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The last year haseenan unprecedentedncrease in countelJAS spendinGUAS) deploymentandtechnology cpability improvement, far beyond the
estimates of most forecasters. On the civil side, new concepts suclJasSa&sa-serviceare maturingwhere equipment manufacturers provide and
integratethe hardware and software whilend-userschoose betweerseveral service levetlepending on their budget. The first integrated UAS traffic
management/G@JASecosystem technologies have entered the markmitt while GUAS capabilities haveade exponential increases in capabittiere has
been far less progress developing thenstitutional arrangementsor identifying which bodies should have theandate tomitigate the problem of rogue
drones once they have beédentified.

In the miltary domain,the war in Ukraine has becomenar ofattrition, where the aus is on deployintarge numbers o&ffordablefront-line tactical €
UASsystemdo defeat early generation UAYfther thanreactingto new drone threats which have suddenly appeared on the battlefield, such as
autonomousswarming attacksAlthough someommentatorssee the emergence of droren-drone combaiin Ukraineas thestart of a new era of air
warfare,most government investment in newl@AS capabilitiesin the public domain at leagtdoes not appear to be in intercept drones or net capture
systems but in areas such as direoergy orGUASanti-swarmcapabilities Our updated Global Countef | { 5 A NB O 2 NB lidtsysévenmaj® S NI &
new direct energy programmes launched in the last year have adde@2 new programmes to the database, 29 updates and a new seGlidhS

uncrewed ground vehicleShe directory now contains more 330 compara@s programmes.

The development of TAS as-service for both civil and military customéasgransformingthe industry in many waysDrone detection systentsased in
the cloud are makindayered capabilities more affordable and scalalolleviating the need for airports argports arena to buy expensive hardwaned
longterm software update comacts.As manycitiesaround the world start worlon developingdrone and eVTOL servicesjuiring a @JAS capability the
timing for the introduction of thesservices is propitious, althoughremains to be seen what level of service delivery seitisfy regulators in their
requirements for these ecosystems to be both safe and secure.

According tdStatistica

oCivilian @JAS hardware costs USD5 million for municipal airspace customers, with an annual subscription cost of USD1.7 milli@the2p2ary
end-users ofcounterdrone solutions within the civilian market include airports, nuclear power plants, prisons, the oil & gas industry, apdsnter
airspaces
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https://www.scientificamerican.com/article/drone-on-drone-combat-in-ukraine-marks-a-new-era-of-aerial-warfare/
https://www.unmannedairspace.info/counter-uas-industry-directory/
https://www.unmannedairspace.info/aam-uam-route-and-programme-news/113-cities-and-regions-plan-uam-services-but-just-18-have-utm-partners-new-market-survey/
https://www.statista.com/statistics/1234617/worldwide-civilian-counter-drone-costs-by-customer/

In the USAJS DoD Joint Countemall Unmanned Aircraft Systems Office (J@Bacceptedor recommendeRafae] SAIC and Liteye Systems
DroneShieldaind Black SagesGsUAS As A Service (Caad&tners.

Wide-of-the-mark industry forecasts

At the start of 20238lack Sage Technologies announced it has been awarded an inddéhntery/indefinite-quantity (IDIQ) contract foG-UASsystems
from the US Air Forgavith a contractvalue of up to USD900 million over a figear period with options to extend up to tegrears.According tdJnmanned
AirspaceGUAS contracaward data, the US Department of Defense has awarded sales contracts of over USD1 billion in the last five morathd alone
poured several millions of dollars into furtheritager air defence research

As most @JAS contract sales data is confidenitigs notoriously difficult to obtain exact costs of systemseash sale varies considergbAccording to the
JCOground-based aerial denial systems should cost less than USD15,000 per droneceagdder a handheld capability, systems should cost less than
USD37,000 per unifThese are still substantial amounts. Amith current rates of DoD spendinthe averagesstimate of the @JAS market for 2023 of
USD1.76illion, taken from sevenecent market forecastbelow, looks like a serious underestimaliéheglobal annual expenditure rates of civil and
military GUAS systems, plus government investment in research and developfaentore likely to beround the USD2.2 billion maftar 2023 and at the
upper end of growth forecasts.

1 The global countetJAS market was valued at USD1.1 billion in 2021 and is anticipated to register a CAGR of 28.3% from 202&tarD8ew
Research, Indttps://www.grandviewresearch.com/industrgnalysis/antidrone-market

1 The global anidrone marketisvalued at USD1.47 billion in 2023 and is anticipated to reach USD3.8 bhillion in 2027
https://www.marketsandmarkets.com/MarkeReports/antidrone-market
177013645.html?gclid=CjiwKCAjwue6hBhBVEIWAIYTx810QbjZQ sOzyOkxbc5TXZtd3NighAchxf9ZZ45KF4 LebnsuX3023x0CKvYQAvVD_BwE

1 The global antdrone market was valued at USD842.82 million in 2021 and is expected to grow at a CAGR of 31.7% to 2029
https://www.polarismarketresearch.com/industrgnalysis/antidrone-market

I The global antdrone market was valued at USD1.3 billion in 2021 and is anticipated to register a CAGR of 27.9% from 2021 to 2031, to reach
USD14.6 billionhftps://www.alliedmarketresearch.com/antirone-marketA08180

I The global countetJAS market is estimated to reach USD6.44 billion in 2031 from USD1.57 billion in 2021, at a growth rate afutthg8bke
forecast period 20222031. https://www.bccresearch.com/partners/bisarketresearch/globatounteruasmarket.htmi

1 The global counteJAS market is estimated to reach USD7.4 billion in 2032 from USD1.1 billion in 2022, at a growth rate of 20.9% during the
forecast period 20222032. https://www.factmr.com/report/anti-drone-market)
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https://www.defensenews.com/land/2021/09/24/here-are-the-cheap-counter-drone-solutions-dod-tested-in-the-arizona-desert/
https://www.grandviewresearch.com/industry-analysis/anti-drone-market
https://www.marketsandmarkets.com/Market-Reports/anti-drone-market-177013645.html?gclid=CjwKCAjwue6hBhBVEiwA9YTx8IQbjZQ_sOzyOkxbc5TXZtd3NighAchxf9ZZ45KF4_LebnsuX3o23xoCKvYQAvD_BwE
https://www.marketsandmarkets.com/Market-Reports/anti-drone-market-177013645.html?gclid=CjwKCAjwue6hBhBVEiwA9YTx8IQbjZQ_sOzyOkxbc5TXZtd3NighAchxf9ZZ45KF4_LebnsuX3o23xoCKvYQAvD_BwE
https://www.polarismarketresearch.com/industry-analysis/anti-drone-market
https://www.alliedmarketresearch.com/anti-drone-market-A08180
https://www.bccresearch.com/partners/bis-market-research/global-counter-uas-market.html
https://www.factmr.com/report/anti-drone-market

1 The global antdrone market size was estimated at USD 1.4 billion in 2021 and is predicted to surpass around USD 12.6 billion by208@&nd of
and registemg growth at a compound annual growth rate (CAGR) of 27.65% during the forecast period 2022 to 2030
(https://www.precedenceresearch.com/antirone-market

2 Kl GQa ySEI

The lines between drone traffic managemesetrvice providerand GUASservice providers are blurringn February 2028elgianUTM company

SkeyDrone launched SkeyDrone Radar Pro with Senhive to build a drone detection solution designeshfordament agencies and operators of critical
infrastructures such as seaports, airports and utility companies. The software integrates detection data from modulardetgifiment (receivers),

enriches the drone aerial picture with several other x&at data sources and correlates detected drones with flight plans and authorisations from UTM

systems operated by Geozone managers such as air traffic control units and port authioritilesch 2023Rafael launched its integratsdUASUTM

urban echo sstem Metro Dome at the World Police SummitinDubaa SGN2 52YS ! yYIYYSR ¢NIFFAO al yl3asSyYSyid o
YIEYyFEaSYSyid OFLIoAtAGASE (2 dziK2NAGASE 9 SyGAdGASazré &akwhichdlLINR2WLRSyAaE & (@l
and efficient way to manage the lower airspace, from individual drone to drone fleets flying in the crowded sky, whildiresmrealtime dynamic

events such as air traffic information, no fly zone & flight constréins.

Theseintegrated GUAS/UTM solutionpoint the way towards a future wher@UASayeredcapabilitieswill become increasingly available as cldaased
networks, adding new sensots increase detection capabilities the threats multiple and scale.

Philip Butterworth-Hayes
April 203
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trol the-Threat

Tested, Selected & Trusted by the Top Tier

* Hundreds of deployments across 5 continents

» Tested, selected & trusted by operational units &
security agencies in sensitive environments

» Protecting large-scale events & high-level

government officials globally

Four Concepts for Continuity

Four key concepts, all generating operational continuity,
form the heart of D-Fend Solutions’ approach:

Control - the best way to control the drone threat &
ensure continuily is to take control of the drone

Safety - a safe landing or fend-off of the rogue drone is
the optimal outcome for safe airspace & continuity
Focus - counter-drone measures must focus on the most
dangerous drones

Future - the increasingly complex challenge requires

always staying a drone threat ahead

Cyber-Takeover Meets Counter-Drone
EnforceAir, our flagship counter-drone solution, is the
industry-leading cyber, radio frequency (RF)-based

takeover technology.

Autonomous System — Core Capabilities

« Detects, locates & identifies rogue drones

» Takes control in any scenario or environment

* Neutralizes the threat by allowing you to take full

control of the drone and land it safely
EnforceAir Capabilities
Across the Rogue Drone Incident Lifecycle

Detect & Alert * Locate & Track (Drone, Home, Pilot) *
Identify the Drone * Fend-Off * Take Control & Land

What We are NOT and Why -

Non-Jamming, Non-Kinetic

Commerce, transportation & everyday life smoothly
proceed, because D-Fend's next-gen RF cyber approach
does not have traditional C-UAS drawbacks. Our system
does not rely upon jammers or kinetic technology.

Authorized drones continue functioning.

Focused on the Real Threat — The Dangerous Drones
D-Fend Solutions focuses on the real threat — dangerous,

rogue drones. We cover drones that:
¢ Fly long distances
* Carry heavy payloads

* Can travel in heavy winds & inclement weather

www.d-fendsolutions.com

Varied Deployments Options

for Operational Flexibility

EnforceAir provides the ultimate in operational agility
& flexibility. Its core elements can be easily set up,
transferred, mounted & configured within minutes
and operates on multiple platforms.

Deployment options:

» Vehicular - including military & civilian

+ Tactical - high-altitude & ground-level

» Stationary - high-altitude & long-range

Future-Ready — Always A Drone Threat Ahead
Continuous software updates result in an up-to-date

response to new drone models & DIY radio components.

A Solution for Every Scenario —

Supported Environments

Military * National Security * Law Enforcement * Airports *
Borders * Ports and Harbors * VIP Executive Protection *
Maritime Operations * Critical Infrastructure *
Enterprise Business * Events * Stadiums * Media *
Prisons * Landmarks & Government Buildings *

First Responders * Local Government * Safe City

© 2022 D-Fend Solutions AD Ltd., its logo, brand, EnforceAir product, service, and process names appearing in this issue are the trademarks or service marks of D-Fend Solutions AD Ltd., or its affiliated
companies. All information in this document is for general information only, and is may be changed without notice. This document contains proprietary information of D-Fend Solutions AD Ltd. or its affiliates.




Capture

Republic), GINA|
Software (Czech
Republic), with
the

participation of
the Czech

Military

specialnet from the chassis in which it catches the enemy. Thanks to this
solution¢ as opposed to the solutions based on shooting down or electric
paralysis of a foreign drongthe AUDROS system ensures full safety for peog
and property on the ground after thannihilation of a flying intruder.

Importantly, the mission can continue without having to land after the first
capture. If the system detects a second alien UAV, the hunter drone can

intervene immediately. The autonomous system is equipped with aifici

Aerospace GUAS drone Capture | China Aerospace Science and Industry Corporation has developed a drone | China www.uasvision.com/
Science and uses a net to bringown a rogue droa. The drone fires a 172 square foot net 2019/09/09/chinas
Industry over its target causing it to lose power and fall to the ground. A camera is drone-catchingnet-
Corporation installed under the drone to locate its target enabling a ground operator to drone/
remotely activate the two launching cylindewhich cast the net. The drone ca
also conduct surveillance, probe and bombardment missions in battles,
according tgpress reports
AlmazAntey Volk-18 Capture | The Volkl8 (Wolf18) interceptor drone developed by Almaimaty will be Russia http://www.almaz
used to protect civilian airports from intruder drones, Deputy CEO Dmitry antey.ru/en/
Savitsky toldhe news service TASS in August 2021. The drone measures 6
cm, has a takeoff weight of up 6 kg, and a flight time of about 30 minutes. It
armament includes three small rocket launchers that shoot nets at enemy
drones, entangling them and bringing them down. If that fails, the drone ram
the enemy UAV, breaking it up in rrad.
BizGarden AUDROfagle | Capture | The AUDROS projestbeingout by a CzeclPolish consortium: BizGarden Czech https://business.esa.i
(Czech One (Czech Republic), Cervi Robotics / Dronehub (Poland), Fly4Future (Czech | Repuliic, nt/projects/audros
Republic), Cervi Republic), GINA Software (Czech Republic), with the participation of the Mil| Poland
Robotics / Technical Institute from Brno and the Military Researdtitute from Brno.
Dronehub
(Poland), The Eagle One drone designed by Fly4Future was used in the tests. Upon
Fly4Future detecting an unwanted intruder in the sky, the autonomous drone takes off f
(Czech the docking station. After approaching a foreign drone, Eagle One releases
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Technical
Institute from
Brno

intelligence that controls and manages the system. Thanks to this, the need
human intervention is minimal. The task of artificial intelligence is to estimatg
the size and weight of the intruder drone and the chances of catching it.

