteeing shipping 
safety and the protection of the coun-
try’s marine environment, as well as the 
coordination of emergency operations 
at sea. Satellite data allows identifying 
illegal oil dumping in the seas and the 
ships causing pollution, allowing for 
timely intervention.
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Sikorsky recently launched two new 
variants of its S-92 heavy twin — the 
S-92A+, an upgrade package for in-
service S-92s, and new-production S-
92B. According to the Lockheed Martin 
subsidiary, both promise better oper-
ating costs and greater reliability and 
mission flexibility. The two variants 
share a nearly identical configuration, 
with S-92B helicopters also featuring 

Sikorsky Unveils 
New Variants

enlarged cabin windows and a com-
mon cabin door suitable for offshore 
and SAR configurations and titanium 
side frames for a stronger airframe. The 
announcement came at the 2019 He-
licopter Association International Heli-
Expo show, which took place in Atlanta, 
Georgia, U.S.
"Our S-92 aircraft has set the standard 
for modern helicopters, and we're ex-

cited with these changes that will en-
sure it remains so," said Audrey Brady, 
Sikorsky Vice President, Commercial 
Systems & Services. "Reliability means 
safety. Reliability means economics. 
With these updates and an unmatched 
cabin size and capacity, our customers 
will see an economic benefit demon-
strating that the S-92 is the best choice 
in helicopter missions near or far."
These updates will include new flight 
computing technology and main 
gearbox, as well as an interior com-
mon to search and rescue (SAR) and 
offshore operations and optional en-
gine that improves in hot-and-high 
performance.
"We think safety is a good invest-
ment, and so we welcome Sikorsky's 
investment in this significant new 
technology, which will drive greater 
reliability, resilience and operational 
capability," said Gretchen Haskins, 
CEO of HeliOffshore.
The S-92 helicopter reportedly has a 
best-in-class safety record and sets the 
industry standard for reliability. These 
changes to the S-92 will introduce new 
technology that is focused on reliabil-
ity and operating cost reduction, while 
at the same time delivering increased 
capability. Changes will increase com-
monality of the aircraft between the 
offshore, SAR, and utility configurations 
and allow for speedier reconfiguration 

The S-92 
helicopter 
reportedly has 
a best-in-class 
safety record



between roles, making it an even better 
choice for operators that want a diverse 
aircraft capable of multiple missions. 
Sikorsky expects to launch an hourly af-
termarket support programme, reflect-
ing a targeted economic improvement 
of the S-92A+ and S-92B, that will be 
available concurrent with deliveries.
New Upgrades
Sikorsky's S-92 helicopter fleet update 
will include the introduction of phase 
one MATRIX technology that will bring 
advanced computing power to the 
platform. The company’s MATRIX Tech-
nology programme is developing sys-
tems intelligence that will give opera-
tors the confidence to fly their large ro-
torcraft safely, reliably and affordably as 
autonomous or optionally piloted air-
craft. The programme will also improve 
operator effectiveness when making 
decisions for manned aircraft.
MATRIX technology combines software 
and hardware components, enabling 
autonomous, reliable mission execu-
tion in obstacle-rich environments. This 
creates a safer flying experience overall. 
This foundation enables adoption of 
autonomous landing technology such 

as Rig Approach 2.0 and a new tech-
nology from Sikorsky's Innovations lab 
called SuperSearch that uses advanced 
algorithms to locate objects up to 30 
per cent faster. Both aircraft will include 
SAR AFCS and a newly designed interior 
that is lighter and common to both SAR 
and OSO missions.
Notably, both configurations will in-
clude the Phase IV main gearbox. This 
gearbox has been validated to exceed 
the requirements of CFR 29.927(c) as 
demonstrated by full-scale testing wit-
nessed by the FAA. All of the primary 
lubrication system oil was removed 
prior to operating the gearbox for the 
equivalent of over 500 nautical miles 
of flight at an airspeed of 80 knots. No 
discernible anomalies were identified 
during the post-test examination.
General Electric's CT7-8A6 engine, 
capable of producing more power in 
higher altitudes and hotter tempera-
tures, also will be available as an option 
for both the S-92A+ and S-92B.
Sikorsky has reportedly significantly in-
vested to bring these capabilities into 
production but will let market interest 
determine the pace of remaining inter-

nal research and development spend-
ing. Current plans have initial avail-
ability set for 2022 and have an S-92B 
helicopter price target below historical 
S-92 prices. The S-92A+ kit is being de-
signed to allow common fleet benefit 
at an economical targeted price.
S-92A is equipped with a versatile util-
ity interior, which can seat up to 19 
passengers in standard configuration 
or mix passengers with stretchers or 
cargo in a combined configuration. 
There are also opportunities for the S-
92A in the offshore and on-shore role 
and to support infrastructure and civil 
engineering projects in addition to SAR 
and OSO missions.
Since 2004, Sikorsky has delivered more 
than 300 production S-92 helicopters, 
one of the preferred aircraft of its size 
class for offshore oil worker transporta-
tion. Twelve nations have selected the 
S-92 helicopter for their critical Head 
of State missions. In May 2014, Sikor-
sky was honoured to win the U.S. Navy 
Contract to Replace ‘Marine One’ Heli-
copter Fleet and the vote of confidence 
in the S-92 as a proven and trusted plat-
form. In January, Sikorsky announced 
the S-92 helicopter had been selected 
by a major oil company to commence 
deepwater transportation operations 
to oil rigs off the shores of Mexico. 

MATRIX 
technology 
combines 
software and 
hardware 
components

General Electric’s CT7-8A6 engine, will 
be available as an option for both the 
S-92A+ and S-92B
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urkish Aerospace recently hosted the T129 
ATAK Brazil Roadshow before LAAD, one of the 
biggest defence industry exhibitions in Latin 
America, which will be held between April 2 to 
5 in Rio de Janeiro.

(LHTEC CTS 800-4A), new avionics, vi-
sionics and weapon systems, a modi-
fied airframe, upgraded drive train 
and new tail rotor. The helicopter has 
been optimised to meet the perfor-
mance requirements of some of the 
most challenging geographical and 
environmental conditions. 
The first batch of T129 ATAK Helicop-
ters has already been delivered to the 
Turkish Armed Forces and is in service 
supporting the missions of the Turkish 
Army. As an integral member of the 
NATO alliance, the Turkish Armed Forc-
es have been at the leading edge of 
innovative defence technology. With 
the strong endorsement of the Turkish 
Armed Forces, the significant interna-
tional interest on the T129 ATAK as a 
superior alternative attack helicopter 
is expected to intensify.

President and CEO of Turkish Aero-
space, Prof. Temel Kotil, said: “Turkish 
Aerospace demonstrated a real show 
and displayed our products once 
again in one of the most important 
exhibitions of the region. Besides, pur-
suing the benefits and abilities of our 
company, we once again showcased 
that our company is one of the great-
est aerospace companies in the world. 
This very first presence in Latin Amer-
ica through our T129 ATAK Helicopter 
as well as other products emphasised 
how ambitious we are.’’
Unique Features
The T129 ATAK Multirole Combat Heli-
copter has been optimised for specific 
hot and high performance require-
ments of the Turkish Armed Forces. 
It is a NATO-interoperable attack he-
licopter enhanced for attack, armed 

Impresses
Latin America

T129 ATAK

The roadshow demonstrated the 
T129 ATAK Multirole Combat Heli-
copter and its capabilities and perfor-
mance on March 26, in Taubate and on 
March 28, in Brasilia. 
The helicopter was also presented 
to Brazilian local authorities and the 
media at a private event with a flight 
demonstration at Brasilia Fire Depart-
ment on March 28. Plus, it made an 
appearance on the static display at the 
Turkish Aerospace stand at LAAD. The 
helicopter represented Turkey at the 
event and appeared for the first time 
in Latin America.
The T129 ATAK Helicopter is a new 
generation, tandem and two-seat, 
twin engine helicopter, specifically de-
signed for attack and reconnaissance 
purposes. It incorporates a totally new 
system philosophy, with new engines 

T



reconnaissance, precision strike and 
deep strike missions, at day and night, 
in all environments, and regardless of 
weather conditions.
The helicopter incorporates asymmet-
ric weapon loading capability and en-
ables the use of all weapons effective-
ly according to mission requirements. 
For close combat support missions, a 
20mm turreted gun with a capacity of 
500 rounds and 70mm Classic Rock-
ets with a capacity of 76 rockets have 
been integrated; whereas for multi-
purpose missions, 16 x CIRIT 70mm La-
ser Guided Air-to-Ground Missiles, 8 x 
UMTAS Long Range Anti-Tank Missiles 
and 8 x STINGER Air-to-Air Missiles are 
integrated, along with state-of-the-art 
EW systems and EO systems.
The T129 ATAK cockpit provides situ-

ational awareness through good vis-
ibility arcs and integrated mission and 
communication systems. Aselflir-300T 
targeting sight system increases im-
age quality and range performance 
with real-time image processing and 
multiple target tracking with a ther-

mal camera, laser rangefinder, desig-
nator and spot tracker. Plus, the AVCI-
Helmet Mounted Display System pro-
vides integrated display capabilities to 
crew for extensive mission.
Furthermore, the helicopter has 
unique survivability features, new 
generation engine, modern avionics 
and asymmetric weapon delivery ca-
pability, which provides highly mobile 
and lethal attack capability against 
personnel, ground and air targets. 
Within the scope of the Turkish ATAK 
Programme, a total of 91 (59 + 32 op-
tional) T129 ATAK Helicopters will be 
delivered to Turkish Land Forces and 
9 T129 ATAK Helicopters will be deliv-
ered to the Turkish Ministry of Interior.
Reference Text/Photo:
www.tai.com