The AUDROS (AUmmmous DROne System) project, implemented in coopera
with the European Space Agency (ESA), started in 2020. Its goal, in additio
creating a system for intercepting drofetruders, is also to develop a system
combat CBRN threatschemical, biolgical and radiological.

Delft Dynamics

DroneCatcher

Capture

Project DroneCatcher started in 2015 when Dutch Police, Military Police ang
others called for solutions for therotection agaist UAS DroneCatcher is a
compact mechanically operated net system designed and integrated in sma
unmanned helicopter. From the flying platform a net is fired on a hostile drof
The net can be equipped with a parachute to avoid endanggpeople on the
ground.The system is designed to manage potentially hostile drones in a
controlled and safe way by capturing them and dropping them to safe locatic
by parachute

The
Netherlands

http://www.delftdyn
amics.nl/index.php/e
n/
http://www.dronecat
cher.nl

Drone Defence

NetGun X1

Capture

The Net Gun X1 is a simple to use, cost effective ad@terrent that allows law
enforcement officers to capture unwanted drones up to 15m. It can be spec
with two different types of capture net allowing the user the choice dependin
on the situation they face. It is small, lightweight and compact meatiiat
more units can be deployed to tackle unwanted drones. Capturing the dron
allows the security operative to regain control of the situation and ensures tl|
it can be handed over to forensic experts who may be able to ascertain the
identity of the merator.

Partnerships

In March 2021Drone Defence and Scientel Solutions partnered to create a n
GUAS entity called Starlying Sky Security. The new company is now the sol
distributor for North, South & Central America of proprietary UAV security
technology developed by Drone Defence and Scientel Solutions.

UK

http://www.dronede
fence.co.uk/netgun-
x1

Droptec

Dropster

Capture

The Dropster is a nelethal counterUAV system. Due to its high mobility and
quickpreparednessit is recommended for various tasks, such as personal ar|
property protection. The redlot sight combined with the high speed of the ne

also allows the opetar to neutralize moving targetd.he Dropster countetJ AV

Switzerland

http://www.droptec.
ch/product
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http://www.delftdynamics.nl/index.php/en/
http://www.delftdynamics.nl/index.php/en/
http://www.delftdynamics.nl/index.php/en/

system uses gas pressure to shoot off aresistant net onto civilian drones. At
contact, the net entangles itself with the rotors of the aircraft and blocks its
thrust. As a consequence, the tgt falls to the ground. It is also possible, to
shoot the Dropster out dbuildings and/or from rooftops.

Skysec Sentinel Catch/
Sentinel Catch
& Carry

Capture

{SYyGaAySt Qa [ I i O kaptures intruding/dioGesldBifid dindt. Itl
comes in two versions: Sentinel Catch which is launched from a mobile cont
vehicle and has a single propeller and 5km range, and Catch & Carry which
larger, has four propellers and which also captures unwauh®nes in a net,
but can stay in the air to carry what it has caught to a safe location. The Se
Catch uses a parachute to ground the intercepted drone. Both variants have
modular design allowing for upgrades to laser egtided mode; multipldlight
modes such as takeff, cruise and interception; missions can be aborted at a
time. Applications include urban defence and airport defence.

Switzerland

https://www.skysec.c
h/

University of MARCUS
New Mexico

Capture

A group from thdJniversity of New Mexico (UNM) is working with Sandia
National Laboratories robotics experts on efficient ways to intercept enemy
unmanned aircraft systems mitight, according to the UNM newsroorhhis
test has been part of a twygear Laboratory directecesearch and development
project called Aerial Suppression of Airborne Platforms (ASAP). That
demonstration led to funding for three years of continued research and testit
for the Mobile Adaptive/Reactive Counter Unmanned System (MARCUS) pr
which will address current and future national security threats posed by sma

unmanned aircraft systems

USA

https://news.unm.ed
u/news/unm-sandia
collaborateon-
projectto-assess
threats-of-smalt
unmannedaeriak

systems
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GUASuncrewed ground vehicle

General TRX SHORAD | GUAS 'G GKS HnHo !'aaz20AlGA2y 2F GKS | ®off USA https://iwww.gdls.co
Dynamics Land uncrewe | General Dynamics Land Systems launched itsSSHORAD. m/globalforce23/
System d ground

vehicle | According to the company

G¢KS Y2RdzZ I NJ ¢oNITRX) tdRnologdy de2ndnstmator supports
Army objectives for a Robotic Combat Vehicle. Displayed at Global Force w
shortrange air defense (SHORAD) payload for the first timeT#R$ variant is
GKS tFGSad Ayy2@l GA 2 y-Unrewe&Aeyal Jysteyh&R(c
UAS) family of vehicles. The TRX SHORAD brings a new dimension of com
power in SHORAD battalions and provides autonomy within a tiered, layere
defense. TRX& Ff I GO6SR RSaA3y Ay iS IekdingS a
payloadto-chassis ratio of 1:1. TRX is able to maneuver at speed with all
formations and is transportable on @H and €130 aircraft. TRX also generate
exportable power to support missiccommand operations and is hybralectric
AY &dzLILR NI 2F GKS ! NyeqQa OfAYFGS |

G 9 LIA NHza Q LINE @éwér njic®Raye\aRay addKchumt&lectronics
capability to the Stryker family of vehicles at the tactical edge obtitdefield.
{GNB1SNI [ S2yARIF&Q dzyt A Y-kléctoRics ¥issibhgic-A
UAS among themy adds a key level to layered, mobile shoahge air defense
(M-SHORAD). Stryker Leonidas featuredoard and networked target
acquisition and te mobility to accompany all maneuver formations. The teap
ahead technology has successfully defeated individual targets and swarms
RNREYyS& RdNAYy3a FASER RSY2YAa(dNI GA2Yy Y
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according to a report by the Greek Reporter and reprinted in UAS Vision.

& ¢ K S-drong siydtem is made exclusively by Greek scientists and enginee
Larissa. It has the power to blind and cause drones to ignite, yetisgble to
thermal detectors, according to Kostas Soukas.

Milanion Group | AgemaUGV GUAS At the IDEX 2023 event Milanion Group exhibited its AgemaU &&fralin UK www.milaniongroup.
uncrewe | vehicle integrated the SKYLOCK counter drone system to offer an amphibio com
d ground | mobile drone surveillance unit capable of detection, verification and
vehicle | neutralisation of unauthorised drone threats.
The ultraversatile Agema is a fully modular UGV designed to support a rang
ONRGAOLFE YAadaairzyad ! @FEAftlofS AgpleyH
platform is fitted with a customisable dethat can be adapted to any mission
specific payload.
Milrem Autonomous € | GUAS Milrem Robotics and Marduk Technologies have jointly launched a mobile | Estonia https://milremroboti
Robotics UAS platform uncrewe | autonomous @JASplatform designed to offer protection against loitering cs.com/
d ground | munition and surveillance drones, according to a press release.
vehicle
The jointly developed system features the eleetqatical GUAS platform
Marduk Shark and the THeMIS unmanned ground vehicle (UGY mobile
solution provides frontline forces with an independent ability to accurately
detect, classify and target loitering munition and other flying objects. It uses
advanced Artificial Intelligence and Machine Learning models.
Unknown Minotaur GUAS In December 2022, @eport on Greek public television ERT describes a mobil{ Greece www.greekreporter.c
uncrewe | counter drone system equipped with a large 300 kWh laser unit. Greek inve om
d ground | Kostas Soukos has named the development Minotaur after the Greek mythi Www.uasvision.com
vehicle | creature portrayed with the head and tail ofall and the body of a man,

COUNTER UAS DIRECT@RRII2023. V1
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Detector systems

34 North NO-DRONE Detector | Partnerships USA www.34northdrones.
Drones com

34 North Dronesn October 2019 announcedtied partnered with IDS North
America to offer the NAIDRONE radar counter drone system for the civilian
market. Previously used in military environments, the-BNRONE radar
detection system is designed to recopgmismall objects such as incoming mort
artillery and rocket fire, and to detect, locate and track both fixed wing and
rotorcraft UAVs, and small drones. The system provides full 360° coverage,
or night, as well as in adverse weather conditions. 3ysem can be upgraded
gAUK |y 2LA2yFE aatSg G2 OdzS¢é¢ 9hk
tracking and identification capabilities.

The NGDRONE counter drone radar system utilizes a suite of EMC/EMI
simulation tools for predictive assessment of possible interference between
various radiating and receiving elements around the airport which models ar
potential interference with and fnm any existingnavaids andcomms
equipment.

The partners have carried out demonstrations and tests at the China Lake N
Air Weapon Station and internationally and the system has been installed at
various airports and prisons. The NDRONE system is alavailable for rental
with trained operators in a mobile platform for temporary use at facilities and
events across the USA, and later, internationally for drone mitigation where
permanent installation is not practical or needed.

COUNTER UAS DIRECT@RRIR023. V1
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42 Solutions CUPS C2 App | Detector

42 Solutions released a beta version of its App to secure airspaces against
cooperative drones in Octob@019 The development augments the drone
detection and ATM situational awareness platform Cd@&%&loped jointly with
UK company RinicorVhen a drone is detected, the CUPS C2 App is used tc
assess whether this drone poses a threat. It does this automatically using pf
configured sensitive areas, and the location of aircraft and authorised drone
that are obtained from the integrated ATM and UTM systems. The threat is
forwarded to the airport tower and the security App when the CUPS C2 ope
acknowledges the threat.

The purpose of the App is to provide security forces with information to deal
with the drone threats. It does this by providing the real time location of the
threatening drone, its heading and history and (if available) its pilot. The
situational awareness can be enhanced with further details about the drone,
location of coopertive drones registered in UTM applications and the locatio
of responding team members. Through a reporting function the status of the
action taken is communicated to all stakeholders knowing exactly when the
situation is normalised again. Air Traffic Goliers are alarmed only when risks
of collision are increasing and preventive action in final approach and/ordgk:
is needed.

CUPS is a Eurostars project of 42 Solutions, Netherlands and Rinicom, UK
financed by the EU. The system detects ‘tooperative drones, assesses
threats, shares situational information among stakeholders, has a command
O2y GNRBEf 62NJ] Ay3 L&A (-apfoyl. CUBSRndIthe Mdbit
App offer jointly enable an effective process to mitigate threats of-non

cooperative drones.

Netherlands

https://www.42soluti
ons.nl/index.php/cup
s/
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Aaronia

RR Drone/radar
detection
system

Detector

The RF Drone or Radar Detection System is based on the Aaronia IsoLOG
Tracking Array Antenna, a ruggedremote-controllable Spectran V5 Rei@ne
Spectrum Analyzer and a new Software Plugin for the RTSA Suite Software
parts allow a 24/7 monitoring and recording (full gapless edtaaming with up
to 4TB/day). Each Sector/Antenna gets its own-tiaé view and is based on R
and pW detection. All views are combined to a 360° view including a 360°
picture or 360° live video of the surrounding area/landscape. This gives full
control over any RF emissions happening around. The system can provide ¢
opticalor audio alert ifcritical values are exceeded and cafiect data and
compare them to find out irregularities. It can be used as a "sispta" version,
which is directly available. Or it is possible to combine several systems to
monitor larger areasgovernmental offices, military base camps, industrial are
etc.

Partnerships

In October 201Aaroniaannounced a partnershiwith ideaForge to offer a
combined solution to provide an intrusion monitoring solution to track dynar|
threats for markets.ndian company ideaForge manufactures drones for
defence, homeland security and industrial applications and the two compani

are offering a single solution to mitigate drone threats.

Germany

http://www.aaronia.
com/products/soluti
ons/AaroniaDrone
Detection
SystemPqclid=CjOKE
Qjw7dfKBRCdkKrvm
KtyeoBEiIiQAchOegbilr
30bMy2GKVEK J5H
PnIHBcVsyCXJ380cH

nlQaAlYISBP8HAQ
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http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
http://www.aaronia.com/products/solutions/Aaronia-Drone-Detection-System/?gclid=Cj0KEQjw7dfKBRCdkKrvmfKtyeoBEiQAch0egblrt30bMy2GKvEK_J5HBtPnIHBcVsyCXJ380cPQnlQaAlYl8P8HAQ
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Technologies

low radar cross section airborne threat detection and tracking. The early
detection, warning and trackiniginctionality provided by the radar is
complemented by an optmic platform that features day anaight classification
capabilities. Both sensors are integrated in the same physical assembly thaf
be fast and conveniently deployed using a single mf&aRil Drone Sentinel also
includes an intuitive GiSowered multisensor command and control software
suite that provides a common operative picture for unsurpassed airspace
situational awareness. The widespread availability of low cost fully automati
microdrones has redefined the security risks of critical infrastructures, natior
borders and military bases.