Roles

Defences

T129ATAK is a NATO-interoperable combat  
helicopter enhanced for attack
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Protection, Performance, Power:
The JLTV Have All in One Tough Package
Early light wheeled utility vehi-
cles used by the military were small 
enough to maneuver in tight spaces, 
simple enough to be fixed by novices 
and light enough that a crew could dig 
them out when they got stuck in sand 
or mud. These thin-skinned quarter-
ton four-wheel drive military utility ve-
hicles were built for the battlefields of 
the times, where there were well-de-
fined front lines and rear areas. Drivers 
and passengers were all exposed with 
little protection, which was adequate 
in most cases given that threats from 
mines and improvised explosive de-
vices (IEDs) were not as commonplace. 
When the High Mobility Multipurpose 
Wheeled Vehicles (HMMWVs or “Hum-
vees”) entered service in 1983, they 
were bigger, heavier, and more agile 
than their predecessors. Designed in 
the late 1970s, the HMMWV was like-
wise never intended to provide sig-
nificant protection against IEDs and 
ballistic threats like machine gun and 
rocket fire. In response to a changed 
threat environment, modifications 
were made to the HMMWV including 
thicker armor and ballistic glass to of-
fer some protection against small 
arms fire, and some variants provided 
top-mounted gun turrets. These en-
hancements, however, added signifi-
cant weight to the vehicle which seri-
ously degraded mobility and reliability 
as engines, drivetrain and suspension 
components were not engineered to 
handle the added tonnage.
Now there is a new standard for per-
formance: a next-generation tactical 
wheeled vehicle that combines world-

intelligent independent suspension 
provides 508mm of wheel travel on all 
four wheels.
The JLTV has a maximum speed great-
er than 113 kmph on road. However, 
with the JLTV’s superior suspension 
design, the JLTV is also capable of 
achieving off-road speeds 70 per cent 
faster thanother tactical wheeled ve-
hicles with comparable levels of pro-
tection. The combination of speed and 
superior off-road handling puts JLTV 
above other vehicles when it comes 
to protected mobility.  And if the mis-
sion requires protection, performance, 
mobility and a vehicle that’s highly 
transportable, no other vehicle comes 
close to JLTV.
“The JLTV can get to the fight, close in 
on an enemy and get out of range fast-
er and safer than any of the competi-
tion,” said Mike Ivy, senior vice presi-
dent of International Programs and 

class MRAP-level protection, perfor-
mance and power in a single go-any-
where, do-anything vehicle. 
The Joint Light Tactical Vehicle (JLTV) 
developed by Oshkosh Defense sets 
a whole new standard for protected 
off-road mobility and firepower in 
one highly-transportable package. 
Selected as the U.S. military’s next-
generation light tactical wheeled 
vehicle, the JLTV delivers an unpar-
alleled combination of payload, per-
formance and protection with the 
flexibility to meet a wide-variety of 
mission requirements.  
Available in two-door and four-door 
variants – and in four configurations: 
Utility, General Purpose, Heavy-Guns 
Carrier and Close-Combat Weapons 
Carrier – the JLTV is highly-configu-
rable and mission equipment can be 
installed at the field level. It is light 
enough at about 10,000 kg to be sling-
loaded under a CH-47 helicopter, yet 
powerful enough to haul up to 2,300 
kg and to seamlessly support a host of 
powerful weapon systems from a vari-
ety of manufacturers.
Achieving a tactical advantage on the 
modern battle field requires speed 
and agility to get to the fight quickly, 
to outmaneuver threats and to strike 
fast and hard. 
The JLTV is built for that challenge. 
Powered by a 340-horsepower Banks 
866T 6.6-liter turbo diesel engine 
mated to a proven Allison 6-speed au-
tomatic transmission, the JLTV has the 
power, torque, and off-road mobility 
to conquer even the roughest terrain.  
Oshkosh Defense’s patented TAK-4iTM 
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Global Product Support for Oshkosh 
Defense.  “Cruising range of the JLTV is 
an outstanding 483 km with superior 
reliability and performance.”
JLTV’s integrated driveline lockup con-
trol provides extra traction as needed 
and a centralised tire-inflation system 
lets drivers select among four terrain 
settings – all without exiting the pro-
tective crew capsule. 
“This vehicle is truly built to go any-
where,” said Ivy. “That’s critical, because 
extreme off-road mobility means you 
get to be unpredictable which is key 
to achieving a tactical advantage.”
Protection is likewise a must for any 
combat vehicle. The JLTV includes 
best-in-class armour and engineered 
ballistic glass, along with superior 
blast-protected seating, 5-point crew 
harnesses, and an advanced V-hull 
design to deflect blasts away from the 
crew compartment. 
Real-world experience from manu-

facturing and delivering more 
than10,000 MRAP All-Terrain Vehicles 
(M-ATV) in combat environments 
brought about design innovations 
like automatic fire-extinguishers in 
the crew space, engine compartment 
and wheel wells. Grueling U.S. Army 
field testing and extensive modeling 
and simulation further fine-tuned the 
JLTV’s design. 
In addition to protection and per-
formance, the JLTV is designed to be 
customised for virtually any mission 
requirement. Each JLTV is pre-wired 
to support a range of integrated 
command, control, commu-
nications and intelligence 
systems from common man-
ufacturers for maximum situational 
awareness.  

The JLTV can also be configured with 
many weapons systems, depending 
on the mission or threat environment. 
An optional turret supports standard 
weapons mounts for 7.62mm manned 
or remotely-operated machine guns 
or for a variety of cannon and tube-
launched missile systems. Side- or 
rear-mounted weapons from a wide 
variety of manufacturers are also 
seamlessly supported.
“The JLTV is a premier weapons plat-
form,” Ivy said. “We at Oshkosh can 
configure the JLTV in almost any 
way required for combat operations. 
The options are limited only by the 
imagination.”
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Poland is taking a leadership role in 
today’s complex threat environment 
by selecting IBCS over legacy stove-
piped systems that were designed de-
cades ago for a much different threat 
profile. IBCS is the future of multido-
main operations and with it, Poland 
will have a state-of-the-art system to 
modernise its integrated air and mis-
sile defence capabilities,” said Dan Ver-
wiel, vice president and general man-
ager, missile defense and protective 
systems, Northrop Grumman. 
Under this foreign military sales con-
tract for WISLA, Northrop Grumman 

Poland Selects NGC’s 
Next-Gen Defence System

The U.S. Army recently awarded Northrop Grumman Corporation a US$713 million contract for the 
production of Integrated Air and Missile Defense (IAMD) Battle Command System (IBCS) for the first 
phase of Poland’s WISLA air and missile defence programme.

will manufacture IBCS engagement 
operations centres and integrated fire 
control network relays and deliver IBCS 
net-enabled command and control for 
four firing units. The IBCS engagement 
operations centres will be integrated 
with IBCS battle management soft-
ware that maximises the combat po-
tential of sensors and weapon systems. 
IBCS engagement operations centres 
and network relays will be transported 
by Polish Jelcz vehicles.
IBCS is the air and missile defence 
command-and-control solution of 
choice for Poland. In March 2018, Po-

land signed a Letter of Offer and Ac-
ceptance with the U.S. government 
to purchase IBCS and became the 
first international partner country to 
acquire this advanced capability. By 
implementing IBCS, Poland will trans-
form its IAMD capabilities in a manner 
consistent with the U.S. Army.
IBCS creates a paradigm shift for IAMD 
with a next-generation, net-centric ap-
proach to better address the evolving 
complex threat. The system integrates 
disparate radars and weapons to con-
struct a far more effective IAMD enter-
prise. IBCS delivers a single integrated 

IBCS has conducted three successful 
flight tests within 12  monthsmonths
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air picture with unprecedented accu-
racy and broadens surveillance and 
protection areas. With its truly open 
systems architecture, IBCS allows in-
corporation of current and future sen-
sors and weapon systems and interop-
erability with joint C2 and the ballistic 
missile defence system.
Warfighter-centric Capability
The U.S. Army has turned to Northrop 
Grumman to develop a warfighter-
centric mission command capability 
that will integrate current and future 
air and missile defense weapons and 
systems. With the IAMD Battle Com-
mand System being developed, warf-
ighters will be able to use any sensor 
and any weapon to achieve mission 
objectives in an open architecture en-
vironment; increasing battlespace and 
providing dramatically improved pro-
tection for for nations and warfighters. 
The IBCS will provide a fully integrated 
environment where soldiers trained 
in surveillance, identification, weapon 
management and engagements can 
collaboratively plan and execute en-

gagements of hostile targets while op-
erating under joint oversight and the 
rules of engagement. Northrop Grum-
man develops the IBCS in conjunction 
with the Army’s IAMD Project Office, 
Program Executive Office for Missiles 
and Space in Huntsville, Alabama, 
and the Fires Center of Excellence 
at Fort Sill, Oklahoma. The company 
has pioneered the development of 
integrated battle command solutions 
and interoperable defence systems. It 
provides leading expertise in system 
of systems integration, mission com-
mand, battle management, communi-
cations, fire control and IAMD systems. 
Integrated Picture
Complex regular, symmetric and 
asymmetric air and missile threats can 
come from any direction. IBCS gives 
commanders the technology, tools 
and situational understanding to: Use 
composite track data from multiple 
sensors to gain a single, integrated 
air picture; acquire, assign, engage 
and kill incoming threats systems; se-
lect the best available weapon for the 
threat; create task forces and teams 
that are flexible, scalable and adapt-
able to rapidly changing situations 
and environments; fight the way they 
want to fight – not the way the equip-

IBCS extends the 
effective range of 
individual sensors 
and weapons 
and makes them 
available to 
warfighters

ment forces them to fight.
Based on a non-proprietary, modu-
lar, open architecture approach, 
IBCS establishes a netcentric system 
of systems that integrates sensors, 
weapons and battle management 
command, control, communications 
and intelligence systems. Acting as an 
integrated whole, IBCS extends the ef-
fective range of individual sensors 
and weapons and makes them avail-
able to warfighters, thus significantly 
increasing the defended area and 
defence effectiveness in fast-paced, 
dynamic threat environments. In oth-
er words, IBCS allows for any sensor, 
best shooter operations to optimise 
limited resources and facilitate flex-
ible defence designs.
Successful Tests
IBCS has conducted three successful 
flight tests within 12 months at White 
Sands Missile Range, New Mexico; in-
tercepting and destroying both bal-
listic and cruise missiles. For the first 
time in history, the ability to identify, 
track, engage and defeat targets using 
sensors and an interceptor from dif-
ferent air defence systems, operating 
on the integrated fire control network 
and under the control of the IBCS, was 
successfully demonstrated. Specifical-
ly, a Patriot Advanced Capability Three 
(PAC-3) Interceptor was launched and 
destroyed a MQM107 drone target, 
serving as a cruise missile surrogate, 
that only the Sentinel radar could see. 
Because the low altitude trajectory of 
the target obscured it from the Patriot 
radar’s field of view, the IBCS correctly 
used the Sentinel composite track-
ing data to calculate and present the 
necessary engagement solution. The 
engagement operations centre op-
erator then commanded, via the IBCS 
mission control software, the launch 
of a single PAC3 interceptor missile to 
destroy the target.
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U.S. Navy Places Major      
According to recent reports, BAE 
Systems is delivering Advanced Pre-
cision Kill Weapon System (APKWS) 
guidance kits ahead of schedule and 
ramp production rates to meet grow-
ing demand. The latest award was 
made under the U.S. Navy’s US$600 
million indefinite delivery/indefinite 
quantity contract, which is the con-
tracting vehicle to supply APKWS rock-
ets to the U.S. Navy, U.S. Marine Corps, 
U.S. Army and U.S. Air Force, as well as 
an increasing number of allied nations. 
This award extends that contract’s ini-
tial unit production cap and total value 
to meet the growing demand.
The combat-proven APKWS kits 
transform standard 2.75” (70mm) 
Hydra rockets into guided munitions 
that provide warfighters with a preci-
sion strike capability with limited col-
lateral damage.
The APKWS guidance kits are re-
portedly the U.S. government’s only 
programme of record for 2.75-inch 
laser-guided rockets, and are avail-
able to all four military branches and 
to allied nations via Foreign Military 
Sales (FMS). The warhead of the Hy-
dra rocket combined with precision 
guidance lets warfighters strike light 
targets while minimising the risk of 
harm to friendly forces or civilian 
buildings nearby – making them ide-
al for dense urban combat.
The company’s robust supply chain, 
advanced manufacturing capabili-
ties, and infrastructure investments 
exceeding US$100 million have en-
abled it to meet increasing produc-
tion rates for its top precision mu-
nitions and electronic warfare pro-
grammes. APKWS rockets are part of 