ART Drone Senthisa single mast solution that provides round the clock, 36

degrees antdrone surveillance withvhat the company says ie fastest

Accipter NM1-8A Drone | Detector | The Accipiter® NM&A Drone Radar System is a softwdedinable, 2D Canada https://www.accipite
Radar System surveillance radar designed to detect, track and alert to the presence of droi rradar.com/products
The system includes one radar sensor integrated into a NENkaded [aviation-safety
environmental enclosure, which houst® radar sensor electronics, digital security2/drone-uas
radar processors, radar remote controller, radar data manager, power detectiontracking
management and data communications components. §stem includes a and-alerting/
highresolution, X6 I YR NI yaOSAOBSNI g6A (K vy Qtol
detect and track drones as small as birds, and capabilities to iddtifsviour
and issue alerts. I a softwaredefinable surveillance radar specially designec
to detect and track vessels from small pleasure craft to laepselsas well as
low-flying aircraft of all sizes, including small ultralights, drones and general
aviation aircraft.
The system includes one radar sensor integrated into a NEN&ed
environmental enclosure, which houses the radar sensor electronics, digital
radarprocessors, radar remote controller, radar data manager, power
management and data communications components. The radar sensor is
selectable from leading-Band and $and manufacturerswith antennas
NI yIAy3I FNRY nQ (2 HwmGBAEwell $uifey fariuse d
along inland and coastal water borders for both maritime and air domain
awareness, and land borders for air domain awareness applications
Advanced Drone Sentinel | Detector | ART Drone Sentinel is a high performance anti dronesahASntegrated Spain http://www .advance
Radar surveillance system. ART Midrange, a radar sensor, has been optimized for dradartechnologies.c

om/products
services/aridrone-

sentinel
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https://www.accipiterradar.com/products/aviation-safety-security-2/drone-uas-detection-tracking-and-alerting/
https://www.accipiterradar.com/products/aviation-safety-security-2/drone-uas-detection-tracking-and-alerting/
https://www.accipiterradar.com/products/aviation-safety-security-2/drone-uas-detection-tracking-and-alerting/
https://www.accipiterradar.com/products/aviation-safety-security-2/drone-uas-detection-tracking-and-alerting/
http://www.advancedradartechnologies.com/products-services/art-drone-sentinel
http://www.advancedradartechnologies.com/products-services/art-drone-sentinel
http://www.advancedradartechnologies.com/products-services/art-drone-sentinel
http://www.advancedradartechnologies.com/products-services/art-drone-sentinel
http://www.advancedradartechnologies.com/products-services/art-drone-sentinel
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update rate in the market (1 Hz). ART Drone Sentinel performance has beel
experimentally validated with representative targets under the supervision o
key European endser. ART Drone Sentinel detects, tracks and classifies mi
guadcopters andnicro fixedwing UAVs with radar cross sections below 0.004
m2 at 2000 meter range. In addition, the system can provide simultaneous
ground based target detection & tracking. Designed to improve the efficienc
its end usersART Drone Sentinel featuridly automatic operation (suitable fo
non-trained operators), remote management and is cost effective both for la
and small scale deployments.

AEC GUAS system | Detector | AEC Skyline has been providing aerial services (close air support, electroni¢ The https://aec-
Skyline/ForcePr warfare, ISR) ancritical data solutions (systems integration, IT networking) tq Netherlands | skyline.com/news
o) the Netherlands and foreign armed forces, the defence industry and researc
institutes for many years. ForcePro is active in tHeéAS domain, representing
DroneShield.
AeroDefense AirWarden TM | Detector | AirWarden is a patented drone detection technology that detects both drone USA https://aerodefense.t

and pilot (controller) simultaneously and does not require legal authorization
use. Its network of radifrequency (RF) sensors detects drones, controllers, &
unknown signals using spectrum sensing technology, locates them via
trilateration, and tracks their movement over time. Sensor electronics can be
stored in a data center or weatherproof enclosure amhnect back to the
small, lightweight detection antenna up to 20 km away via a fiber connectior|
up to 45 ft away via a coaxial connection. AirWarden mobile drone detection
configurations operate independently, as a patrolling group (patent pending
in conjunction with fixed, permanently mounted networks.July 2020
AeroDefense@nnounced a new mobile deployment option. AirWarden mobile
deployments operate independently, as a patrolling group (patent pending),
in conjunction withpermanently mounted systems.

I O02 NRA Y 3 (i 2Ainaden iiBeYirsiland &y dione detection
system to receive the Department of Homeland Security SupportPertiorism
by Fostering Effective Technolog{&AFETY) Act Developmental Testing and
Evaluation Designatiog.

In March 2023 the company reported its integration of Observation Without
Limits (O.W.L.) radar ground and air detection capability with the AirWatden

system.

ech/

https://www.einpres
swire.com/article/62
4612727/aerodefens
e-integrateso-w-|-s-
radarto-deliver
layeredairspace
securitysolution
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G{2YS ONRGAOIT Ay T Nmdtidayd2edhraibidy apprgadhi
G2 O02Yo0lrid GKS GKNBFG 2F dzyl dzi K2 NR T
release. An AeroDefense AirWarden RF spectrum sensing system integrate|
hd2 & dQa NI RIFINJ G§SOKy 2t 238 dadsNAE |
radio-silent, small to large, low speed to high speed drones and their operatg
as soon as the drone is turned on.

The integration supports the O.W.L. GroundAware® family of 2D and 3D dig
beamforming radar systems used by critical infrastruetand government
sectors around the world.

AID Qefence
Innovation
Agency)

HEMISACE

Detector

At the start of January 2023 it was reported®@gex®B0that CNJ y OS Q &
Forces Ministryisto evaluate the development of a drone interceptor called
Deeplomatics that proposes a surveillance network supported by artificial
intelligence algorithms

According to the article:

G¢KS 5STSyasS Lyy208FiAa2y | 3Syde ! |
Deeplomatics. This HEMISPACE project is led by the French SME Lerity, af
optronics specialist, in cooperation with Inpixal, for image processing.

& ¢ Kn&in objective is to have a demonstrator intended to validate the

LISNF2NXYIFyOS 2F GKS Ayy2@FGiAdS | 9al
AID. Or before the Olympic Games in Paris. The challenge of this project is
AYLINEOS GKS RSGSTRINLIYS B2 TS yROVENES/AY Sy
environment, knowing that current systems use electromagnetic devices like
be disturbed.

G¢KS Ayy20FGA0S | aLlSotGa NBEFGS TAN
detection channels and secondly to the tlevel architecture of reatime

RSGSOGA2Y yR FA{GSNAY3I LINRPOS&aAyd
a question of evaluating the demonstrator of a hemispherical optronic detec

system of mini/micro drones, whether they evolve alone or swarm, in an

France

www.opex360.com
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G¢KAA RSY2yaidNI 2N gAftf Oz2yaraid 29
6A0GKOKIAWESE 8¢ sAff FTANBRG 0SS dzaSR
detection, tracking and filtering algorithms in 2 dimensions. Then it will be
associated with a second, equipped with three color channels in order to
GSOFfdzt §S AldzyPYbEENBad TENBGHSED ¢
G2 a@ItARIFGST 08 LINRPGARAY3I RAA-GFY(
RAYSyaArzylt FAfLGSNAYy3a AyiSyRSR {2
AID.

G5SLISYRAY3T 2y (KO20ERdz0 8aRSIK2EASRE
requiring the rapid deployment of a protection bubble, but also for the

protection of critical infrastructure: airports, institutions, industrial and sports
FIOAfAGASAEd D LG aKz2dzZ R ddasehe kkely td K
LI NGAOALI G§S Ay GKS GLISNAYSGENRO LINP

But according to the AID, it would be possible to extend the surface of an ar
0S Y2YyAG2NBR o0& ySUg2NJAy3d &aSOSNI €
module, based on aesure proprietary protocol, must make it possible to
compile and correlate the output data of another module to expand the
LINRPGSOGAZ2Y 0dzoof S>x¢é¢ akKS | NHdzSaz O2

Ainstein

ULABD1/ULGB
D1

Detector

In September 2018 Ainsteannounced two new products in its Ultra Long
Range UAV radar series; the Ultra Long Range Airborne {@1L)Adhd Ultra
Long Range Grourglased (ULGB1) radars, capable of precise detection mor
than 1,000 meters awayAvailable for customized integratiavith aerial vehicle
manufacturers, the ULABL is optimized for aito-air manned and UAVs
beyond visual line of sight (BVLOS) operation. The {N1GB optimized for
groundto-air drone detection and monitoring and can be integrated and
deployed by perimtr security solutions and service providers. Both feature
Digital Beam Forming for highly precise elevation measurement andingzl
processing for 3D detection, with speed measurement for more than 100
targets, bringing enhanced security capabilitiegidorne am groundbased

radar solutions.

USA

https://ainstein.ai/ne
ws/
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Airspace
Systems Inc

Drone security
systemGalaxy

Detector

The company uses machine vision and deep learning to detect anomalies in
sky and classify rogue drones. Oregjaged, the flight system anticipates and
NSl OGa G2 I RNRySQa SOSNE Y20S3s Ay
disables and retrieves drones to limit collateral damdgeDecember 2018
Airspace Systems introduced Airspace Gataxy & G K S ly®ffud& G F I
automated, alwaysn airspace security solutions that accelerate the integrati
of drones into cities and protects people and propertyon the ground and in
theairt TNRY Of dzSt Saaszx OF NBf Saa 2NJ ONX
company. Théirspace Galaxy security platform combines input from multiple
sensors to detect drone activity at lomgnges, instantly identifies authorized
and unauthorized flights, assesses risk, and if necessary and permitted, dep
an autonomous mitigation syste to safely capture and remove an unauthoriz
or malicious drone.

USA

https://airspace.co/#
home

Altitude Angel

GUAS system

Detector

Partnerships

In late 2019UTMcompany Altitude Angel and UAS technology supplier Helig
formed a strategic partnership to provide a UTM/counter UAV solution to
aerodromes and strategic infrastructure owners across the globe.

UK

https://www.altitude
angel.com/

Anduril

Mobile Sentry

Detector

PG 1P {1 HnHuH ! YRAZNAE I dzyOKSR a20A
that uses artificial intelligence for highly accurate, persistent autonomous
IANRPdzy R 2NJ FANJ F 6 NBySaas |yesgKSNBJ
leveragesAl-enabled edge processing, continuous 360 monitoring and a vari
of radars and sensors to autonomously identify, detect and track objects of
interest in a given environment.

Gaz20Af S { SryissidkEcapabie and dain BeAcustomized with a variety
sensors, payloads or communications equipment for autonomous force
protection and counter UAS at forwanteployed military bases, borders, oil an
gas fields or other critical infrastructure.

Gaz2zoAfS {SYydidNeB OlFly 0SS LlaiAiArAz2ySR=:

minutes by one operator with no specialized MOS, training or Anduril suppo

USA

https://blog.anduril.c
om/introducing
mobile-sentry-
d1fe847793bb
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required. It is infrastructure independent, with integrated power generation g
uninterrupted power supply battery solutions

G¢KS @SKAOES s a RSaAaAIYySR G2 0SS SI
military aircraft (fixed wing @7, G130, or internal rotary wing CGHI7) and sling
load. It can be towed on or ofbad by both military and comercial vehicles.
Mobile Sentry is powered by Lattice OS. Sensor fusion and object detection
performed at the edge in redime to present operators with decision points,
not noise, even in environments with denied, disconnected, intermittent or
limited bandwidthé

Anristu

AeroShield

Detector

In June 202@nritsu Company launched AeroShielX280002A, a hardware
and software solution for passive RF detection and tracking of drone activity
Consisting of a flexible Application Programming Interface (API) and
demonstration programthe AeroShield tracking pcess uses Time Difference
Arrival (TDOA) for accurate drone positionifigacking speed and reliability are
2LIAYAT SR 6@ 02y Ay dz2 dza ftoenoise RSBIRYAaiioh V]
RdzZNAYy3 (GKS RNRBYySQa Ay OdzNRE A gyamge With LIA
three Anritsu Remote Spectrum Monitors (RSMs) is 500 meters but is scala
cover wider areas with additional receivers. Alarms and reports are
automatically generated for the us€Fhe drone detection and tracking proces
is fully automatel and active 24/7. The application continuously scans 2.4 Gk
and 5.8 GHz ISM bands for drone activity. Additional custom bands can be
by the user. Proprietary algorithms have also been implemented to minimize
false positives; a constant problem facby GUAS providers.

Japan

https://www.anritsu.
com

AntiDrone/

Prime
Consulting &
Technologies

Mini, short-
range, medium
range and long
range counter
UAV systems

Detector

The system includes the minimum set of equipment for detection of UAVS al
short distances that do not exceed 200 meters. The minidnine system
includes a server, video canaer (the quantity may vary from foeameras for
separately situated buildings to up to 32 cameras for large installations, for
example, football stadiums) as well as proprietary software. The software is
based on special algorithms that help to identify drones and distinguish then
from birds to minimize false alarms. The system provides 24/7 perimeter
monitoring and whenever a drone is detected it sends an alert by SMS or ar|
application installed on the mobile devices of the security personhisl.also
possible to use the system with anraeter surveillance radafhe radar

provides the coordinates of the target, the camera points at it and the softwg

Denmark

https://anti-
drone.eu/
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RSGSNX¥AYSa 6KSGKSNI AGQa | RNRYSAV |
system can be upgraded and optionally used together wigtdBtectors (like
DroneWatcher) to detect the drone control signals.

Smallrange antilUAV systems provide protection from drones in the range frg
200 m to 1 km. Mediumnange counteftUAV systems include antrone
solutions for drone detection and neutiaation at distances from 1 km to 4 km
The system can be integrated with some optional equipment, such as RF
detectors, perimeter surveillance radars, acoustic sensors, thermal cameras
illuminator, mobile tower (with integrated power system), mobile jamg
system, partilt mount, communications system, additional lighting system,-a
drone laser and drone capture net. Lerange antUAV systems include anti
drone equipment and solutions for drone detection and neutralization
distances from 4 km t85 km

Anti-drone solutions used in the lorgnge systems provide drone detection a
distances of up to 25 km and height of up to 7 km as well as neutralization g
distance of up to 4 km (depends of the size of the target). The standard set
equipmentfor longrange antiUAV system consists of lomngnge drone
detection radar, perimeter surveillance radars, RF detectors-tange video
tracking system, visual commamgédntre software, computer with video analytic
system, long range acoustic devicesveell as stationary jamming system with
pantilt mount.