BAE Systems precision munitions port-
folio, which includes guidance systems 
for missiles and artillery shells, as well 
as advanced seeker research.
Striking with Precision
The APKWS rocket redefines precision 
by hitting the target with pinpoint ac-
curacy and minimal collateral damage 
– critical for air-to-ground missions 
when you only have one shot. It bridg-
es the gap between unguided rockets 
and anti-armour munitions, consis-
tently delivering pinpoint accuracy to 
soft targets at a low cost, that no other 
system can match. The guidance sec-
tion is designed to lock onto targets 
from over 3 kilometres away, keeping 
aircraft and laser designators at a safe 
distance from threats.
Innovative by design, the APKWS rock-
et includes advanced DASALS seeker 
optics located on all four guidance 
wings. Once fired, the wings deploy, 
and the optics lock in, guiding the 
rocket to the target.
The wing slot seals protect optics from 
adjacent firings, sand, and moisture 
prior to launch to ensure no damage 
or debris inhibit the seeker from lock-
ing onto targets. Also, the optics lock 

onto moving or stationary targets in 
open or confined areas, supporting a 
wide variety of missions, and eliminat-
ing the possibility of a lost or uncon-
trolled rocket after launch. Further-
more, the 40-degree instantaneous 
field of regard enables a broad capture 
area for the rocket to adjust mid-flight 
and stay on track to its target.
The mid-body guidance and control 
section of APKWS rocket is compatible 
with existing and new inventories of 
2.75-inch (70 millimetre) rocket mo-
tors, warheads, and launchers – de-
signed to transform unguided rockets 
into guided rockets. It simply inserts 
between the rocket motor and war-
head for easy installation on a variety 
of platforms.
APKWS requires no modifications to 
the standard rocket motor, firing plat-
form or fire control system. It is light-
weight and allows pilots to carry more 
stowed weapons, to engage more 
targets in combat. It requires minimal 
training, providing a seamless transi-
tion from firing Hydra rockets. 
It has enabled integration on more than 
two-dozen rotary-wing and fixed-wing 
platforms, and is qualified on over a 
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     Order for BAE’s APKWS 

dozen. It was first integrated on the 
AH-1W Cobra, and requires no modi-
fications to the standard rocket motor, 
firing platform or fire control system. 
The new design for fixed-wing plat-
forms took just seven months to inte-
grate onto the AV-8B Harrier. 
Furthermore, the APKWS rocket is 
cost effective. Users can simply im-
plement the upgrade into existing 
unguided rocket inventories for in-
stant accuracy at, reportedly, the in-
dustry’s lowest total ownership cost.
The APKWS laser-guided rocket has 
been demonstrated over land and 
over water on more than a dozen ro-

tary-wing, fixed-wing, and unmanned 
platforms with different warheads. It 
has been qualified for use on several 
platforms, including the UH-1Y, the AH-
1W, the AH-64D/E, and the MH-60S. 
Additionally, the APKWS guidance sec-
tion has been successfully demonstrat-
ed on the 70mm Forges de Zeebruges 
(FZ) rocket. It can be purchased as a 
guidance section or as an all-up round.
APKWS is in its sixth year in full-rate pro-
duction. Over 10,000 units have been 

An APKWS Laser Guided Rocket rushes towards a laser designated target

delivered to date. Fired from more than 
20 different fixed- and rotary-wing 
platforms U.S. Army has achieved nu-
merous confirmed successful engage-
ments in support of current combat 
operations in Iraq and Afghanistan. U.S. 
Air Force has fired hundreds of fixed-
wing units in theatre to date. Plus, the 
U.S. Marine Corps and U.S. Navy have 
fired thousands of combined fixed- and 
rotary-wing shots in total, and hun-
dreds in combat scenarios.

APKWS requires no modi-
fications to the standard 
rocket motor
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OPTIO Takes Nexter’s Tactical
Robots into the Next Generation  
Nexter has developed a wealth 
of expertise in unmanned systems 
through the work of its subsidiary Nex-
ter Robotics, designing and engineer-
ing robotic platforms and systems for 
both civil and military applications. 
Nexter’s history of teleoperation with 
a wide range of ground vehicles has 
played a crucial role in the develop-
ment of OPTIO, a new range of tactical 
robots.
OPTIO is designed to carry out a vari-
ety of missions without exposing dis-
mounted personnel, ranging from re-
connaissance and observation, logis-
tics or fire support to opening routes. 
It operates in parallel with the existing 
NERVA range of mini-robots, entailing 
that Nexter's efforts are focused on 
raising the operational relevance of 
these robotic systems in three comple-
mentary areas of development: versa-
tility and modularity to ensure system 
adaptability to evolving threats; inte-

gration of robots/drones into future 
hybrid manned/unmanned combat 
vehicles systems; and development of 
core, supervised autonomy for tactical 
missions.
Nexter, a KNDS company, presented 
its strategy for robots at IDEX 2019, 
where it exposed an armed variant of 
the OPTIO range. Combining Milrem's 
"THeMIS" remote control platform and 
a Nexter remote-controlled 20mm 
turret will help preserve the lives of 
soldiers in high-intensity combat, or 
when used in a hostile environment, 
so providing the combat group with 
means of observation and fire support 
operated remotely under the control 
of the human operator. 
OPTIO-X20 is armed with Arx 20 RCWS, 
entailing that this open-architecture 
tracked drone is specifically designed 
for perimeter observation, recon-
naissance and target engagement 
tasks. Thanks to gyro-stabilisation 

OPTIO is 
designed to carry 
out a variety 
of missions 
without exposing 
dismounted 
personnel

of its 20mm automatic cannon and 
7.62mm Arx 20, Optio-X20 can handle 
level 4 protected targets.
It is a testament to Nexter's develop-
ment of innovative intelligent fea-
tures on the mobility side that the 
OPTIO-X20 allows the operator to fo-
cus on the mission rather than upon 
resource-intensive navigation. 
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Ever since the United Nations (UN) 
launched the Sustainable Develop-
ment Goals (SDG) in 2015, which are 
focused on boosting the role of com-
munities and individuals in achiev-
ing them, social science experts have 
sprung to develop mechanisms and 
methodologies that would influence 
positive change in individual behav-
iour. The kind of behaviour that is dot-
ted with specific qualities to embrace 
participatory development, take own-
ership of government’s nation-build-
ing goals, and fuel a nation’s race to-
wards achieving the UN SDGs. All this 
stems from the individual’s capacity to 
change.
To achieve positive change, however, 
focusing on individuals alone is not 
enough. We need to actively involve 
public entities and businesses re-
gardless of their size or nature of op-
erations to contribute to this process 
because each one exercises a unique 
influence and impact on society. It is 
imperative for these entities to wear 
the ‘role model’ hat to inspire positive 
change in individuals. 

Role of Government 
Communication in 
Balancing a New 
Power Dynamic

By Sheikh Sultan bin Ahmed
Al Qasimi, Chairman 
of Sharjah Media Council 

A positive government communica-
tion experience in the region, espe-
cially the UAE, is seen in the shifting 
balance of power. Government bodies 
that have innovatively shaped com-
munication strategies, riding the wave 
of 21st century technology disruptions 
to prompt stronger engagement with 
politicians and the public alike, have 
successfully built trust and a closer 
connection, which has in turn assisted 
them to realise their policy delivery 
goals successfully. 
Worldwide, we have seen private and 
public sector organisations champion 
causes, economic, social or political, 
by communicating the underlining 
messages effectively to their citizenry. 
They have undergone a major attitudi-
nal shift reflected in changing commu-
nication methodology from ‘broadcast 
to engagement’. 
This shift has increased public engage-
ment because public campaigns are 
increasingly seeking a connection with 
the audience’s emotions and intellect, 
to build credibility before the public 
eye. Government communication is 
that powerful medium that empowers 
both the government and the public 
and brings them closer on community 
matters.
Similarly, discrepancies between gov-
ernments’ manifesto and their actions 

have consequences – the most severe 
perhaps losing credibility and trust. 
Needless to add, building lost trust in 
the public is the steepest uphill climb. 
There are plenty real-life experiences 
to substantiate how promises made 
and unfulfilled or an inconsistency 
in the messaging of a campaign and 
public delivery have led to irreparable 
damage to an organisation’s public 
image.
The ubiquitousness of information 
and the fact that it is accessible on 
fingertips makes the adage ‘practice 
what you preach’ an imperative. Gov-
ernments need to measure the public 
impact of their messaging, spend on 
research and data collection, and use 
their findings to adopt mechanisms 
that will enable them to strike a per-
fect balance between their messages 
and action. This is quite normal in the 
business community where entities 
tap market research and analysis com-
panies to assess the reach of its mes-
saging and its potency and refine it 
accordingly.
That way, government communication 
ensures the balance of power doesn’t 
tip over on either side. Successful gov-
ernment communication is a result of 
impactful messaging and is based on 
collective human values and followed 
up with perfectly aligned action.
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Naval Group 
Showcases Innovations 
at Colombiamar
France’s Naval Group showcased 
latest technologies and innovative so-
lutions created for modern navies at 
the at Colombiamar 2019, held from 
March 13 to March 15 in Cartagena de 
Indias, Colombia.
One of the leading system provider 
and integrator in the in modern mili-
tary ship and submarine building sec-
tor, the group demonstrated its capa-
bilities with the multi-mission frigate 
Gowind and the multi-purpose sub-
marine Scorpene. 
The group is expanding its presence in 
South America, and has recently won 
two major contracts in Chile and Brazil 

to provide Scorpene submarine, which 
according to the company is a suitable 
solution to replace U209 submarines 
operating in the region. Furthermore, 
the group is currently competing in 
Colombia for two fleet replacement 
programmes. First, the Colombian 
Navy initiated replacement of the Pa-
dilla frigates (PES=Plataforma Estrate-
gica de Superficie). This programme 
requires the new ships to be built lo-
cally which will involve the develop-
ment of a naval cluster through inter-
governmental, industrial, academic 
and scientific cooperation. On the lon-
ger run, the Colombian Navy will also 

need to replace its submarine fleet. 
The Group’s participation at the Co-
lumbiamar 2019 comes as a part of 
its aim to strengthen long-lasting co-
operation with the navies in the re-
gion. Naval Group also has a Regional 
Representative Office in Bogota to 
reinforce its participation in ongoing 
and upcoming naval defence projects 
launched by the Colombian navy and 
neighbouring countries.
Gowind: A Sea-Proven International 
Success for PES 
The multi-mission Frigate Gowind 
demonstrated at the event is proposed 
to Colombia for PES programme. 
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Gowind is attributed by the Naval 
Group as its response to 21st-century 
defence and security challenges. The 
platform combines high survivability 
characteristics with outstanding anti-
air (AAW), anti-surface (ASuW) and 
antisubmarine (ASW) warfare perfor-
mances thanks to the MU90 and to the 
CANTO-V. The state-of-the-art combat 
vessel has been successfully deployed 
and combat-proven on the French 
Navy’s FREMM frigates and is interop-
erable with NATO systems.
The Gowind is operated with the SE-
TIS. Nine of the ten Gowind vessels 
contracted are being built with for-
eign partners in Malaysia and Egypt. 
The first Gowind built in Egypt was 
launched on September 6, 2018. 
SCORPENE: Combat-Proven Oceanic 
Submarines
Scorpène, a conventional submarine 
proposed to Colombia for its fleet re-
placement, was demonstrated at the 
Naval Group booth at the Columbia-
mar 2019. According to Naval Group, 
the submarine combines unique 
platform and combat system skills to 
provide operational superiority and 
safety. Scorpène is ideally suited for 
action and operational effectiveness. 
Robust and enduring, it’s an ocean-
going submarine also designed for 
shallow waters operations. Further-
more, it also fulfils the entire scope 
of missions such as Anti-Surface and 
Anti-Submarine Warfare, special op-
erations, offensive minelaying and 
intelligence gathering. The Scorpène 
operates on the innovative combat 
system SUBTICS, which is sea-proven 
with Navy SSN and SSBN, and with the 
SSK of several foreign navies.
SUBTICS reportedly addresses the 
growing challenges of modern sub-
marines missions in blue and shallow 
waters such as Anti-Surface and Anti-
Submarine Warfare, intelligence gath-

ering, land-attack or deep strike. High-
ly modular and scalable, SUBTICS can 
be integrated either on new platforms 
or as part of modernisation pro-
grammes for existing submarines.’
Naval Group: A Global Player
An international player with a pres-
ence in four continents, Naval Group 
has been the main partner of the 
French Navy for over four centuries. 
The Group is one of the few compa-
nies in the naval industry to possess 
the capacity to design, build, service 

The multi-mission 
Frigate Gowind 
is proposed to 
Colombia for PES 
programme

and upgrade surface combatants as 
well as submarines, but also naval in-
frastructures and naval bases. 
Being a manufacturer who not only 
builds fully armed ships but also pro-
vides combat system solutions, Naval 
Group is involved in every stage in the 
product life cycle. It is one of the few 
companies in the world with the abil-
ity to deliver complete warships with 
their combat systems and all the criti-
cal equipment necessary to engage 
naval power in a theatre of operations.
Naval Group was present at the sixth 
edition of Columbiamar, which saw 
participation from more than 3,000 
attendees, delegates and represen-
tatives of more than 62 Columbian 
and international companies from 30 
countries.  The event hosted confer-
ences over the course of three days 
that covered important topics includ-
ing OPV-93 system designs, CPV-46 
concept designs, Autonomous ships, 
cybersecurity and modular designs for 
boats.

Gowind at sea - Multi-mission Frigate is operated with the SETIS
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After a year of intensive calibra-
tion at Raytheon’s Near Field Range 
in Massachusetts, the Enterprise Air 
Surveillance Radar (EASR) has arrived 
at the Wallops Test Facility in Virginia. 
The U.S. Navy's newly-scaled variant 
of the SPY-6 radar will undergo sev-
eral months of rigorous live testing 
bringing it closer to full-rate produc-
tion. EASR is the U.S. Navy’s next-gen-
eration radar for aircraft carriers and 
amphibious warfare ships, providing 
simultaneous anti-air and anti-surface 
warfare and electronic protection, and 
air traffic control.
 The EASR is both the primary radar 

U.S. Navy’s Next-
Generation Radar

on aircraft carriers for air traffic con-
trol and the backup ATC sensor on 
amphibious warfare ships, boasting 
advanced weather-mapping mission 
software. As a scaled version of AN/
SPY-6(V)1, EASR is destined for aircraft 
carriers and amphibious warfare ships 
to provide simultaneous anti-air and 
anti-surface warfare alongside elec-
tronic protection. 
The sensor will be mounted to Navy 
DDG 51 Flight III destroyers. “Going 
from cold steel to a fully calibrated 
radar in less than one year is no small 
feat, but that’s exactly what we ac-
complished with EASR,” said U.S. Navy 

Captain Jason Hall, program manager 
for Above-Water Sensors, Program 
Executive Office Integrated Warfare 
Systems.
Members of Raytheon’s AN/SPY-6(V)1 in-
tegration team carefully crane-lifted the 
EASR atop a 100-foot-high tower on Wal-
lops Island, where it will be operational 
and rotating in approximately a month’s 
time.
As Dave Washburn, EASR Program Di-
rector, summarises, "Our team (worked) 
long nights and weekends to make this 
happen. Once the radar is installed and 
rotating on the tower, our primary 
goal is to demonstrate EASR system 

Enterprise Air Surveillance Radar
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performance by operating the radar 
at full power over the air. This includes 
conducting live tests against various 
aircraft.”
U.S. Naval Use
EASR delivers increased performance, 
higher reliability and sustainability, 
alongside lower total ownership cost 
than the radars replaced.
EASR leverages the highly-scalable de-
sign and mature technologies of AN/
SPY-6(V) Air and Missile Defence Ra-
dar (AMDR) in a tailored configuration 
to deliver superior capability meeting 
the mission requirements of carriers 
and amphibious ships. Its built-in cy-
ber resiliency boasts the power, effi-
ciency, size/weight, cost and reliabil-
ity benefits of gallium nitride (GaN), 
alongside digital beamforming and 
advanced algorithms for operation in 
high clutter, near-land, electromag-
netic interference environments.
‘Radars in a Box’
The key to understanding EASR lies in 
its components because all the SPY-
6 radars are based on Radar Modular 
Assembly technology with each RMA 
being contained in a box as a 2’x2’x2’ 
radar. The EASR rotator variant is des-
ignated AN/SPY-6(V)2 or, as Dave 
Washburn recommends, “Picture a 6’ 
x 6’ rotating, single-face, 9 RMA array 
that replaces the aging and obsolete 
rotating radars on amphibious warfare 
ships and NIMITZ class carriers.” 
 The next configuration, the EASR 
fixed-face variant AN/SPY-6(V)3, con-
tains three faces each with nine RMAs 
developed to replace dual-band radar 
on Ford-class aircraft carriers, starting 
with the CVN-79. This SPY-6 variant 
has also been officially designated for 
future FFG(X) guided-missile frigates.
Truly Scalable Radars  
Both EASR and AMDR are built with 
the same Radar Modular Assemblies 
which can stack together to form 

various size arrays to fit the mission re-
quirements of any ship:
AMDR is comprised of 37 RMAs, equiv-
alent to SPY-1D(V) +15 dB in terms of 
sensitivity enabling SPY-6 to see a 
target of half the size at twice the dis-
tance of today’s radars.
EASR is a 9 RMA configuration equiva-
lent to the current SPY-1D(V) radar 
sensitivity of today’s destroyers at only 
20% of the size of the legacy SPS-48. 
Two variants of EASR will be provided 
(each face an identical 9-RMA array):
Variant 1 – the designated radar for 
LHA-8 and LX(R) is a single face, rotat-
ing radar with upgraded capability re-
placing AN/SPS-48 and -49 air search 
radars, alongside a primary sensor 
for ship self-defence and situational 
awareness.
Variant 2 – this three-face, fixed array 
designated radar for CVN 78 Ford-class 
carriers (starting with CVN 79) replaces 
AN/SPY-4 Volume Search Radar as the 
primary sensor for ship self-defence, 
situational awareness and air traffic 
control.
Reliability and Affordability
Essentially sharing SPY-6 hardware 
and software, EASR’s open architec-
ture design enables maximum use of 

commercial-off-the-shelf components 
and the rapid, seamless insertion of 
future technology to enhance per-
formance, availability and reliability, 
maintenance, training, logistics and 
lifecycle support.   
EASR is the result of more than 10 
years of investment in core technolo-
gies, leveraging development, testing 
and production of high-powered Gal-
lium Nitride (GaN) semiconductors, 
distributed receiver exciters and adap-
tive digital beamforming. GaN compo-
nents cost 34 per cent less than Gal-
lium Arsenide alternatives, delivering 
higher power density and efficiency in 
a demonstrated meantime-between-
failures of an impressive 100 million 
hours.
Both radar variants have an extremely 
high operational availability, a low 
meantime-to-repair and a very low 
number of Line Replaceable Units ac-
complished in under six minutes with 
only two tools. With EASR production 
starting in 2020, planned first rotator 
delivery will be to LHA-8 in 2021 with 
the first fixed face delivery destined to 
CVN-79 in 2023.
Reference Text/image:
www.raytheon.com 

A robot works in Raytheon’s 
Radar Development Facility



Boeing Receives Multi-Year
Contract for F/A-18 
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Having been awarded a three-year 
contract award for the Navy’s 78 F/A-
18 Block III Super Hornets, Boeing is to 
play a vital role in the modernisation 
of the U.S. fleet.
The Block III capability upgrades in-
clude enhanced network capability, 
longer range, reduced radar signature, 
an advanced cockpit system and an 
enhanced communication system. Ex-
isting Block II Super Hornets to Block 
III will be converted early in the next 
decade, while the fighter’s life will also 
be extended from 6,000-10,000 hours.
This new multi-year contract benefits 

the U.S. Navy and Boeing by allowing 
both to schedule future production. 
Navy officials estimate that this multi-
year model saves a minimum of $395 
million on a contract valued at approx-
imately $4 billion.
“This multiyear contract will provide 
significant savings for taxpayers and 
the U.S. Navy while providing the ca-
pacity it needs to help improve readi-
ness,” said Dan Gillian, Vice-President 
of F/A-18 and EA-18G programmes. 
“A multiyear contract helps the F/A-18 
team seek out suppliers with a guaran-
teed three years of production, instead 

of negotiating year to year. We ap-
plaud the U.S. Navy for taking the ap-
propriate steps needed to help solve 
its readiness challenges.”
Jack of All Trades, Master of Many
The McDonnell Douglas F/A-18 Hornet 
is designed for tactical aircraft carrier 
duty  to carry out both air-to-air and 
air-to-ground missions. Being able to 
switch roles easily while being adapt-
ed for photoreconnaissance and elec-
tronic countermeasure missions, the 
U.S. Marines has ordered it as an F-18 
fighter and the Navy as an A-18 attack 
aircraft.
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The F/A-18 Hornet was also the first 
aircraft with carbon fibre wings and 
the first tactical jet fighter to use digi-
tal fly-by-wire flight controls. Variants 
have included a two-seater, an im-
proved fighter, a reconnaissance air-
craft and a night-attack fighter.
The Hornets entered active duty in 
1983 and flew their first combat mis-
sions on the USS Coral Sea in 1986. 
During the 1991 Persian Gulf War, Hor-
nets switched to fighter mode and de-
stroyed two Iraqi MiG-21s in air-to-air 
combat while, in 2001, they provided 
around-the-clock battlefield coverage 
in Afghanistan.
Super Hornet
The F/A-18E/F Super Hornet conduct-
ed its first flight in November 1995 as 
a low-observable aircraft performing 
multiple missions, including air supe-
riority, day-and-night strike with pre-
cision-guided weapons, fighter escort 
and close air support. It is operational 
in 10 U.S. Navy Carrier Air Wings (25 
squadrons) and the Royal Australian 
Air Force.
Produced in the single-seat E model 
and the two-seat F model, the F/A-
18E/F Super Hornet is 25 percent 
larger than the original Hornet with 
increased manoeuvrability, range and 
payload. Adding more powerful en-
gines, it entered operational service 
with the U.S. Navy in 1999, and by 