AP Systems Ctrl+Sky Detector

(Advanced
Protection
Systems)

Ctrl+Sky offers a scalabtaulti-a Sy & 2 NE | LILINR F OK G2 §
of protection from unwanted drone invasion. The combination of proprietary
radar, acoustic, vision and RF sensors allows Ctrl+Sky to minimize false ala|
and detects even small drones at distances ug@60 meters. The FMCW rada|
sensor operates in the X band and uses MIMO technology to locate drones.
Ctrl+Sky uses the most advanced radar tracker based on MHT algorithm. Tk
system can distinguish drones from other flying objects, such as birds. The
acoudic sensor is based am 8-element microphone array that uses digital
beam forming technique in the acoustic domain to accurately localize sound
sources in 3D space.

Advanced, machine learning based classification algorithms discriminate

between dronesand other objects. Video cameras register recordings of

Poland

http://apsystems.tec
h/en/
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detected drones, so it is possible to present hard evidence of an intruder in i
protected area. An RF Sensor detects rdtlik between a drone and remote
controlstation by identifying radio frequenyqRF) signatures of Wi signals.
The RF sensor detects a targeted radio signal, identifies it and the software
allows neutralization of the unwanted UAV. By using multiple RF Sensors th
drone operator could also be localized. Ctrl+Sky Jammer is asnapglement
2F (GKS aeaiasSysz dzaSR (G2 ySdziNdytATS
Its use is restricted to a group of customers with appropriate permissions.

Partnerships

At the start of 2022PSsigned a partnership agreement with ORLEurity.
L't { Q { Y-dréhé sydtems ahdi FNELDctrl 3D MIMO radar family will be
to support a wide range of security activities by ORLEN Security to ensure t
security of national critical infrastructure.

ORLEN Security focuses primarily ongafety of customers from the segment
of strategic units for the national economy, facilities subject to mandatory
protection and facilities whose business profile is associated with a high levg
operational risk (refining and petrochemical industry).

ApolloShield

ApolloShield

Detector

ApolloShield detects drones using multiple technologiesmeras, audio and
radio sensorsApolloShield estimates the location of the detected drones and
their operators, allowing theecurity team to assess the rigkfinds the unique
identifiers of most drones, allowing law enforcement agencies to hunt
irresponsible operatordt then takes control of supported drones and sends
them a "go home" commandlisconnecting the original operator and forcing
them to land safely.

Israel

https://www.apollos
hield.com/

Applied
Technology
Associates

LOCUST

Detector

LOCUST is designed to detect and identify UAS threats using active and pa
radiofrequency (RF) and electaptical infrared (EOIR) sensor subsystems, a
it negates the threats using intelligent electronic attack (EA) and high energy
laser (HEL) effectorEach LOCUST delivers a layered detection and identific
capability in a fizd emplacement configuration or on a mobile platform with

HEL shoaebn-the-move capability. LOCUST is designed for the counter UAS
mission, and the technologies and approach are scalable to provide a comp

rugged, and modular muHnission system to catuct more effective and

USA

www.atacorp.com
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efficient detection, identification, management, and mitigation of Group 1 an
Group 2 UAS threats. LOCUST is designed for installation on military or
commercial platforms to defeat UAS and intelligence, surveillance, and
reconnaisance (ISR) threats, as well as provide ISR capability. It can be rap
inserted into integrated battle management, command, and control (BMC2)
architectures as well.

Aerial Armor

Cloud based
subscrption
service

Detector

Aerial Armor, a Dedrone company, offers eitide drone detection services.
According to the company website, the nationwide sensor network offering
includes the following features:

¢ An Immediate Cloud based subscription service availabdedarity teams
without the need for deploying any infrastructure.

¢ Database access of close to 5M unauthorized drone flights covering 50%
largest cities in the USA.

¢ Security professionals can view real time, as well as historic flight patterns
around selected facilities and public venues.

¢ Smart phone alerts and accurate Google mapping identifies the location of
drone operators.

USA

www.aerialarmor.co
m

Aerial Defence

Small form
factor detector

Detector

Aerial Defence is offering a smfdtm factor GUAS system designed to detect,
track, and identify drones that are transmitting a RemotelD (ASTM F3211
(US)andASD ¢! b O09dzNRPLISO® 5SaLIAGS AdGa a
weight of less than 15 grams, the sensor offers a deteatagability that can
detect drones in realime. Additionally, it has a useeadable display and full
Android Team Awareness Kit (ATAK) integration for situational awareness,
the company.

By integrating this sensor with ATAK, any connectgelator can monitor drone
activityinreali A YS | YR dzaS (GKS LI FGF2N¥VQ&
and respond to the threat. This integration provides users with a complete
LIAOUGdzNE 2F G(KS RNRYySQa t20FGAaof |y
custom geofencing and rfty zones, providing an additional layer of protectio
for sensitive areas.

UK

www.aeriat
defence.com

ArtSYS360

RS500

Detector

The RS500 is an early dromgtification system. It detects drone presence by
analyzing signalling channel and radio transmission fieadrone operator and

Israel

http://www.artsys36
0.com/product/rs500
/
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triggers automatically a Jamming system which deactivatesltbee by
jamming the GPS signal

Early drone notification fits the followgsolutions:
1 Geo fence protection area asrports, prisons, offices, campus, villas,
and sensitive facilities.
1 On the go protection forars, trucks and VIP transports

AT&T

Teaming with
Dedrone

Detector

Partnerships

In September 2018 AT&T and Dedrone announced they were teaming up o
drone detection solution that helps protect military bases, venues, cities, anc
businesses, from malicious drones. The softweeatric platformidentifies
approaching drones by means of radio frequency, visual, radar, and other s¢
data. Analysis of sensor data then reliably classifies approaching drones an
finds their locations. It then triggers alarms to alert security staff. It can also
integrated with other counter measures to help protect the public, such as
building management and alarm systems.

USA

att.com/Communicat
ionsNews.

Aveillant

Gamekeeper

Detector

The Gamekeepdiolographic Radar is designed specifically fordbeection of
small UASTracking irthree dimensions allows effective target threat
assessmentDetection at long range (7.5km) provides early warning, improve
situational awareness and increases the available reaction. ha®matic
classification diffeentiates UAS from other surface and air targets including
birds.

The company has been acquired by Thales.

UK

https://www.aveillan
t.com/

Bharat
Electronics

Arudhra

Medium Power

Radar (MPR)

Detector

The Indian Ministry of Defence on March 23, 2088ned two contracts with
Bharat Electronics Limited (BEL), at a total cost of over Rs 3,700 crore, to
enhance the operational capabilities of the Indian Air Force. The first contra
worth over Rs 2,800 crore, pertains to the supply of Arudhra MediumePow
Radars (MPR) for the Indian Air Force.

According to Indian defence ministry:

G¢KS NIRFNIKFa 6SSy AyRA3ISyz2dzateée R
and Development Organisation (DRDO) and will be manufactured by BEL. |
successful trials have alady been conducted by the Indian Air Force. It is a 4

multi-function phased array radar with electronic steering in both azimuth an

India

https://pib.gov.in/Pr
essReleasePage.asp
?PRID=1910065
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elevation for surveillance, detection and tracking of aerial targets. The syste
will have target identification based anterrogations from cdocated
Identification Friend or Foe system.
G¢CKS LINRP2SOG oAttt |
GKS AYyRdzZAGNRIf SO2ae
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Bluevec

RF/ADSB
Blusensor

Detector

In March 20238luvec Technologies announced the launch of a new feature t
the RF Blusensor.

& ¢ K S-B basdd detection and tracking system is now officially available fq
customers, providing enhanced capabilities detecting and surveilling
FANDONI Fizé FFOO2NRAY3 (2 GKS O2YLI Y

G¢KS 1 dzi2Yl GAO 5 SBrifdcadiIADB) tdchizdldgySidial € |
crucial component of air traffic management systems, allowing for safer and
more efficient use of airspace. By using @&R&nology to determine the
FANONI FiQa LR&AGAZ2Y YR oNRIF ROl &GA
stations, ADSB provides reatime communication of aircraft position, speed,
and altitude information. ADB technology has many advantages ove
traditional systems, including higher accuracy, more excellent coverage, ang
lower maintenance costs. It also provides additional information such as traf
data, which can improve safety and efficiency.

G . f dza Sy a 2 Bbased defedtion abd{tradkg system significantly
enhances its capabilities, providing a valuable tool for airports and other
facilities.

GLG A& AaAIYATFAOFLYyG F2NI{YINILI /AGAS
Unmanned Aircraft System Traffic Management (UTM). It can maiseriBdors
even more potent for situational awareness, UAV, and manned aircraft
Yyl 3SYSy i o¢

Partnerships

Canada

https://bluvec.com/R
esources#news
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In November 202Bluevec selected drone developer Draganfly to create join
solutions enabling specific Military and Civil UAS Thbegéction Intervention.
Draganfly and Bluvec will collaborate to develop joint solutions for counter
drone technology to improve threat detection management and intervention
particularly at crucial infrastructures such as airports, energy facilitiesciziid
air defense, says the joint press release.

.t dz8SOQA! P2 GESHMRNY gAff 0SS AyidS3
o-[ !t+ G2 SEGSYR G(KS NIy3asS 2% f
additional capabilities such as remote situational recassance, patrol and
intervention. The Commander 3 XL is a modular multirotor UAV with the abi
to carry up to 10 kg as part of its interchangeable payload system.

N
d

Draganfly will also become a distributor of Bluvec solutions and will act as a
collaborabr to help grow the global adoption of critical courHg AV
infrastructure.

plots with existing tracks, so that positions can be accurately updated using
Kalman filter.

In February 2023 Cambriddxel has upgraded its security solution for

integrating radars, cameras and other devices, says the company press relg

Byblos/Roboost| SPID Detector | TheSysteme de Protection Integre ardirones (SPID) is a research project of 1 France http://www.gouvern
agencies andrganisations to develop aldASsystem based on sevdrsensors ement.fr/sites/defaul
for the detection and the localization of drones acmlintermeasurs. The t/files/contenu/piece
solution¢ for military, government and civil applicatiogsesulted in a scalable -
networked system, with a passi@80 degree detection system, with a weight jointe/2016/12/1611
less than 75kg, deployable in under 30 minutes. 18 spid_demo_lad_f

nal.pdf

Cambridge Pixel SPx Tracker Detector | The SPXracker3D is a primary/IFF radar tracker, with automatic track initiatiy UK https://cambridgepix
that takes in plots (rather than video) from the sensor to create and maintain el.com/site/assets/fil
tracks, which can be output in ASTERIX format for external display or fusion es/3613/spxtracker
processingThe softwards capable of tracking up to 4,000 targets and allows 3d-datasheetvi-
users to configure target dynamics and heights appropriately, associating ne 1.pdf
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The newly upgraded VSD software provides support for new radars includin
Echodyne, Blighter and FLIR, as well as expanding suppeitieo tracking with
the OpenWorks video tracking system. Laser range finders and laser dazzle
also added to the list of supported devices.

aVisual Security Display (VSD) software provides the capability to combine {
longrange detection of theats using radar with target tracking and
identification from automatically slewed cameras. The software can generat
alarms on triggered events to turn on and control external equipment such g
loud hailing and laser dazzling devices. With a focus ogriheing demands of
security, including drone detection;lTAS and asset protection, the latest
software upgrade offers enhanced video blending to combine imagery from
daylight and thermal cameras and user threat classification.

small business Cobalt Solutions to develop a detection and tracking sensor
system that can identifyefarious small unmanned aerial vehicles (UAV) in ar
urban environment.

Capture ATID Detector | Capture Systems unveiled its atttreat intelligent detector (ATID) at ISDEF 2( Israel www.capture
Systems Defense and Security Exhibition in Tel Awidugust 2019aimed atprotecting sys.com
ONRGAOFE AYFNI adNUzOGdzZNB&> | ANLI2 NI &
positioner, ATID uses retilne image processing to detect up to five drones o
any other threat simultaneously with both day and thermal camefé® system
can be asembled with a GPS in order to predict the drone direction using th
Global Positioning System units, and includes an option to be fitted with
weapons offering the possibility to destroy the threats. A jammer can be
integrated to jam the threats at a raegf up to 1 km.
Chenega dronesafeguard| Detector | dronesafeguard is mix of layered €JAV solutions that seek to interdict Ireland https://chenegainter
International intruder drones as far out as possible from the facility, asset or person being national.com/media/
protected. This is "protection in depth" and it relies on progressively interlea 1195/counteruav_cic
GUAV systems and sub systems to:edit track, respond and then defeat the .pdf
drone risk threat before physical, asset, cyber or reputational damage is
inflicted. Developed with synergia.
Cobalt 5GPRT Detector | The Department of Homeland Security (DHS) Small Business Innovation Rg USA https://www.cobalts
Solutions (SBIR) programma September 202awarded USD750,000 to Texaased olutions.net/
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The Phase Il award follows a successful demonstration by Cobalt Solutions
5G Passive Radar UAS Tracking and TargetiAgR3%sensor system in Phase
Cobalt plans to develops Urban Canyon Detection Tracking and Identificatio
of Small UAV solution under Phase |l to provide an affordable, passive and
deployable system that leverages already available commercial 5G signals {
detect and track small UAS in urban cangorironments.

Context COPTHORNE | Detector
Information
Security

Context Information Security has developed a lightweight-¢ost drone
detection system capable of detecting drones being usedtioveillance,
smuggling and drone enabled cybstacks against wireless networks.
COPTHORNE is a sqlawered passive, cloudased sensor network, capable ¢
detecting drones and their controllers within or around restricted areas. The
solution is desigad to help smaller organisations and individuals to detect
unwanted drone activity in and around their premises and even on the move
due to its low size, weight and power (SWaP) requirements.