April 2005, Boeing had delivered the 
first Block II Super Hornet, an upgrad-
ed Super Hornet with the world’s first 
tactical multimode active electronical-
ly-scanned array (AESA) radar.
In 2008, the Super Hornet derivative 
EA-18G Growler joined the Navy’s air-
craft fleet. It delivered supplementary 
full-spectrum electronic airborne at-
tack capability and tactical jamming/
electronic protection for the U.S. and 
allies.
An unmodified, Boeing-built F/A-18F 
Super Hornet then took off from Naval 
Air Station Patuxent River, Md. in 2010, 
powered by a sustainable biofuel 
blend of 50 per cent camelina and 50 
per cent JP-5 aviation fuel. Nicknamed 
Green Hornet, the F/A Super Hornet 
has won seven consecutive awards for 
environmental excellence following 
research collaboration with the U.S. 
Navy.
In 2013, Boeing and Northrop Grum-
man began flight tests with a prototype 
of an Advanced Super Hornet aircraft 
with conformal fuel tanks, an enclosed 
weapons pod and signature enhance-
ments. The first successful sortie of the 
Infrared Search and Track sensor system 
was in February 2014, while the U.S. 
Navy approved IRST for a low-rate initial 
production in January 2015.
As part of the FY18 budget, there has 
been a 5-year requirement for 80 Su-

per Hornets to participate in the Future 
Years Defence Programme, including 
funding for Research Development, 
Test & Evaluation for Block III capabili-
ties. The U.S. Navy has added a supple-
mentary 10 Super Hornets to the FY18 
budget as its #1 unfunded priority.
The combat-proven Super Hornet de-
livers cutting-edge, next-generation 
multi-role strike fighter capability, 
promising to outdistance current and 
emerging threats well into the future. 
The Super Hornet thus has the capabil-
ity, flexibility and performance levels 
necessary to modernise any air or na-
val aviation force. 
The single-seat E model and the two-
seat F model versions of the Super 
Hornet can perform virtually every 
mission in the tactical spectrum. These 
include air superiority, day/night strike 
with precision-guided weapons, fight-
er escort, close air support, suppres-
sion of enemy air defence, maritime 
strike, reconnaissance, forward air con-
trol and tanker missions.
The F/A-18 Block III Super Hornet is the 
newest high-capability, affordable tac-
tical aircraft in the U.S. Navy inventory. 
In a statement Boeing said that the 
Super Hornet is the backbone of the 
U.S. Navy carrier air wing now and for 
decades to come. 
Reference Text/image:
www.boeing.com
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ColRobot:
Robots and Operators Team Up

The Collaborative Robotics for As-
sembly and Kitting in Smart Manufac-
turing (ColRobot), is a European R&D 
project being conducted as part of the 
European Commission’s Horizon 2020 
(H2020) programme.
Coordinated by the French engineer-
ing school Ecole Nationale Supérieure 
des Arts et Métiers (ENSAM), the proj-
ect comprises 11 European partners, 
including schools, research institutes 
and two manufacturers, as end-users: 
Renault and Thales Alenia Space. The 
project kicked off in February 2016 and 
came to an end recently.
Independently of this European study, 
Thales Alenia Space has already de-
ployed robots in their clean rooms 
at Cannes, and collaborative robots 
(cobots) at the plant in L’Aquila, Italy. 
The clean rooms are where satellites 
are assembled, integrated and tested 
(AIT), before being shipped to the 
launch bases.
With the advent of new requirements, 
such as mega-constellations compris-

ing dozens of satellites, Thales Alenia 
Space have to be capable of volume 
production. At this scale, the company 
has already used cobots for “kitting” 
(i.e., putting together “kits” of the parts 
needed for different assembly steps).
ColRobot first put together a kit of 
fasteners in a specific box. Next, it was 
able to transport this kit from the ware-
house to the integration station, and 
then participated in the assembly by 
holding certain components while the 
operator tightened screws, bolts, etc. 
In fact, this demonstrated real “team-
work” between robot and operator. In 
addition to improving reliability and 
reducing production cycles and costs, 
the use of cobots will free operators 
from repetitive tasks and optimise their 
time so they can focus on more com-
plex and higher value-added integra-
tion tasks.
The ColRobot project is an integral part 
of a comprehensive strategic approach 
anchored in innovation: The Factory 
of the Future. In the fiercely competi-

tive communications satellite sector, it 
is vital to manufacture “more, cheaper 
and faster”. Automation has become a 
necessary enabler to produce more sat-
ellites quickly, within a fast-changing 
industrial environment.
‘The Factory of the Future’ is aiming 
to introduce state-of-the-art produc-
tion technologies. The trend is already 
well under way, with a stream of inno-
vations coming online in the last few 
years. These include additive manufac-
turing, virtual and augmented reality, 
the Internet of things, robots and co-
bots in AIT, etc. 
As part of the ColRobot project, 
Thales Alenia Space was in charge of 
specifying applications for the space 
industry. The last six months of the 
project were dedicated to testing and 
validating technologies used on the 
demonstrator.
Thales Alenia Space is a leading par-
ticipant in the Space section of the 
H2020 programme, designed to fos-
ter innovation and improve Europe’s 
competitiveness in this sector. The 
company is heavily involved in a num-
ber of H2020 projects, as either coor-
dinator or partner.
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MQ-1B and MQ-9
Hit 4 Million Mark
Recently, the MQ-1B Predator and 
MQ-9 Reaper remotely piloted air-
craft reached a historic flight hour 
milestone. The aircraft have now been 
flown more than 4 million hours in 
support of a 24-hour mission around 
the world conducting persistent at-
tack and reconnaissance; search and 
rescue and strike and support to civil 
authority missions in support of mul-
tiple combatant commands.
“The total number of hours for the birds 
is impressive,” said Jim Roche, the 20th 
secretary of the Air Force who served 
from 2001 to 2005. “But even more im-
pressive is the 4 million hours of pilot 
and sensor operator time. That's over 
450 years of operations time per crew-
man. Add in maintainers, planners and 
support personnel, and this means that 
our RPA operation was and will remain 
massive and deadly when needed.
“Our country and a number of our al-
lies have benefited in wartime in ways 
we would not have believed before the 

turn of the century. To all who made 
this happen, to include the design and 
manufacturing of the aircraft and who 
continue to adapt these devices to 
emerging threats, our wholehearted 
thanks and admiration.”
The Airmen who are responsible for the 
MQ-9 are located in the U.S. in Creech 
Air Force Base, Nevada; Ellsworth AFB, 
South Dakota; Whiteman AFB, Missouri 
and Shaw AFB, South Carolina. The ca-
pability these aircraft provide to the 
U.S. Department of Defense is unique 
and the country’s Air Force is commit-
ted to building on the successes of the 
RPA enterprise.
The flight hours are a testament to 
the value of the aircraft. The MQ-1 and 
MQ-9 hit the 2-million-hour mark in 
2012, the 3 million-hour mark in 2016 
and the 4 million-hour mark in March 
this year. Separately, the MQ-9 itself is 
anticipated to hit the two million hour 
mark this summer.
“They’ve essentially changed the face 

of warfare,” said retired Gen. Mark 
Welsh, the 20th Air Force chief of staff 
who served from 2012 to 2016. “There 
really aren't too many groups in history 
that have truly done that. The most ex-
citing thing to me is that 4 million hours 
is just the beginning. I can't wait to see 
what these great Airmen can do with 
better and better technology.
“We are proud that our fleet of MQ-1 
and MQ-9 Remotely Piloted Aircraft 
Systems have supported the U.S. Air 
Force for more than four million flight 
hours,” said Linden Blue, CEO, GA-ASI. 
“It’s another milestone in the distin-
guished history of the USAF and GA-
ASI. We have singular focus on sup-
porting warfighters, and I thank our 
group of skilled and innovative profes-
sionals who design, build, and main-
tain our aircraft for the USAF. Our abil-
ity to sustain high volume operations 
worldwide, with consistently high 
mission-capable rates, is unmatched 
in this business.”
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HH Sheikh Mohamed bin Zayed                          

Issue File

The successful visit of His Highness Sheikh Mohamed bin Zayed Al Nahyan, Crown Prince of Abu Dhabi and Deputy Supreme 
Commander of the UAE Armed Forces to South Korea in February, is an important step on the path to maintaining this special 
strategic partnership between the two friendly countries and enhancing bilateral relations in various fields. In this issue, 
Nation Shield sheds light on the results of this important visit and its positive impact on the strategic cooperation process.

The relations between the UAE and 
South Korea have witnessed a quantum 
jump in the past few years with the grow-
ing strategic partnership between the 
two countries in various fields. The UAE is 
the first Arab country to achieve this kind 
of partnership in bilateral relations with 
South Korea. 

The bilateral relations between the two 
friendly countries date back to the era of 
the late Sheikh Zayed bin Sultan Al Na-
hyan, may God rest his soul in peace, and 
the opening of the UAE Embassy in Seoul, 
South Korea, in 1987. Since then, the re-
lations between the two countries have 
been characterised by mutual respect 

and agreement on many international 
and regional issues of common concern.
A Qualitative Shift in the Course of 
Relations Between the Two Countries
The visit of Sheikh Mohamed bin Za-
yed to South Korea marked a quantum 
jump in the bilateral relations between 
the two countries and contributed to 
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          Concludes Successful Visit to South Korea
the consolidation of the strategic part-
nership between the two countries. 
The relations between the UAE and the 
Republic of Korea are strong strategic 
relations. The UAE looks forward to 
opening new horizons of cooperation 
and constructive partnerships for the 
good of both countries and peoples.”
The issues discussed by Sheikh Mo-
hamed bin Zayed with the President 
of the Republic of Korea, Moon Jayne, 
highlight the priority given by the UAE 
to the development of relations with 

South Korea. They discussed a num-
ber of issues of common interest and 
exchanged views on them. At the end 
of Sheikh Mohamed bin Zayed’s visit 
to South Korea, the two sides stressed, 
in a joint statement, a number of mea-
sures that will represent a quantum 
jump in the course of bilateral relations 
during the coming period in various 
fields. These include:

various aspects of bilateral relations, to 
strengthen their strategic partnership, 

and to achieve development and pros-
perity for the two friendly countries 
and peoples.

-
date the values of tolerance and co-
existence, strengthen cooperation in 
the defence field, and value the major 
steps taken through the regular meet-
ings of defence ministers of the two 
countries, stressing the importance of 
defence cooperation as a central ele-
ment in bilateral relations.
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the aviation sector, as a major industry 
in both countries, in the development 
of bilateral cooperation relations be-
tween the two countries.

enhance the current economic coop-
eration, affirm the pivotal role of both 
countries in their regions, and promote 
the distinguished trade and economic 
relations between the two countries. 
The value of non-oil trade in 2018 

amounted to about US$841.5 million, 
through the search for new opportu-
nities in a range of developed areas, 
especially industries with higher value 
added in the midst of the Fourth Indus-
trial Revolution.
Agreements that Promote Strategic 
Partnership
Sheikh Mohamed bin Zayed’s visit to 
South Korea was a driving force for 
the strategic partnership between 

the two countries, during which 12 
agreements and memorandums of 
understanding and cooperation were 
signed between the two countries. 
These included: an agreement to 
avoid double taxation and prevent tax 
evasion between the governments of 
the UAE and the Republic of Korea; a 
memorandum of understanding on 
tourism between the UAE Ministry of 
Economy and the South Korean Min-
istry of Culture, Sports and Tourism, 
as well as a memorandum of under-
standing between the Ministry of Cli-
mate Change and Environment and 
the Korean Cleaner Production Center 
on the promotion of cleaner produc-
tion concepts and applications.
The agreements also included a mem-
orandum of understanding between 
the UAE government and the Korean 
Ministry of Commerce, Industry and 
Energy on industrial and investment 
cooperation, a memorandum of un-
derstanding between the UAE gov-
ernment and the Ministry of Land, 
Infrastructure and Transport of the 
Republic of Korea for industrial and 
investment cooperation in the “Hy-
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drogen Cities”, and the Korea National 
Cleaner Production Center, on the pro-
motion of waste recycling practices 
and applications.
An agreement was also signed between 
the two countries to build the world’s 
largest oil storage facility in the UAE, 
with a capacity of 42 million barrels of 
crude oil in the emirate of Fujairah, val-
ued at AED 4.4 billion, which is of great 
strategic importance. It will strengthen 
the UAE’s role in securing oil flows to 

world markets at balanced prices.
Strategic Aspects of the Visit
The important results of the visit of 
Sheikh Mohamed bin Zayed to South 
Korea confirm a number of important 
strategic indications, notably:
1. The strength of the UAE-Korea part-
nership, which goes beyond the formal 
level to the admired level, reflecting a 
high level of respect and appreciation.
2. Joint commitment by the two 
countries to upgrade the strategic 

partnership.
3. There are promising prospects for 
strategic partnership between the two 
countries, especially in areas such as 
artificial intelligence, innovation, sec-
tors of the economy, defence, science, 
culture, education and new and re-
newable energy.
4. The strategic partnership between 
the two countries, characterised by di-
versity and development, provides an 
example of constructive cooperation 
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among states.
The Mainstays of Strategic 
Partnership
The development of the comprehen-
sive strategic partnership between the 
two countries is based on a set of fac-
tors, the most important of which are:
1. The strong political will of the 
two countries’ leaders to improve 
the course of relations in all fields, 
as expressed by His Highness Sheikh 
Mohamed bin Zayed Al Nahyan dur-
ing his visit to South Korea. His High-
ness stressed the great importance 
attached by the UAE under the lead-
ership of His Highness Sheikh Khalifa 
Bin Zayed Al Nahyan, President of the 
State, to its relations with the friendly 
Republic of Korea and its constant 
desire to develop these relations in 
all fields.
2. The two countries agree on all re-
gional or international issues. The 
two countries adopt the same prin-
ciples that aim at strengthening se-
curity and stability at the regional and 
international levels. The two countries 
adopt a philosophy of action based on 
spreading security and stability and 
relying on development as the main 
approach to achieving peace.
3. Respect and appreciation of the 
importance of the role played by 
the two countries. South Korea ap-
preciates the UAE’s vision of the de-
velopments in the situation, and ways 
of restoring hope and stability in the 
Middle East and supporting legitima-
cy in Yemen.  It appreciates the UAE’s 
positive and active role in supporting 
political solutions in the Middle East, 
combating terrorism and extremism, 
and enhancing the Arab role in solv-
ing the region’s problems in the face 
of negative regional interventions.
4. The UAE is the second largest oil 
exporter to South Korea and is the 
second importer from Korea in the 
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Middle East. There are a number of 
joint agreements between the two 
countries to expand horizons. Bilateral 
cooperation in all fields.
 5. The objectives of the develop-
ment model adopted by the two 
countries, aimed at building a 
knowledge-based economy and in-
vesting in human construction, are 
similar. This model represents one of 
the driving forces of the development 
of relations between the two coun-
tries and is working to achieve the 
future miracle of common prosperity 
through the vision of the UAE 2021. 
Areas of Cooperation Between the 
UAE and South Korea
During the past years, the UAE-Korea 
relations have witnessed a significant 
change in many areas, most notably:
1. Political cooperation: It is one of 
the most important indicators of rap-
prochement between the two coun-
tries. The mutual visits between the 
leaders and the officials of the two 
countries allow them to exchange 
views and consultations on the issues 
of the region and the world, both in 

The strength of 
the UAE-Korea 
partnership, 
which goes 
beyond the 
formal level, 
reflects a high 
level of respect 
and appreciation

the Syrian crisis and the Palestinian 
issue. The visit of His Highness Sheikh 
Mohamed bin Zayed Al Nahyan to 
South Korea in February 2019 was an 
opportunity to consult on all issues of 
the region and the world, and showed 
the extent of consensus between the 
two countries, where they stressed in 

the final statement at the end of this 
visit the need to redouble the interna-
tional community efforts to achieve 
Peace, security and stability in the re-
gion and the world.
2. Economic cooperation: It is one of 
the most important areas of strategic 
partnership between the two coun-
tries. The leaderships of the two coun-
tries are keen to develop economic 
cooperation in a manner that reflect 
positively on the interests of the two 
peoples. For the two countries share 
the same economic orientation and 
have the same ambition to strengthen 
their position on the map of advanced 
international economies.
3. Cooperation in the field of tour-
ism: The strong relations between the 
two countries reflect the movement 
of UAE nationals who prefer to travel 
to South Korea for treatment, tourism 
and investment. About 10,000 Emi-
ratis visit Korea annually. In contrast, 
more than 200,000 South Korean citi-
zens visit the UAE annually for tourism.
4. Cooperation in the field of health 
care: The two countries signed a 
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memorandum of understanding for 
cooperation in the field of health 
care in 2011, the first of its kind be-
tween Korea and a Middle Eastern 
country. The two countries are ac-
tively cooperating in the treatment 
of UAE patients in Korea and the 
management of UAE hospitals. The 
number of patients visiting Sheikh 
Khalifa Hospital, run by the Seoul Na-
tional University Hospital since 2014, 
is growing year after year, a sign of 
growing confidence in Korea’s out-
standing medical technology.
5. Nuclear energy cooperation: The 
Baraka project is one of the most impor-
tant aspects of cooperation between 
the two countries, not only in terms 
of its value of US$18.6 billion, but also 
because it is the first project to build 
nuclear power plants outside South 
Korea. It is the first nuclear plant in the 
Arab world, where South Korea was able 
to obtain a contract to build the nuclear 
stations thanks to the deep mutual trust 
between the two countries.
6. Cooperation in the field of tech-
nology, innovation and space: South 
Korea represents a distinctive develop-
ment model in East Asia based on inno-

vation, creativity and knowledge. This 
is a solid foundation for strengthening 
the relations with the UAE, which at-
taches great importance to the issues 
of innovation, technology transfer and 
production, as well as and the devel-
opment of human resources, which is 
in the heart of its plans for economic 
diversification.
7. Cooperation in the field of educa-
tion and culture, as evidenced by the 
high number of students and trainees 
from the UAE in South Korea, espe-
cially in the program of nuclear energy, 
science and technology. The visit of HH 
Sheikh Mohamed bin Zayed to South 
Korea in February was a boost to the 
cultural and scientific relations be-
tween the two countries. They agreed 
to expand bilateral cooperation to en-
hance exchanges between individuals 
and intercultural understanding, and 
to work closely together, ensuring op-
portunities for their citizens to increase 
participation in education.
Conclusion
The rapid development of the UAE-Ko-
rean relations in many fields during the 
past years, which was clearly reflected 
in the visit of His Highness Sheikh Mo-

hamed bin Zayed Al Nahyan to Seoul 
in February 2019, confirms that these 
relations are likely to witness further 
convergence. There are common ob-
jectives of the two countries, including 
the promotion of peace and security in 
the world and the strengthening of co-
operation in the fight against terrorism 
and organised crime.
At the same time, this visit embodied 
the UAE’s strategic approach to open-
ing up to successful development 
experiences and the need to benefit 
from them in order to support the de-
velopment programs in the UAE. These 
experiences provide the UAE with new 
innovative ideas that help support and 
develop the UAE economy with a view 
to opening new horizons for devel-
oping and strengthening economic, 
commercial, industrial, technological, 
scientific and investment relations. 
South Korea has had one of the most 
important experiences which have 
comparative advantages in the fields 
of modern technology, innovation, 
education, artificial intelligence, the 
fourth industrial revolution and ener-
gy, the areas that the UAE is now focus-
ing on in its move to the post-oil era.
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Gripen
Efficient and Sustainable 