The COPTHORNE scanner looks for radio frequency signalsisnusaa by
drones. The hardwaraccelerated processing helps it to discriminate a drone
from benign wireless signals at a range up to two kilometres, even in noisy 1
environments. Gedocation is performed once the signal is within range of tw
or moreradios with the accuracy determined by the number of radios and lo
environment. Signal metadata is reported to a clehased server via a secure
cellular VPN where it is analysed and the results checked against user defin
rules. Alerts are then sert reattime via a variety of channels. For a public ar
for example, that could be as simple as messaging asiterpolice officer so the
pilot can be quickly located and the drone threat neutralised.

A proprietary profiling algorithm enables precisifingerprinting as to the type
of signal and any known hardware associated with it. The system is designe
distinguish between different models of drones and controllers from the sam
manufacturer and recognise frequenragile encrypted video downlinks

A postincident forensics interface enables the sharing of signal metadata for
incident forensics to confirm or deny the presence of a recovered device bas
upon its radio footprint.

UK

Www.contextis.com
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System integration is enabled via a plugin framework withport for SMS,
Telegram, Google Earth, XML, CSV and KML. With very low bandwidth
requirements, the system can be deployed over IP radio, POE/LAN or cellulg
The server and interface also have a lightweight footprint and can be deploy
on a single laftp for mobile events.

Controp Tornado Detector | The TORNADO air defence eleetqatical/infrared system is able to conduct a | Israel https://www.controp
ocne aoly Ay zaopHduden pandranicimage aigldagable of .com/news
tracking targets in closproximity of 100m, as well as at distances up to tens ¢ events/inthe-
kilometres away. It has a continuous zoom to provide a constant surveillanc media/counteruaw-
pictureand can automatically detect moving targedind provide a track for technology
each.The payload is maportable and can bemerated from moving platforms tornado.aspx
such as vehicles and vessels, or It can be mounted on a mast.

DATCON Lynx Detector | In September 202DATCON displayed its newbnhanced Lynx integrated Slovenia https://www.dat-
radar, long range observation system and high power radio frequgamegner, condefence.com/
now capable of detecting small drones at 5km and larger drones at 20km ra
according to company officials.

Defsys Smartshooter | Detector | Defsys Integrated Systemsported in May 2021 it hadelivered its India https://www.defsys.c

Smartshooter long distance RBsed detection and jamming (soft kill) solution
to a customer in India. Smartshooter is designed to provide a counter drone

capability to the frontline in engaging with this emerging threat.

o.in/
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DeTect

Harrier/Drone
Watcher BAR1

Detector

DeTect is deader in advanced bird radar technologies for sixale aircraft
birdstrike avoidance, wind energy bird mortality risk assessment and mitigat
and industrial bird contrbwith over 140 of its MERLIN bird radars operating i
the US, Canada, Europe, Africa and Asia. The radar processing technology
MERLIN, developed specifically for reliable detection and tracking of small,
cooperative, low radacross section, nofinearly moving targets, is also used i
DeTect's HARRIER Security and Surveillance Radar for airspace and marin
security applications including @ine and UAV detection and defesdsround
Based Sensand-Avoid (GBSAA) and virtual air traffic control. IA20n 2016,
DeTect has expanded its drone surveillance capabilities with the launch of it
DroneWatcher system that includes an Android application, DroneWatcher 4
that makes a smartphone or tablet into a short range drone detector.
DroneWatcher alsacludes an advanced radiofrequency (RF) sensor,
DroneWatcher RF, for longer range detection, tracking, identification and
interdiction of drones and small UAVs. Combined, the HARRIER Drone
Surveillance Radar and D®Watcher APP and RF provide a Hegkel of multi-
layer comprelensive, multilayer drone defence.

In March 2023 DeTect announced the production of its largest and lomgege
radar¢ the HARRIER BAR3D@ith an extended range for aircraft detection of
30+ nautical miles, according to tkempany press release.

The BAR(TM) series radar is abaxXd, solidstate air and marine surveillance
radar in development by DeTect since 2021 for extended range airspace se
drone operation beyond visual lirgf-sight (BVLOS), Aircraft Detectidghting
System (ADLS), bird monitoring and leagge coastal surveillance application
¢CKS FANRG LINRPRAzOGAZ2Y NIAOES Aa y2
range in Florida and is expected to be available on the market by the end of
semnd quarter 2023.

USA/UK

http://www.detect -

inc.com/
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Dronefence Dronefence Detector

The detection system consists of modules that can be adapted and distribut
over a wide range of territories. Groudzhsed and modular, it covers lomgnge
areas such as airports or industrial plants. The Tracking Units can be also

customized to narrowtseets and obstructed alleys. The UAV Tracker is a-mu
sensor system (Radio Frequency, Camera, Acoustic Technologies). It ensur
high certainty of detection by fusing multiple sensor information. This makes
falsealarms by flying birds or aircrafts possible. Each Unit has a high Range
up to 600m with a predominant directional angle of 120 Degree. This allows
detect small drones from a far distance, even at a point when they cannot b
seen or taken notice by security personnel yet. The rsdtsor information
enable the distinct identification of each UAV by a unique sensor footprint. T|

malkoc it nnecihla tn eanarafandivrdroneac fram natantial harmfiil raciia

Germany

http://www.dronefe
nce.de/Solution.php

Drone Labs Drone Detector | Detector

With a 360 degree detection radius of up to 1 kilometre (2km diameter), Dro
Detector can provide ample early warningdoes not require Lie-of-Sight to
work properly anccan detect drones behind trees, buildings, or other obstacl
Thetechnology careven detect manylrones when they are turned on. The
Detector Stationary Units are meant to be deployed to a fixed location, such
rooftop, to provide the maximum amount of threarotection up to 1 kilometre.
Theportable units, currently availablesaa beta product, can detect threats up
to 500 meters and come in a convent briefcase size form factoFor locations
GKFd R2y QG KI @S | OOS a dheré i8an oplioNd 35 callN
phone or satellite uplink module to provide communicet in remote locations
for most countries.

USA

http://dronedetector
.com/

DronelLess RF Sensors, Detector
DroneTracker

Provides Dedrone products

Spain

http://www.droneles
s.net/en/droneless
en/

COUNTER UAS DIRECT@RRII2023. V1




31

DroneSec

Notify Threat
Intelligence

Detector

In June 202@roneSec released a new Softwa®a-Service (SaaS) platform fo
the drone, counterdrone, and UAS Traffic Management (UTM) system
industries. The DroneSec Notify Threat Intelligence system combines traditi
human threat intelligence gathisng with machine learning and big data to
deliver customised alerts alongsidedepth analysis reportsdccording to the
DroneSec press release, the platform offers a searchable artefact database
supported by a knowledgebase of whitepapers and induspprts. The
platform receives updates daily from over 100 sources, curated and analyse
a team of drone security experts with backgrounds in cyber security,
intelligence, and defence. DroneSec Notify is already utilised by organisatio
across the worldperating in the drone space.2 G A F& Q& G NI O A
Open{ 2dzNODS Ly (iSttA3a3SyO0S 6h{Lb¢v (4SO
tracking software to enable operators to monitor locations for drone activity
even if a physical countafrone systemd not in place. For prisons, airports or
stadiums where defeating drone systems may not be regulatory approved,
Notify combines Standard Operating Procedures (SOPs) witktdigtied
mitigation strategies.

Australia

https://dronesec.co
m/blogs/articles

Drone Security
Defence

Counter UAS
System

Detector

The Drone Security Defence count@AS system offers a 360 degree detectio
for small UAS up to 15km distance, using a wide range of sensors. Once thg
RNRYS Aa RSGSOGSR (KS spifieitdcks theRighy U
gathers identification information for possible prosecution and then returns t
drone to the takeoff point. At the heart of the system, say the developers, is
GaSFNOKKARSYGATekNBI Olée aznigl NS 4
organisational needs, including integration with other existing systems. The
system is available as an automatic or semi automatic network which allows
operator to have as much or as little input as required.

UK

www.dronesecurityd
efence.com

DSNA Services

UWAS

Detector

See JCPX

France

http://dsnaservices.c
om/
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DSNA Services

Hologarde

Detector

Hologarde comprises:
1 A 3D innovative radar, that has already proven its ability to detect at
track small (0.01m2) drones up to 5 km. The software developed for
this radaranalyses the movement signature of the target, to
differentiate it against other objects in its range (like planes,
helicopters, drones, and even bhirds).

1 Radio frequency sensor able to detect the protocol of data exchang
between the drone and the remotpilot. Combined with the radar, RF
technology allows confirmation that the target is a drone and not a
bird.

1 Longrange HD infrared cameras (full HD with thermal for night visig
use the geographical coordinates directly fed from the radar to targe
the mobile, and zoom at long distance in order to identify and provio
visual confirmation of drones.

These thre accurate and proven technologies are connected to a Command
Control Center (CCC).

France

http://hologarde.co
m/

Duke University

Rapsberry Pi

Detector

In June 2019mgineers at Duke University in the U&#founced they were
teaming up with the North Carolina Department of Public Safetyeteelopan
alerting system that uses microphones and thermal cameras to detect unwa|
drones and the people flying them, says a Duke University news report. The
Raspberry Pi is loaded Wia machine learning algorithm that constantly
processes the data collected from the microphone to isolate the sounds a dr
YI1Sa FTNRY ol O1l3INRdzyR y2AaSd 2KSy
propellers, it sends a notification to an app loadedsomart phones carried by
GKS LINAa2yQa aSOdzNAdGeé LISNE2YyYySt o

USA

https://pratt.duke.ed
u/about/news/prison
-drones

Echodyne

MESA radar,
EchoShield

Detector

90K2ReYySQa aSil YFUSNAIE 9f SOUNRBYAC
just like a higkend phased array radar, instantly steering a kigbolution beam
around a 30ield of view. MESA enables smaller, lighter, less expensive, hig
performing imaging radars at commercial price points for industry and
government.

CSI (1dzNBa 2F 90K2Cf AIKIQa KAIK LISNH

USA

https://www.echody
ne.com/news/echod
yne-announcesfcc-
certificationof-
echoflightradar/
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1 Precision beanrsteering radar that minimizes tision risk by tracking
aircraft locations at all times across a broad fiefeview, even in dense
airspace or over cluttered environments;

1 Bestin-class, search while track radar that scans just like a phased
but at commercial pricing;

1 Compact deign with low weight and low power for integration into a
wide-variety of UAS platforms; and,

1 Longrange, allweather detection and tracking for Beyond Visual Ling
Of Sight (BVLOS) missions.

In October 202 Echodyne released a new addition topisrtfolio ¢ Echoshield.
EchoShield is an advanced softwaefined multimission radar for a wide
variety of commercial, defex®, and government use cases.

¢KS NI RFNR& | NOKAGSOGdzZNBE o6dzAit Ra 2V
electronically scanned aay (MESA) radars that are in use across a wide rang
applications, such as counterAS, border and base security, force protection,
critical infrastructure security, intelligence, surveillance, and reconnaissance
UAV detect and avoid, and autonomousgnd vehicles.

A pulseDoppler cognitive 4D radar, EchoShield combines electronically scar
array (ESA) beamforming and réiahe dynamic waveform synthesis to deliver
sub-degree tracking accuracy on hundreds of objects across a broad 3D fiel
view.9 OK2{ KASt RQa O23ayAiABS aSI NOK Ol
data stores to adapt and direct radar resources when and where required, w
90K2{ KASt RQa {5Y A& RSa&aAa 3y SRensbrfusibny|
Based on market demanthe initial software release prioritizes a courHd AS
mission and detection, tracking, and classification of any uncrewed aircraft,
including low slow and small drones even in dense urban environments. Fur
releases will match radar resources with mmer demand in dozens of
applications and markets.

EchoShield is designed to operate in the Ku band, with radiolocation service
15.7-16.6 GHz and radionavigation at 134.7 GHz, and is commercially
exportable.
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Its features include:

W 130° azimuthx 90° elevation field of regard (fully customizable)

W 0.5° tracking accuracy in azimuth and elevation, with very low track
splitting/dropping

(@) Powerful UAV classification with low falalarms and nearero false
negatives

Cognitive searchapabilities integrate onboard or offboard data
Average tracking ranges for courtd AS mission:

Group 1 {20 to-10 dBsm): 2.7 to 4.8 km

Group 2 {10 to-5 dBsm): 4.8 to 6.4 km

Group 3{5to 5 dBsm): 6.4 to 11.4 km

e EEEE

Partnerships

In March 2019 Bwdyne reported that its security radar, EchoGuard, has bee
selected by Black Sage Technologies, Inc. as the preferred radar sensor-for
range GUAS security solutions.

In early 2022 Northrop Grumman entered into a strategic agreement and
minority investment in Echodyne. The initial collaboration area is focused on
counter! 1 { I GKSNB 90K2ReySQa NIRFNER 2
that are expected to bring immediate mission value, says a joint press relea

ERA

VERANG

Detector

In July 202 ERA repord successful testing at Czech military ranges of its VE
NG passive ESM tracker technology using several types of dronesNERA

detected and trackedAS broadcasting continuous wave (CW) signals. The
FoAfAGeE ad2 aSSé | yR (okkhsdlkiloR&iRsfeSuts
FNRY 9w! Q4 RS@St2LISyid Ay (G4KS R2Y!I

Czech
Republic

www.era.aero
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ESG Guardion Detector | The GUARDION drone defergystem combines the scalable solutions Germany https://www.esg.de/
customized to very specifaustomer requirements to reliably detect and defer en/division/defence
against threats posed by the unauthorized use of drones. GUARDION is off¢ public
as an integrated product. It has a proven track record of reliable protection if security/drone
various applications. GUARDION focuses orgmateg electronic detection, defenceand
verification and countermeasures and connecting them to a position mappin unmannedaircraft-
and command and control tool. The HPEMInterUAS effectors from Diehl systemsuas/
Defence, R&S®ARDRONIS from Rohde & Schwarz and the TARANIS® cor
and controland position mapping system developed by ESG have proven th
capabilities in operational use.