Future Fighter

Modern fighter jets have an operational lifespan of 8,000 total hours of 
flight time. They fly for an average of 200 hours each year, meaning that they 
can expect to achieve high-performance missions or sorties for 30-40 years. 
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As fighter jets present a major in-
vestment for governments, they 
must remain effective throughout 
their entire operational life, being 
adaptable to each significant new 
technology or threat arising dur-
ing their time in service. The raison 
d’être of Gripen is thus to retain lon-
gevity alongside innovation.
Open, Adaptable Architecture
Gripen’s conceptual designers have 
opted for open architecture to ensure 
the sustainability of their fighter plat-
forms while using technology that 
doesn't have to be built in-house. 
The overall aim is to enable the rapid 
integration of new technology and 
functions as they are developed, so 
engaging and defeating new combat 
challenges without excessive cost or 
downtime. Gripen has been designed 
with a long-term future in mind. 
As technology advances rapidly, 
threats do too and it is imperative 
that a modern combat aircraft does 
not become obsolete in the ten years 
after its launch. Upgrades are thus es-
sential to ensure adaptability, but it is 
also vital that they are easy to man-
age, quick to implement and sustain-

able in terms of affordability.  
Gripen’s Tomorrow Today
The evolution of Gripen started in 
the late 1970s, when Saab Aeronau-
tics designers described their de-
partment as “basically having a blank 
sheet of paper to fill”. By 1993, an ini-
tial exploration had been conducted 
of what Gripen could look like in the 
future when, at this time, research 
included investigating ideas about 
extending sensing capabilities, stor-
age capacity, missile range and the 
fighter’s endurance. 
Fighting in modern conflicts requires 
being constantly one step ahead of 
opponents. Rapid technological prog-
ress has driven the development of 
longer-reach weapons and radars with 
greater precision, low signature tar-
gets and advanced electronic warfare.
Today, Gripen takes advantage of new 
functional materials – notably, nano-
technology - where thanks to huge 
advances in manufacturing and de-
velopment, it has become clear that 
future fighters may soon have radically 
different properties. Such innovations 
include airframes that are regularly 
and easily replaced, so while the inside 

of the fighter continues to be devel-
oped and enhanced, the future Gripen 
and its successors will benefit from the 
technologies being developed today.
Environmental considerations have 
also been addressed in designing the 
Gripen of the future. Saab has already 
conducted test flights using 100 per-
cent biofuel, while manufacturing pro-
cesses are constantly being enhanced 
to make them more environmentally 
sustainable.
Air combat is now defined by technol-
ogy. Moreover, with the evolution of 
the battlespace, a fighter needs to be 
able to handle many more conflict re-
sponsibilities than before and perform 
them quicker than ever too.
Gripen both shares and displays the 
correct tactical information. The pre-
cision objective is to provide the pilot 
with an optimised battlespace over-
view at exactly the right moment.
Upgradable Technology
It’s almost impossible to imagine that 
the smartphone in your pocket has 
anything in common with Gripen, 
one of the most modern fighters in 
aviation history. Yet these two rather 
different objects have more similari-

Gripen refuelling can be performed while 
the fighter is in the air
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ties between them than would first 
meet the eye insofar as both rely on 
technology that can be upgraded and 
updated without the need for costly 
replacements.
Upgradable technology ensure con-
tinual performance at optimal levels, 
with smartphone and Gripen fighter 
developed with built-in flexibility, 
enabling the original product to be 
customised to meet the user’s chang-
ing needs. In the same way as you 
download apps for your smartphone 
to match your individual preferences, 
Gripen’s software adaptations address 
new and evolving types of threats 
because the ability to customise the 
functionality of the fighter to address 
future needs is due to the adaptabil-
ity of the advanced Avionics Platform 
Software (APS) architecture embed-
ded in Gripen software.
Avionics Software Architecture
Thousands of hours have been spent 
developing the many thousands of 
lines of code constituting the avionics 
software for the Gripen E/F, the latest 
generation of Gripen. Moreover, this 
is far from a static process, with the 
technology becoming increasingly 
advanced and Gripen evolving with it.
The avionics architecture for Gripen 
separates flight-critical functions - the 

functions that ensure the safety and 
security of pilots - from mission critical 
functions, which include intelligence, 
surveillance and reconnaissance, as 
well as communication, radio and nav-
igation systems for combat and peace-
keeping operations. Mission functions 
can thus be upgraded without having 
to retest safety critical functions.
Gripen has been supplied with soft-
ware that is as generic as possible, 
making it much easier to upgrade soft-
ware. Protocols, for instance, are stan-
dardised when integrating new func-
tionality or a new weapons system, en-
suring that the Saab has no additional 
need to upgrade the computers. 
The avionics architecture also enables 
the integration of tailor-made custom-
er applications to reduce the risk of the 
system becoming obsolete. Thanks to 
the flexible avionic architecture, al-
most any weapon can be integrated 
to give the fighter exceptionally high 
weapon flexibility, entailing that one 
of the great benefits of the avionics ar-
chitecture design is the elevated level 
of software customisation.
The avionics architecture separated in 
Gripen E/F is certified to the highest 
level of software technicality, mean-
ing that, in software terms, Gripen 
E is one of the most secure fighter 

The key feature of 
the latest model 
of Gripen - Gripen 
E/F, is the ability 
to attack or assess 
opposition at 
range

systems on the market. Since its first 
flight in June 2017, each of the Grip-
en E computers has been updated in 
addition to tweaking the hardware 
and its performance. 
Air-To-Air Refuelling 
In using NATO-standard aircraft fuel 
and other replenishables, Gripen is 
fully NATO compatible. Gripen refuel-
ling can be performed while the fight-
er is in the air, entailing that air-to-air 
refuelling is a standard on Gripen. 
For technicians, this adaptability 
means that it not necessary to per-
form refuelling on the ground, thus 
leaving more airtime for sorties. The 
upshot of this feature is that pilots can 
get more fuel halfway through a sortie 

Gripen was designed to 
take off and land using 
temporary runways and 
airbases
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The avionics 
architecture for 
Gripen separates 
flight-critical 
functions

without having to land.
Practical Landing Strips 
Gripen was designed to take off and 
land using designated areas of the 
existing Swedish road system, which 
were built for use as temporary run-
ways and airbases in case the country 
experienced a military invasion. These 
so-called road bases are often narrow 
and short, requiring that the fighter 
jets use them be able to handle short 
take-offs and landings, as well as pro-
viding easy outdoor maintenance and 
service. 
Therefore, Gripen can take off and land 
on runways that are just 800 metres 
long and 16 metres wide. In turn, the 
fighter has been designed for all types 
of weather and runway conditions, in-
cluding the harsh snow-covered run-
ways in the Arctic climates found in 

northern Sweden.
The Invisible Gripen E/F 
Evolving continuously in order to 
keep up with new challenges, the key 
feature of the latest model of Gripen 
- Gripen E/F, is an ability to attack or 
assess opposition at range. Gripen E/F 
has hence been developed to counter 
and defeat the most advanced threats 
in a modern battlespace. 
Gripen utilises all the data available in 
the battle cloud entailing that the Grip-
en E/F can see the unseen, so reducing 
its likelihood of being detected by rely-
ing on its passive sensors, or through 
active jamming. Owing to this innova-
tion, weapons can be used either be-
yond the point at which opposing forc-
es can respond or without opponents 
ever realising that Gripen was there.
The ability to attack or assess opposi-

tion at range hence requires that the 
Gripen E/F utilises all the data avail-
able in the battle cloud, whether com-
ing from Gripen fighters or other air, 
land or sea-based units. This data is 
not only fused locally on every plat-
form but fused globally between 
fighters, entailing that Gripen E/F re-
duces its likelihood of being detected 
by relying on its passive sensors, or 
through active jamming.   
Intuitive Battlespace Control
When at the peak of a complex mis-
sion, the human brain can only han-
dle a certain number of inputs at 
once. Gripen E/F achieves the optimal 
balance between the pilot's and the 
fighter's decision space, letting fight-
er intelligence take on a more promi-
nent role. 

Gripen E production 



66 ISSUE 567 APRIL 2019 Research

Gripen E/F’s fighter intelligence has 
the capability to work autonomously 
on several areas simultaneously, so 
providing the pilot with suggestions 
ranging from weapon selection to full 
manoeuvre of the fighter. The plat-
form shares and displays the right tac-
tical information with precision timing 
to provide an optimised battlespace 
overview permitting the Gripen pilot 
to maintain control intuitively.
Advanced Electronic Warfare
Fighters entering the modern battle-
field need to act in high-threat envi-
ronments, such as contested air space, 
while handling Integrated Air Defence 
Systems. Gripen E/F hence carries a vari-
ety of both active and passive measures 
to disrupt enemy efforts while protect-
ing itself and other friendly units. 

Its advanced electronic warfare sys-
tem, similar to an electronic shield, 
allows the Gripen E/F to disrupt the 
enemy’s ability to function effectively, 
so assisting either in the destruction 
of enemy assets or simply reducing 
the enemy’s understanding and abil-
ity to react. Each of these actions are 
performed in the name of ensuring 
mission success through the use of 
the latest weaponry and countermea-
sures whose freedom of action allows 
Gripen E/F pilots to defeat any threat 
anywhere and return home safely.
 Key Gripen E/F Features
A fighter mission is comparable to 
large scale chess games, where the 
fighter allows combatants to achieve 
the right level of situational awareness 
in order to communicate the correct in-

The Gripen E/F has weapons for all 
types of mission

formation and take the required deci-
sion. This same chess analogy applies 
regardless of whether the mission 
requiring performance is air-to-air, re-
connaissance or air-to-ground being 
that, in all cases, the fighter needs the 
following types of feature:

Although the Gripen E/F fighter is 
equipped with the latest available 
technics in the key areas listed above, 
in the following sections we will pres-
ent some of the features that make the 
Gripen E/F the ‘Smart Fighter’.
AESA: AESA stands for Active Electron-
ically Scanned Array meaning that, in 
contrast to older generation radars, 
it has one main antenna alongside a 
full array of small antennas, called el-
ements. This technology ensures that 
the radar can track different targets 
simultaneously and independently, 
while also tracking targets indepen-
dently of search volumes.
Network Centric: Gripen E/F is a Net-
work Centric fighter communicating 



67

The single-seat Gripen E is equipped with a 27 mm Mauser BK27 gun used in 
air-to-surface attacks against land and sea targets

can also be used for electronic attacks 
and jamming other radars. The EW sys-
tem can further enhance survivabil-
ity when coupled to countermeasures 
such as chaff and flares.
Multi-Role Capability
The Gripen E/F has weapons for all 
types of mission, from guided glide 
bombs for precision engagement with 
low collateral damage to long-range 
and agile air-to-air missiles and heavy 
anti-ship armaments. In addition, 
the aircraft has an inherent precision 
strike and stand-off capability.
The single-seat Gripen E is equipped 
with a 27 mm Mauser BK27 gun used 
in air-to-surface attacks against land 
and sea targets, while being suitable 
for air policing missions. The Gripen 
E/F can also carry pods and sensors for 
reconnaissance and special missions, 
which include Litening, Reccelite, 
DJRP and MRPS pods.
Amongst the promising candidate 
areas for future Gripen development 
are enhanced sensors and weapons, 
with complementary unmanned com-
ponents and autonomous control 
enabling missions to monitor interac-
tion between manned and unmanned 
aircraft. This approach will enable the 
integration of more advanced tasks, 
such as aircraft releasing small sub-
systems of aircraft decoys that fly for 
a few minutes, as well as disposable 
surveillance robots and other systems 
that aid the pilot by gathering vital 
defence information to keep the pilot 
and the fighter out of harm’s way.
The promise is that, by the mid-2040s, 
Gripen will lead a new generation of 
air systems. As it stands, this hi-tech 
jet-fighter platform will include new 
generation weapons, sensors, func-
tional materials and multi-spectral 
stealth technology. 
Reference Text/Photo:
www.saab.com

two ways with all armed units and 
with a secure and multi-frequency 
data-link system providing total situ-
ation awareness. Along with informa-
tion about each Gripen’s position, fuel 
and weapon status, the information 
acquired is shared with other Gripen 
fighters via the data link.
Survivability: Gripen E/F is built for 
high survivability in a combat environ-
ment with tactics based on smart use 
of a variety of electronic warfare capa-
bilities. The RWR (Radar Warning Re-
ceiver) enables an accurate sensor to 
detect emitting threats such as radars, 
while the Missile Approach Warning 
(MAW) system can detect and track 
incoming missiles of all types.
Infra Red Search and Track (IRST): 
IRST is an electro-optical system 
mounted on top of the nose just in 
front of the canopy, looking forward 
in a wide sector to register heat 
emissions from other aircraft, includ-
ing helicopters, as well as from ob-
jects on the ground and sea surface. 
The tactical advantage of a passive 
sensor is that it will never give your 

Gripen E/F is 
built for high 
survivability 
in a combat 
environment 

position away.
Weapons and Pods: Almost any 
weapon can be integrated on to the 
Gripen E/F, giving the platform very 
high weapon flexibility partly due 
to the flexible avionic architecture. 
Thanks to its well-documented ease 
of new weapon integration, Gripen 
has served as the main test platform 
for Meteor, the latest long-range air-
to-air missile.
Electronic Warfare: The highly-ad-
vanced EW system can function as a 
passive or active sensor warning for 
incoming missiles or radar looking di-
rectly at your platform, entailing that it 
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The Multi-Variant ACV-15

The Armoured Combat Vehicle (ACV) is the generic title for a tracked, diesel engine-powered, heavy-
armoured platform in the 13-15 tonne class. These vehicles are capable of performing combined 
arms operations with main battle tanks, with their platform design enabling integration of a range 
of subsystems for executing a variety of roles. The Armoured Personnel Carrier (APC) chassis forms 
the base vehicle for all the other members of the ACV-15 Family of Vehicles.
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The ACV-15 is a full-tracked (5 road 
wheels) lightweight and low-silhou-
ette armoured vehicle capable of 
high-speed operations on desert 
conditions, poor infrastructure, roads 
and/or highways. Its track movement 
propels and steers the vehicle on land, 
while access to the vehicle is through 
a hydraulically-operated ramp, with 
the personnel door on the rear of the 
vehicle or through the driver and com-
mander’s hatches on the top deck. 
A large cargo hatch cover is provided 
in the top deck, behind the turret and 
access for servicing or maintenance of 
the power plant located in the front 
right section of the vehicle, either 
through internal covers or through 
a cover on the front of the vehicle. 
Meanwhile, two armoured fuel com-
partments can be found in the rear of 
the vehicle for weight distribution and 
crew safety, while the compartments 
are separated from the vehicle by ar-
mour plate.
The hull is constructed of ballistic alu-
minum plate, with its late thickness 

The hull of 
the ACV-15 is 
constructed 
of ballistic 
aluminum plate

varying on the different planes of 
the hull according to ballistic require-
ments. Meanwhile, the all-welded 
construction provides a watertight 
hull, while hatches, doors, and other 
openings have watertight seals. 
The power plant and both the driver 
and the commander’s compartments 
utilise about one-half the space in the 
forward area; there is a turret located 
on the middle right section, with the 
personnel compartment in the rear 
utilising the remaining one-half. So 
far, FNSS have produced more than 
2,500 ACV-15s for Turkish Land Forces 
and users worldwide.
Optimally Designed Protection
The hull of the ACV-15 is made of an 
additional layer of spaced laminate 
steel armour bolted onto the hull. The 
vehicle provides a protection against 
the firing of small arm 14.5mm AP and 
3 kg of explosive (8kg optional). 
There are five firing ports - two in each 
side of the hull and one in the ramp at 
the rear – while a day periscope is lo-
cated over each of the side firing ports.

Next-Gen Mobility Attributes
The ACV-15 is motorised with a Detroit 
Diesel engine 6V537T capable of de-
veloping 300 hp when coupled to an 
automatic transmission Allison X-200-
4 with 4 forward and 1 reverse gears. 
The suspension on either side consists 
of five dual rubber-tyred roadwheels 
with the drive sprocket at the front 
and the idler at the rear. 
Not only is there no requirement for 
track-return rollers, but the first, sec-
ond and last roadwheel stations have 
a hydraulic shock-absorber on either 
side. The ACV-15 can hence run at a 

The fully amphibious ACV-15 is propelled in the 
water by its tracks at a maximum speed of 6.3 km/h
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maximum road speed 65 km/h with a 
maximum road range of 490 km, while 
the vehicle can climb up to 60 per 
cent gradient, move on a 30 per cent 
side slope, cross a trench of maximum 
1.83m and a vertical obstacle of 0.74m.
M2 Class Armament
The ACV-15 AAPC personnel carrier 
variant is fitted with a circular ring 
mount weapon station mounted in 
the centre-top of the hull, which is 
armed with an M2 Class machine gun 
of 12.7mm calibre. A range of eight 
smoke grenade dischargers can then 
be mounted at the hull’s front.
High-Tech Accessories  
The fully amphibious ACV-15 is pro-
pelled in the water by its tracks at a 
maximum speed of 6.3 km/h. Before 
entering the water, it is possible to 
glimpse a trim vane stowed flat on the 
glacis plate when it is not in use, then 
to be erected at the hull’s front. 
The ACV-15 standard equipment in-
cludes NBC-protection-system day/
night sight vision. As an additional op-
tion, the ACV-15 can be fitted with air 
conditioning, automatic fire suppres-
sion system, driver thermal camera 

and inside display.
Exciting Range of Variants 
For armed forces, the ACV-15 variants 
cater to every modern need, whether 
combat support, indirect fire support 
or recovery, as we see below: 
AAPC: This variant is the Advanced Ar-
moured Personnel Carrier configura-
tion of the ACV-15 vehicles. The AAPC 
is armed with a 12.7 mm MG with the 
capacity to carry 13 personnel includ-
ing driver, commander and gunner. 
The AAPC variant is the Advanced 
Armoured Personnel Carrier configu-
ration of the ACV-15 vehicles, armed 
with a 12.7 mm MG and the capacity 
to carry 13 personnel including the 
driver, commander and gunner.
SPM81: The SPM variant is a Self-Pro-
pelled Mortar configuration to pro-
vide indirect fire support. The vehicle 
is armed with an 81 mm mortar and a 
self-defence 7.62 mm or 12.7 mm MG 
with the capacity to carry 5 personnel 
including the driver, commander/gun-
ner and mortar crew.
ARV: The ARV variant is the Armoured 
Recovery Vehicle configuration of the 
ACV-15 FoV. As a recovery vehicle, it is 

fitted with a hydraulic crane mounted 
on the vehicle top plate and a hydrau-
lic recovery winch with a fairlead as-
sembly mounted inside the vehicle, 
each facilitating the recovery and 
towing of both armoured and non-
armoured vehicles in difficult terrain. 
The ARV is armed with a self-defence 
12.7 mm MG with the capacity to carry 
4 personnel including the driver, gun-
ner and 2 technicians.
AIFV: The AIFV is fitted with a stabi-
lised 25 mm one-man Sharpshooter 
Turret with the capacity to carry 11 

 The ACV-15 standard equipment includes NBC-protection-system day/night sight vision
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FNSS have 
produced more 
than 2,500 ACV-
15s for Turkish 
Land Forces and 
users worldwide
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Weight:  14,000 kg 
Transmission: Fully Automatic 
Suspension:  Torsion Bar
Electrical System:  24 V 
Steering System:  Through 
Transmission 
Crew 11 (incl. Gunner, Driver and 
Commander)
 Length: 5.56 m 
Width:  2.90 m 
Height Hull Roof: 2.01 m 
Height Overall: 2.97 m

GENERAL SPECIFICATIONSpersonnel, including the driver, com-
mander and gunner.
ANTI ARMOUR–TOW: This mobile ar-
moured platform armed with 2xTOW-
Under-Armour system. The Anti Ar-
mour-TOW has the capacity to carry 
10 TOWII ATGW rounds stowed inside 
the vehicle and 4 personnel, including 
the driver, commander, gunner and 
loader.
FITTERS: This variant is the Recovery 
& Maintenance Vehicle configuration 
of the ACV-15 FoV`. It is distinguished 
by the large hatch on top of the hull 
and hydraulic crane capable of lifting 
a complete powerpack if required. An 
additional flotation panel on the trim 
vane helps compensate for the weight 
of the hydraulic crane. FITTERS are 
armed with a self-defence 12.7 mm 
MG with the capacity to carry 4 per-
sonnel, including the driver, gunner 
and two technicians.
AESV: This is the Armoured Engineer-
ing Squad Vehicle (AESV) configura-

tion of the ACV-15 FoV`. The AESV can 
be armed with a self defence 7.62 mm 
or 12.7 mm MG with the capacity to 
carry 11 personnel, including the driv-
er, commander, gunner and combat 
engineers.
CPV: The Command Post Vehicle vari-
ant of the ACV-15 is used as the opera-
tional staff officer’s command post at 

Brigade and Battalion level. It can also 
be configured as a Fire Direction Cen-
tre with the capacity to carry 6 per-
sonnel, including the driver, vehicle 
commander and staff officers.
AMEV: This vehicle is a highly ma-
noeuvrable, tracked-armoured am-
bulance designed primarily for casu-
alty evacuation from forward battle 
areas. It has the capacity to carry a 
diver and medic with 2 patients on 
a stretcher or 4 -8 patients in sting 
position.
AFOV: The Artillery Forward Obser-
vation Vehicle configuration of the 
ACV-15 FoV is equipped with an APU, 
mast mounted optronic devices and 
radar sensors for battlefield surveil-
lance and target acquisition. It is 
armed with a self-defence 12.7 mm 
MG with the capacity to carry 5 per-
sonnel, including driver, commander, 
gunner and system operators.
Reference Text/Photo:
www.fnss.com.tr

ACV-15 is equipped with an APU, mast mounted optronic devices and radar sensors