FLIR Systems | Ranger HDC Detector | ALIRSystems has launched a new hagfinition midrange surveillance system| USA https://www.flir.com

MR, R8583D, designed to detect illegal activities, for example by drones, even in degrade /browse/security/cou
Triton PT Series weather conditions. The Ranger HDC MR uses embedded analytics and imq¢ nter-uas

processing to reduce the cogivié workload, enabling operators to distinguish
quickly between true threats and false alarms. The system is equipped with
high-definition thermal imager with a 1280 x 720 detector and a 1920 x 1080
color TV camera

The manportable FLIR Ranger® R8B&has the vertical coverage, low minimu
detection velocity and algorithms to detect and track up to 500 drone targets
simultaneously, while filtering bird detections. The R88San monitor the
coverage area four times per second, running 24/7, detegcéll ground and
aerial threats in virtually any climate, day and night. Compact and lightweigh
fits in a backpack, draws only 135W, while costing much less than its vehiclg
sized counterparts.

The FLIR TritonPTFSeries HD ignadvanced duasensa security system,
combining a cooled or uncooled 640 x 480 resolution thermal sensor, a 108
HD visibldight imaging sensor, and a high speed, precision pan/tilt system. 7
Triton PFSeries HD integrates easily with FLIR United VMS 8.0, as well as @
major third party video management systems, making it an extremely versat
solution for critical infrastructure protection in total darkness, bright sun, and
adverse conditions.
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Frequentis

FALKE

Detector

E EEE T e = = e
FOR A SAFER WORLD

Frequentis is an integrator and consultant for counter UAV solutions with an
operational perspective. The company builds upon its-y€ar history in safety
critical domains and ensures commaituational awareness and efficient
coordination of drone incidents across all agencies: air navigation service
providers, aerodrome operators, law enforcement units and other authorities
Frequentis consultants will help define roles, responsibilitiesppedures, KPIs,
operational requirements and bestit third -party sensor/effector systems and
technology, based on best practice developed with customers, regulators ar|
authorities. Frequentis SWIMbased data exchange platform will integrate ang
fuse exising systems (surveillance, flight data management, communication
and coordination tools) with new systems (UTM, Drone Detection, Incident
Management). Frequentis incident and crisis management solutions will
display and correlate all information in a geagphic information system,
which coordinates communications and collaboration across agencies.

CNBljdzSyiAraQ 321t A& G2 SyadaNB +y §
across all stakeholders. The solution creates the missing link between

organisations &irports, ANSPs and law enforcement), existing infrastructure
(ATC air situation, police and blue force tracking) and new systems (UTM ar,
drone detection).

Video link

https://youtu.be/xgzUpRxVyFo

Austria

https://www.freque

ntis.com/en
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FALKE is designed to provide the link between relevant stakeholders (airpot
police, air traffic control, airlines), existing infrastructure (air situation, air
traffic management, ground situation police) and new systeifignmanned
Traffic Management, drone detection) making it possible not only to detect
drones, but also to distinguish cooperative from nesooperative drones. Air
traffic control will be supplied with safety alerts in relation to the current air
situation. The ability to intercept drones that enter restricted airspace will
make it possible to scale future technologies for drone detection and to
optimise the cooperation and communication of stakeholders to guarantee g
common understanding of the air situatioaccording to Frequentis.

In December 2019 Frequentis and Hensoldt announced they will combine C
UAS competencies. Frequentis Comsoft will provide mature components in
areas of UTM/ATM/drone detection, data fusion and exchange (MosaiX
SWIM), shared situational awareness and Afgvhde surveillance data
automation (SDDING, MSDF, PRISMA), craggency incident management
(ICM), as well as operational requirement analysis (control room consulting)
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The Hensoldt group will bring sensor solutions (XPELLER, SPEXER), effect
drone defence technology (XPELLER, VADR).

and base protection applications. Fencepost provides a range of tracking ai
data collection capailities and visualizations, including early warning alerts w
target bearings, multiple simultaneous threat detection and tracking, and 3D
track of targets. The system can be configured with multiple networked sen
to support a wide area of coverageom remote field operations to congested

urban environments. Captured data can be integrated into existing commar|

and control software programs to support Intelligence, surveillance and

Garuda 4-layer GUAS Detector | The companys developing a-4ayer counter drone system according to a India www.garudaaerospa
Aerospace September 202teport by Indian Aerospace & Defence Bulletin. ce.com

General Fencepost Detector | The GAEMS Fencepost acoustic detection system is a covert, lightweight USA http://www.ga.com/
Atomics acoustic surveillance system for CUAS, port security, and high value asset, generalatomics

acoustiedetection
systemsuccessfully
performsat-us-army-
event
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reconnaissance, operations, and decisgupport applications, aceding to the
company.

General
Dynamics

CounterUAS
Expeditionary
Kit

Detector

Partnerships

In September 2021 General Dynamics reported i thaveloped a new counter
Unmanned Aerial Systems Expeditionary Kit, providing highly molieSC
O2@SNY3IS FT2NI NBY23GS aSOdzNRGe& NBIj dzA
ruggedized solution allows users to rapidly deploy and setWAS detection to
assess UAS threats within a mission Area of Responsibility (AOR) in less th
K2dzNJ gAGK y2 (G22fta NBIldZANBRZI¢é | 002
Unmanned Aerial System Expeditionary Kit allows users to rapidly deploy a
setup CountetUAS detetion to assess threats in less than an hour with no to
required. The full kit consists of an Operational Node, Hub Node, and Remo
Nodes.

USA

https://gdmissionsyst
ems.com/electronie
warfare/counteruas

GEW
Technologies

SkyScan2

Detector

TheSkyScan2 is meant to be used by friné security forces to detect threat
emitters and provide redime information to control centre commanders. Thig
information can be critical in assessing the security scenario and gaining tac
advantage. Whiledcating emitters, concurrent monitoring is also provided. T
SkyScan2 can also be used for communication surveillance and information
gathering during high risk events.

South Africa

http://www.gew.co.z

a/spectrum
monitoring/products

/skyscan2/

Gradiant

Counter UAS
system

Detector

Gradiant's technology aims to address traditional surveillance limitations usi
solution based on the fusion of different sensors. At this moment, the systen
working with two complementary technologies: radio frequency (RF) detecti
and video procesing; but the system has been designed to have the opportu
to include new sensors in the fusion layer to increase the probability of dete
(radar, acoustic, etc). This system is not only capable of detect, identify and
locate the drone attacks bwlso neutralize it. The RF detection module is bas
on smart spectrum analysis using signal intelligence (SIGINT) techniques, w
allow the detection and identification of the signals exchanged by the UAV g
the ground station.

This solution does nainly locate the UAV but it also locates the ground static
The video processing module is based on commeoéittie-self (COTS) both

visible and infrared cameras and a video processing smart software tool for

Spain

https://www.gradian
t.org/
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detection and location. It is importand highlight that both systems are passiv
this feature has some advantages as: it cannot be detected by the attacker,
does not generate electromagnetic pollution, and the power consumption is
compared with active solutions like radar, so it issibée to board it into mobile
units and powered with battery.

Gryphon
Sensors

Skylight, Mobile
Skylight, R1400
3-D Active
Electronically
Scanned Array
(AESA) air
surveillance
radar, S1200 2
D Active
Electronically
Scanned Array
(AESA)
direction finder,
Skylight
Airspace
Monitor
Interface

Detector

Gryphon Sensors Skylight system uses multiple grdiasgd sensors to detect
cooperative and norcooperative targets in the airspace, providing intelligent
situational awareness for integration and security. Skylight combines multipl
technologies to provide the most comgrensive, clear airspace picture
Featuring an array of setbntained sensors, it serves as a complete mobile
command center for many applications. Contained in a van, Mobile Skylight
features 4x4 offoad capability and can be taken anywhere without a
O2YYSNOALFf RNAGSNRa fAO0OSyasSo

Gryphon Sensors R1400 is-® 3ctve Electronically Scanned Array (AESA) ai
surveillance radar designed specifically for the detection of smaltfliong
targets. The R1400 provides rapid, precise detection and tracking of airborn
targets, including small unmanned aircraft systems§WAgeneral aviation, birds
and other cooperative or nooooperative targets of interest. It provides
accurate target position and velocity in a configurable hemispherical volume
coverage: 360 degrees in azimuth and 90 degrees in elevation. The S&280
D Active Electronically Scanned Array (AESA) direction finder that monitors
signals in the relevant frequency bands for the rapid and precise detection &
tracking of small unmanned aircraft systems (SUAS). It uses an extensive lik
of drone ontrol signal profiles in order to detect and classify these types of
signals.

USA

http://gryphonsensor
s.com/
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This passive sensor reliably and automatically detects the remote control of
commercial microdrone within a 5 km radius. The company also offers a var
of highresolution slewto-cue, optical tracking cameras used to get eyes on
target. Used for visual identification and optical tracking, this sensor is espe
useful in the classification of necboperative targets like birds, general aviatio
etc. It uses bothhermal and EO lenses to view airborne targets up to 3km in
ranget with 360° pan and 180° tilt rotations. The SAMI (Skylight Airspace

Monitor Interface) is the glue that brings the sensors together to give a comy
airspace picture.

Partnerships

In February 2018 Gryphon Sensagseed a partnership with WhiteFox Defens
¢ SOKy2f 23AS4a53 -jantning, Kokkin&iCraitigatién antl Analysis
OF LI oAfAGASAE A& y2¢ AYyGSaANI GSR gA-d
based snsordriven system provides an unclassified and exportable counter
UAS system.

provide armed forces and border protection authorities with new levels of
situational awareness and extremely short reaction times. The softdafimed
radar named PrecISRTM (delRe T NR Y WLINBEOA &S QX LINR
incorporates active array and digital receiver technology into a scaleable hig
performance sensor which can be installed aboard helicopters, UAVs and fi
wing mission aircraft carrying out surveillancearfje sea and coastal areas
against piracy, trafficking or illicit intrusion.

Due to its softwaredefined radar modes and electronic beam steering, Precl
can fulfil different tasks virtually at the same time. It is able to detect, track a
classifythod  yRa 2F 202S00a |yR (Kdza f A

Because of its compact design and the fact that all power consuming parts ¢

Heliguy AeroScope Detector || St A 3dz& Q aisah iBtelliBeht@Atioith which integrates multiple data | UK https://iwww.heliguy.
sources based on DJI technologyeliguy has installed drone detection com/blog/
technology at a number of UK airports and prisons and works with partners
including UTM specialist Altitude Angel, and Operational Solutions.

Hendsoldt PreclSTRM Detector | Hensaddt is developing aairborne multimission surveillance radar which will | Germany https://www.hensold

t.net/press/press
release/news/detail/
News/hensoldt
bringsnew-airborne-
surveillanceradar
onto-market/
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located outside of the airframe, the airborne platform integration of PrecISR
simplified significantly copared to other radars, according to the company.
PreclISR is in the ftdbale development phase

Xpeller Rapidombines a radar system, a camera, radio detectors and jamm
The system can either be integrated into a vehicle or can be used in a trans
container for rapid deployment.

Partnerships

In December 2019 Frequentis and Hensoldt announced they will comHi&ESC
competencies. Frequentis Comsoft will provide mature components in the a
of UTM/ATM/drone detection, data fusion amkchange (MosaiX SWIM), shar
situational awareness and ATFytade surveillance data automation (SBDRGS,
MSDF, PRISMA), cresgency incident management (ICM), as well as
operational requirement analysis (control room consulting). The Hensoldt gr
will bring sensor solutions (XPELLER, SPEXER), effector and drone defenc
technology (XPELLER, VADR).

HGH Infrared
Systems

Spyné

Detector

HGH Infrared Systentmas develope@n improved version of the Spyr8land
SpynelX longrange detection systems to meet the high demand for drone an
micro-drone detection. The unitsan now be equipped with a Visible Channel,
LaserRange Finder, or both. This option is calledRF and aims to facilitate the
NEO23ayAltAz2y LIKIF&aS 2F (KS GKNBIFG RS
system. The user will be able to use a x30 continuous optical zoom thanks t
full HD Visible Chael to detect very small flying objects. The other option is
eyesafe Laser Range Finder, which provides the user with accurate data
regarding the distance of the detected threat, on land, sea or in the air.

France

https://www.hgh-
infrared.com/News/
NewsHGHiInfrared
Systemgo-launch
Spynels-Visible
Channeland-Laser
RangeFinderat-
DSERO17in-London
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Hidden Level

Airspace
Monitoring
Service (AMS)

Detector

| ARRSY [ S@StQa ! ANBRLI OS a2yA i ziehtyed
solution to provide persistent low altitude airspace detection and tracking
capabilities for UAS across large volumes of airspace. AMS is offered as-a ¢
based data subsigtion service aggregating pqrocessed data from its
distributed HL1000 sensor network, as well as external airspace data source
such as UTM Systems, ABSand Remote ID, producing 3D real time position
of UAS.Hidden Level owns, operates, and maintaits sensor network for mos
of its customers, greatly reducing the cost of ownership and barrier to entry.
Sensors are strategically installed on existing infrastructure such as building
rooftops, and cell towers throughout a metropolitan area.

AMS provides actionable data to its customers by integrating into their existi
Video Management Systems, Security Operations Centers, and UAS Servic
Supplier platforms. The data provided by AMS is subscribed to based on the
volume of airspace, custom samated insight reports, and integrations require
08 (KS Odzaii2YSNDa 2LISNI iA2yaod

USA

https://hiddenlevel.c
om

IDS

Black Knight

Detector

The Black Knight UAV detection radar is able to detect and locate both fixed
wing and rotorcraft UAVs of Claggriini or small) and larger. It can either be
installed in a fixed location to provide permanent or sgrarmanent protection
or it can be mounted on a trailer for quick to set up mobile use. Black Knight
provides full 360° coverage, day or night, as welineadverse weather
conditions. The Black Knight radar system can also incorporate an optional
turret and a multiband jammer. These additions, which are fully integrated a
part of the system, provide enhancements to the tracking and identification
capabilities of the system as well as a countermeasure option.

Partnerships

34 North Drones in October 2019 announced it had partnered with IDS Nort
America to offer the NADRONE radar counter drone system for the civilian
market. Previously used in military environments, the-BNRONE radar
detection system is designed to recogmismall objects such as incoming mort
artillery and rocket fire, and to detect, locate and track both fixed wing and
rotorcraft UAVs, and small drones. The system provides full 360° coverage,
or night, as well as in adverse weather conditions. §ystem can be upgraded

Italy

https://www.idscorp

oration.com/about

us/
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gAUK |y 2LA2y+FE aatS¢g G2 Odz2S¢é¢ 9hk
tracking and identification capabilities.

Indra

Crow

Detector

The Crow systernompriseshighprecision radawhich detectsntrusion, and its
optoelectronic systems made visual contact to confirm the threat. At the san
GAYSY (KS &aeadsSvyqa St ShairdthgpedunRE F S
determine what type of link these devices werging.All this information fed
LYRNI Q&4 | R@FyOSR |t 3I32NARGKY &a2f dziAz2
based on extensive drone data libraries.

Partnerships
LY b2@3SYOSNI HAHH LYRNFY {A&0GSYla Ay
detection capability into its CROW courHgAS platform. With DGS RF
detection, CROW adapts to the specific needs of the environment being
protected; integrates and combines use of different sensors and
countermeasures; with the possibility of redundaneusf sensors in terms of

both number and location, says the company press release.

Spain

www.indracompany.
com
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Involi

Involi.live

Detector

involi.live collects real time LAATD (Low Altitude Air Traffic Data) frorBADS
(Automatic Dependen$urveillance & Broadcast) and aircraft transponders,
processes it and transmits it to the UTM system so anyone flying and conne
to the system can have that information daoard in real time. The solution is tg
scaledown and adapt the concept of the atvol tower to the use case of
drones, by creating unmanned micro control towers to detect the position of
aircraft. This has the advantage of enabling integration of all latest technolog
in such devices, while taking out from the loop the weakest elgnoéthe
equation: the humanThe data gathered from a network of micro control towe
will be made available in reéime on a platform. In this way, the information o
surrounding air traffic could be used by any air traffic connected to it, to
automatically and efficiently.

Switzerland

http://www.involi.co
m/how-it-works.html

Kaspersky

Antidrone

Detector

Kaspersky Antidrone is a new standalone solution that uses a trainable neur
network to detect and classify civilian drones automaticdilye systenuses
sensors, chosen to reflect the required environment, together with advancec
technologies based on a neural network to inform the controller of drones
approaching the designated zone. If necessary, Kaspersky Antidrone turns
module which sends peritted radio interference signals, sending the
approaching drone back to base or forcing it to land safely.

Kaspersky uses a patented laser scanning technology for primary detection
civilian drones. Solution is also designed to work with videoaartto sensors,
as well as radar, if applicable. A trainable neural network classifies drones b
el YR Y2RSt® Ly Ylyeée OFasSazr (KS
neutralization paradigmA specially designed system generates a narrow
interferSy OS o0SIY G2 o0NBI]l] GKS RNRySQa
the remote controller. Once the connection is broken, the drone will either
return to base or slowly descend.

Russia

https://go.kaspersky.
com/antidrone.global
html
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KelvinHughes

SharpEye

Detector

Kelvin Hughes SharpBy&xV radar is highly sensitive and has been optimise
for the detection of drones, quadpters, UASsand UAVsThe company
provides complete radar based solutions for border and perimséeurity and
SharpEy=r with its ability to detect small low aerial targets even in clutter
conditions makes it the ideal sensor to detect and provide early warning of t
operation of drones. Systems can be a single SharpBy¥ mobile radar or pat
ofaYdzt GA NI RFNJFYR St SOGNR 2LIGAO Ol
Single Mast Solution (SMS) for mobile and spetimanent requirements. With
a SharpEye radar as the primary detection sensor, security agencies are ab
monitor and intercept thread from drones in remote and difficult to access
locations and also easily move locations. Complete single or multi node
situational awareness can be developed through a Detect, Recognise, Ident
and Classify methodology and the evolving picture contdolising the Kelvin
Hughes control and interface software CxityAt DSEI 2017 Kelvin Hughes
demonstrated the next evolution of its drone detection and tracking technolg
TheSMS 6W5Q YSIyAy3a RNRySO Aa | RSR
system nowfeaturing a thermal camera and video tracker that acquires the
drone target using the inil radar detection informationThe benefit of this is
once the thermal camera and video tracker has acquired the target it will en
a visual identification anttack. Further benefit comes from the combination o
the camera mounted on a pan and tilt system that provides a means to prec
calculate the altitude of the UAV. The SM$herefore is able to operate as a 2
sensor system providing 3D target inforriwat whereby the radar provides the
range and bearing. This data can be outputted to a third party counter meas
system.

UK

https://www.kelvinh
ughes.com/security/
uavdrone-detection

Korea
Advanced
Institute of
Science and
Technology

Drone
detection radar

Detector

{2dziK Y2NBI Q& Y2NBI ! RGlIYyOSR LyaidAa
developed and deployed a new drone detection radar systdrich has been

deployed around the stadium and athlete village of the 2018 Winter Olympic
Games.

South Korea

http://www.kaist.ed
u/html/en/index.htm
I

L3Harris
Technologies

Drone Guardian

Detector

Drone Guardian is hardwagnostic and scalable. Thase system sensors
include radar, canera and RF detection, bekisting sensors and effectors, or
more appropriate alternatives, can readily be integrated td specific threat
profile.

USA/UK

https://I3-
droneguardian.com/
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Leonardo

Falcon Shield

Detector

Falcon Shield provides users with a mafiectral threat sensing capability and
through the integration of an electronic attack capability, a miagiered threat
response. This response introduces a capability to take control of a remotely
piloted drone and land it safely (a commatik control intervention capability)
prior to the need to defeat the threat by simple jamming or kinetic solutions.
Consequently, the potential for undesired collateral effects is greatly minimis
Falcon Shield @erived from Selefnow Leonardo)d { Qa4 KSNR G| 3§
the provision of shorrange defence solutions against a variety of airborne
GKNBIFGad ClLftO2y { KAS f-perfoMraric& passiziefectrd
optical and electronic surveillance sensors, combined with scespgoific
radar. These provide a fully integrated threat detection, identification and
tracking capability which enables Falcon Shield to operate in environments {
range from wide area through to hight dzi G SNE WdzNb Iy OF
withinthe Fd 02y { KASt R &daeéaisSy Aa {SftSE
provides users with the ability to disrupt or take control of the threat. Becaus
Falcon Shield is inherently flexible, this electronic attack capability can be
complemented by the integr&in of additional, optional kinetic effectors. Ease
of use is provided through use of the Selex ES Vantage Command, Control
Situation Awareness (C2SA) framework. This delivers an intuitive user interf
and automated threat detection & tracking functisnincluding automated
handover between detection and identification sensors.

Italy

http://www.leonardo
company.com/en

Leonardo DRS

MLIDS

Detector

Mobile Low, Slownmanned Aerial Vehicle Integjed Defense Systems, or
MLIDSs a collection of different sensors and weapon systems that have bee
integrated by DRS to fill the counterAS mission, and mounted on top of two
separate alterrain mine resistant ambusprotected vehicles, or MATV.

In July 2018he U.S. Army has selected Leonardo DRS, Inc. to provide the

Interim, Mobile Short Air Defense (HFBHORAD) system Mission Equipment

Package (MEP) forstallation Stryker Al vehicleShe package includes2 2 3
Reconfigurable Integrategd S LI2y & tfF GF2N)Y owLgt 0
FYR wlk RIVYQ& ad&iy/iA SYAALKSNAO wl RFNJ ¢
identify-trackRSF S G ¢ OF LI 6 Af A (G& NXijpglahdNiER
wing threats.Accordng to Leonardo DRS the {®HORAD solution provides bot

USA

https://www.c4isrnet
.com/digitatshow
dailies/ausa/2017/10
/09/army-to-test-
counterdrone-mat-
v-upgradein-
combatnext-year/
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hard and soft kill capabilities to the warfighter while minimizing impacts on tf
mobility of the StrykerThe RIwP turret supports multiple weapon configuratid
to give tactical commanders flexiityl in various combat scenarios. The Leona
DRS solution has the mobility, firepower and soldier protection required to fi
forward at the lowest tactical levels. When fielded, thisBMORAD capability
will provide tactical level commands the precisigroundto-ground and
groundto-air lethality necessary to fight and win acscs multidomain
battlefield. This dowrd St SO0 RSOA &aA 2y -BHORAD dffdrt to7
deliver prototypes in 2019.

In 2023 US Army issued a new task order to Lean®dS under an existing
indefinite delivery/indefinite quantity contract to providelTAS platforms. The
O2y G NY OG &dzZLLl2NIa GKS ' { ! N¥eQa Ly
going MobileLow, Slow, Small Unmanned Aircraft System Integrated Defea
System (MLIDS) programme. According to the Leonardo DRS press release
company received approximately USD40,000,000 in October 2022, and on
November 11, 2022, the company was awarded approximately USD20,000,
through a modification contract.

M-LIDS allows soldiers to detect, identify, track and defeat small UAS with
electronic warfare and kinetic defeat systems. Thé&I@S system includes a
of kinetic defeat effectors including the XM914 (30mm) cannon hosted by th
az223 LyO®dQa Ine§aetyenpors dtioron (RIVP) turret. This

new task order requires DRS to deliver additional kinetic defeat vehicles anc
spares.

In March 2022, MLIDS Increment 2 was identified as a US Army ACAT Il
program of record, and the US Army leadershigclied accelerated deliveries
of multiple GUAS capabilities, including-MDS. The twwehicle capability
provides a balance of kinetic and n&metic defeat capabilities which have
already completed extensive government testing. Several setslaiDd
Increment 2 are currently deployed overseas protecting US and allied forceg
The DRS Land Systems business unit serves as the lead systems integrato
this mobile GUAS capability.
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Lockheed
Martin/

Procerus

Indago

Detector

[ 201 KSSR al NIAyk{A]l2NA]1&Qa LYRI 32
Communication KNOXITAS system. Collaborative development will take pla
at MyDefence in Denmark. The project is part of an industrial cooperation
programme in Denmark with Sikorsky, a Lockheed Martin company. Project
goals include pairing the Indago with the KNOX system to achieve rapid res
aerial surveillance capabilitieshis solution will allow users to quickly and
effectively detect adversaries and record evidence that could be used for
prosecution. The pairing of the KNOX and Indago systems would be especi:
useful to secure areas such as critical infrastructureppssand private

property.

USA

http://www.lockheed
martin.com/us/prod
ucts/procerus/indago
-uas.html

Lockheed
Martin

AN/TPQ53
radar system

Detector

The solidstate phased array AN/TP&3 radar system, or, B3, detects,
classifies, tracks amtetermines the location of enemy indirect fire in either 36
or 90 degree modes, according to the company. THE8@ replacing the aging
AN/TP@36 and AN/TPQ7 mediumNJ y3S NI RFNAR Ay K9
G/ 2 YLI NB R36 éng Q3d,kh8 Q53 povides enhanced performance,
including greater mobility, increased reliability and supportability, lower life
cycle cost, and reduced crew size. Thp@ Qa | OGA @S St SO
(AESA) provides the foundation for muttission capabilities.He Q53 has
demonstrated the ability to identify and track unmanned aerial systems (UAS
showing the capacity to incorporate air surveillance simultaneously with cou
GFNBSG FOljdzaiaAadAzy Ay | aixy3atsS &Sy

USA

www.lockheedmartin
.com

METIS
Aerospace

SKYPERION

Detector

SKYPERION is a highly proven, cost effective, fully integrated, scalable, pag
Drone Detection System that provides a capability against all known comme
drones as well as hybril K 2-& &A it Baa edised to protect a wide variety
of situations and/or facilities including Prisons, Stadiums/Events, Critical
Infrastructure, Airports, VIP protection and Defence. SKYPERION is compliz
with UK/US communication and privacy acts, barconstructed to MHSTD
810F if required and is export cleared.

Designed as a full spectrum multi sensor solution that can provide operators
with a timely, high confidence and actionable understanding of drone activity
within a defined area, the systeoomprises two major subystems; a mast
mounted RF Sensor/Antenna unit and a Control Statifiiising Edge
Computing, the RF Sensor carries out the function of acquiring and digitising
activity as well as generating the direction of arrival. The f@bStation, which

runs proprietary licenced software, reports the sensor output through a gene

UK

Www.metisaerospace
.com
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workstation and GUI. Alternatively, the sensor output can be distributed via
mesh network, copper or fibre link and integrated into a remote Command a
Catrol (C2) solution that hosts the SKYPERION software.

As a single sensor, SKYPERION can provide a line of bearing indication; the
FRRAGAZ2Y 2F | aS02yR aBiia® N yoRINIDZD
provide a more defined threat geolocatiorhd SKYPERION system can be
installed in a ruggedised or lightweight configuration, as aJaaskd static
permanent/semipermanent installation, a mobile vehicle mounted unit, or as
marinised version with the RF sensor housed in a radome. AWwody version
for dismounted personnel will be introduced later in 2021.

SKYPERION is designed to work independently or it can be integrated with
Jammers, Radar and/or Elect@ptical systems to form an enhanced counter
drone capability; a COTS integrated RF c&e/jammer solution is available
(SKYPERION Max).

Intended for 24/365 operations and in all weather conditions, the simple to
AYGSNIINBG D!L FyR lFdzizy2yY2dza |t SNI
who is multitasking and has nspecialist knowledgeSKYPERION can be
delivered on a purchased or managed service, permanent or temporary bas
If purchased, METIS aims to work with the client to ensure that SKYPERION
fully integrated with new and existing systems, processes aadgultures.
Alternatively, a fully managed service can be provided with METIS offering
24/365 remote or local monitoring.

Support contracts are available which would include periodic software upgrg

In September 2021 METIS introduced the SKYPERIOMN rdeosne detection
system, which provides early warning of drone incursions by identifying and
locating RF data signals on vessels at sea, anchorage or in port. The systen
features autonomous detection, alerting tracking and identification; advance
warning of multiple threats with low false alarms; a simple user interface;
remote monitoring and integration with an RF jamming module.
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Microflown SKYSENTRY | Detector | The AVISA Skysentry acoustic vector sensor ar@yis A YSR (2 0 § Netherlands | http://microflown-
AVISA acoustic sensor solution to provide reliable mytatform drone detection in a avisa.com/capabilitie
aAy3t S aeailsSy étdecbok sundBn@ehaBathst acNaR thrai, s/counteruavs/
and can detect, locate and track a variety of drones fromsiogp muti-copters
to larger, fixedwing propeller UAVs. Detection for small, lowise drones is 40(
m. The system is suited to urban environments characterised by lack @fling
sight, as it can separate the acoustic signature from a drone from other sour
sources. It can be upgraded to monitor gun shots and blasts.
Milrem Autonomous G | Detector | Milrem Robotics and Marduk Technologies have jointly launched a mobile | Estonia https://milremroboti
Robotics UAS platform autonomous @JAS platform designed to offer protection against loitering cs.com/
munition and surveillance drones, according to a press release.
The jointly developed system features the eleetnatical GUAS platform
Marduk Shark and the THeMIS unmanned grougliicie (UGV). This mobile
solution provides frontline forces with an independent ability to accurately
detect, classify and target loitering munition and other flying objects. It uses
advanced Attificial Intelligence and Machine Learning models.
Miltronix Multi-mode Detector | ¢ KS 02 Y LJ y sh@idfundtidnyhiil8moglefradars have the capability t| UK http://miltronix.co.u
radars effectively and efficiently detect and track all kinds of UAVSs, including those k/portfolio/4d -multi-
low RCS. They can detect a UAV with an RCS of 0.1 m Sq at 25 Km. These function-multi-mode-
are equally capable of detecting éracking fixed wing and rotary wing aircrafi uaw-detection
targets with an RCS of 2 m Sq at 50 Km. trackingair-
surveillanceradar
system?2/
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Moog Gauntlet Detector USA https://www.moog.c
om/content/sites/glo
Gauntlet,connected over a secured VPN network, is a transportable, relocat bal/en/markets/secu
solution used for 36@egree, longrange airspace protection. This system offe rity/counter-uas.html
evidence capture and retention capabilities similar to that of cameras utilizec
physical security. Galet is often employed as part of larger solutions to
protect civilians, law enforcement, and other highlue assets at Special Even
Assessment Rated (SEAR) events
NASA Safeguard Detector | The Safeguard system monitors and enforces conformance to a set of rules| USA https://ntrs.nasa.gov
defined prior to flight (e.g., geospatial staut or stayin regions, speed limits, [search.jsp?R=20160
altitude limits). Safeguard operates independently of the UAS autopilot and 012239
strategically desiged in a way that can be realized by a small set of verifiablg
functions to simplify compliance with regulatory standards for commercial
aircraft. A framework is described that decouples the system from any other
devices on the UAS as well as introducesgiementary positioning source(s)
for applications that require integrity and availability beyond what the Global
Positioning System (GPS) can provide. Additionally, the high level logic
embedded within the software is presented, as well as the steps haken
toward verification and validation (V&V) of proper functionality.
NNIIRT 1L12%E radar | Detector | Air defence radar Russia http://www.nniirt.ru
/
Noology Bi-static Detector | In August 202Noology announced full commercial development of itstaitic | USA www.noology.com

Spherical View
Radar (SVR)

Spherical View Radar (SVRYR is a new countdrone and UTM surveillance
radarthat can detect, track, and identify small, stealth, and autonomous dror
with sensitivity and accuracy, even in cluttered environments. Features inclu
() True spherical field of view360 degrees azimuth and elevation
(straight up, straight down, anall the way around§ 6 A G K y 2 G O2y]
() Detection and tracking of small airborne targets with radar cross sec
(RCS) of 0.001 square meters

() 3D target accuracy of 1 cubic meter, from 3 m to 3 km, day or night,
in all weather

COUNTER UAS DIRECT@RRII2023. V1
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() LowSlowSmall (LSS) target detection: 1.0 m above ground from O
km/h up to 500 km/h

W Simultaneous detection and tracking of up to 100 targets with 0.5 m
target separation

W Compact form factor, easy to install and safe to operate.

Northrop MAUI/DRAKE | Detector | In early 2022 Northrop Grumman entered into a strategic agreement and USA http://news.northrop
Grumman minority investment in Echodyne. The initial collaboration area is focused on grumman.com/news
counter! I { T H6KSNB 9O0K2ReySQa NI Rabvddiaged [releases/northrop
that are expected to bring immediate mission value, says a joint press relea grumman
demonstrates
b2NIKNRBLI DNHzYYlIyQa az2oAfS ! LILX AOLF counteruas
mobile acoustic sensor that operates on Android cell phones and uses the technologiesat-
LIK2y SQ& Yt deted GasUR ¥ dBones, defined as UASs weighing les blackdart-exercise
than 20 pounds, flying lower than 1,200 feet and flying slower than 100 knot
The MAUI softwardased approach leverages commerciattof-shelf mobile
devices to provide beyonline-of-sight detetion and identification of UAS
GKNBIG&a Ay KAIK y2rAaS SYygANRYYSyGa
Using Known EW (DRAKE) is a r@iguency negation system that delivers a
nonkinetic, selective electronic attack of Group 1 drones. DRAKE dem@sstra
the feasibility of repurposing mature countenprovised explosive device
technology for interoperable, countddAS missions while protecting friendly
force communications.
Northrop G/ATOR Detector | A highly mobile multmission radar system designed to fully support worldwig USA http://www.northrop
Grumman expeditionary requirements, Northrop Grumman's AN/380S5/ATOR system grumman.com/Capa

provides multifaceted detection and tracking capabilities to enable engagem
of a wide range bhostile threats, and offers robust air traffic control capabiliti
to ensure the safety of Marines worldwide. Operational capabilities enhance
Northrop Grumman's proven Active Electronically Scanned Array (AESA) ra
technology give the AN/TFE® GATOR system the ability to perform multi
mission tasks at significantly lower operation and maintenance costs compa
to existing radar systems. In addition to providing a broad range of optimize
radar capabilities, AN/TF® G/ATOR provides automatidaptability via a

scalable open system architecture. G/ATOR's rmaitwork capability ensures

bilities/gator/Pages/
default.aspx

COUNTER UAS DIRECT@RRII2023. V1



http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise
http://news.northropgrumman.com/news/releases/northrop-grumman-demonstrates-counter-uas-technologies-at-black-dart-exercise

54

compatibility with additional U.S. Department of Defense command and con
systems.

Python
Simulator,
Spyglasg 3D
Radar

measurement and track data feuperior situational awareness in benign and
electronic attack environments.

w LydSaNrdasSa Fftft RFGLF
and spurious tracks.

w {dzZLL2 NI a Yzai
defence and approach radars.

w 9FaAirteée aololfsSa dzJ FNRY 2yS aSyazNnN
w | -peAdfmance, multhypothesis algorithms provide highly accurate, real
time integrated track outputs.

w ! RFLIGFO6ES | NDK A ditddghdziidh mOdulgs thatProviie
enhanced capabilities for diverse missions and use cases.

a2dzNOSa Ayid?2

NI} R NBX AyOf dzRAy 3

CKS O2YLIl yeQa tedKz2y aAaydzZ I GAz2y Ay
for rapid performance assessment of complicated netwoektric tracking
systemds an open architecture, distributed discrete event simulation
environment used for conducting Monte Carlo simulations of various multi
component systems. Scalable in that it supports parallel computation across
multiple processes, cores, and nodes witainomputing framework.

Northrop M-ACE Detector | In April 202(Northrop Grumman Defense Systearsnounced it wagonducting | USA https://www.unman
Grumman validation testing of its lates-UAS, the Mobile Acquisition and Cueing Béiec nedairspace.info/cou
(M-ACE) concept. The unit features an extended-EDS§abilised aluminium nter-uassystems
tower mounted on a dedicated Ford F250 platform. The company expects t¢ and-
field a prototype demonstrator capability in the near term. policies/northrop
grummantests-new-
mobile-counteruas
concept/
Numerica Track Manager, | Detector | Numerica Track Manager provides réiate correlation and fusion of USA http://www.numeric

a.us/defense/unman
ned
systams/#collision
avoidancesystem
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Provides the middleware for constructing simulations, including both
publish/subscribe and service request/response messaging patterns. Enablé
simulations to be broken down into the smallest logical components, allowin
componens can be reused and integrated using minimal interfaces. Support
existing models for DoD radars, tracking components, and truth target
generators, to enable various mutfirget, multisensor, multiplatform tracking
studies. Distinguished from other sifators in its lightweight, flexible,
interfacing capability. The Python infrastructure allows components in vario
software languages to be integrated.

According to a company press release, the MIMIR software suite enables us
to operate multiple sesors and defeat technologies through an integrated us
interface, enabling a faster and more effective response to threats.

The Spyglass3D Radar is designed and manufactured by Numerica Corporé
and isdesigned to detect ground threats amcick small, autonomous, UAS
beyond three and a half kilometers with precise measurements to support a
range of mitigation techniques. Spygladsas been built with embedded C2 an
Al software to enable broadrea autonomous sensor networks and seamless
integration into layered defence systems.

Partnerships

Liteye and Numericare jointly marketing @AS radars

Observation
Without Limits
(O.W.L.)

GA7360 3D
Digital Radar
System

Detector

Observation Without Limits (O.W.limMarch 2023 yy 2 dzy OSR (i K §
all-new GA7360 3D Digital Radgystem, which provides extendednge, 360°
detection, tracking and classification of manned aircraft and drones.

According to a press statement:

OAvailable to customers in the second quarter of 2023, the GA7360 3D rada|
detects Phantom 4 drones 2t252.5 km ranges, Cessna 172 aircraft and

vehicles at a 7 km range and humans at 3 km. O.W.L. unveiled this newest
and 3D radars member at ISC West 2023, MarcB129n Las Vegas, Nevada.

USA

https://owlknows.®
m/o-w-l-launches
ga73603d-radarfor-
drone-awareness
counteruasand
bvlos/
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6The GA7360 3D system provides extended-raithedetection and tracking
capabilities for the full range of lowaititude airspace. The most common
applications for this new radar are basic drone situational awareness, integr
counterdrone/UAS system, visual line of sight (BVLOS) and datekavoid
(DAA) operations. It also surveils kaltitude airspace and ground and water
surfaces.

dlt integrates with a growing list of thirdarty systems including passive RF
sensors, acoustic sensors, HD and thermal ONVIF cameras, cdrorier
mitigation systemgelectronic and kinetic), counteirone commaneand-control
software and video management systems.

0GAn additional integration option ithe Precision Tracker which, when
integrated, serves as the extended mrathge surveillance. It is capable of
detecting and tracking drones. When detected, the GA7360 3D cues and sl¢
the Precision Tracker MiciDoppler Radar to verify, at over a 2 km+ range it i
drone. It also enables ongoing tracking of nettionary drones in hover
mode£

Operational
Solutions Ltd

FACE

Detector

In February 202@perational Solutions Ltd (OSL) signed a Memorandum of
Understanding with Airways New Zealand to jointly devel@poanter drone
RSGSOGA2y aeadasSyoe h{[Qa /2YYlI YR Iy
(F.A.C.E) is currently being trialled at Auckland Airport along with Aveillant
Gamekeeper holographic radar and Al enabled camera technddagyrding to
apresNBf SIaS FNBY h{[ a!a (GKS aeaisSy
drones entering airspace that pose potential threats to airport operations,
including the ability to identify the nature of the threat. By combining thISAS
capability with a UTM miject, in this case the Airshare system from Airways
New Zealand, it will also be possible to facilitate and authorise drone flights
2LISNF GS alFSte Ay GKS FANRLI OS | NP

In February 2023 Operational Solutions Ltd released a new DroneS&lesite
(DAS) product. DAS is a hardwénee intuitive drone detection solution says th
company press release.

UK

https://operationalso
lutionsltd.co.uk/cont
act
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DAS is available through a range of subscriptiased offerings, meaning that
dZASNE OFy 065 FfSNISR G2 RNRYS I O6A
worth of historic data with subscriptions starting at GBP24 a day.

Accessible from a fixed Hldress, DAS harnesses an array of remote sensor
rapidly detect drones entering préetermined perimeters, and present users
with a realtime overview of incursions. The interface delivers actionable
insights, enabling users to understand drone attiat a glance and coordinate
the most effective response.

Operational Solutions says DAS comes at a time when drones are more
commonplace than ever. Consistently evolving in capability, drones can quig
enter secure perimeters to disrupt operatiordamage assets, and conduct
unauthorised surveillance in many unique ways.

Through this release, OSL hopes to empower a wide range of industries, frg
private residencies to engineering plants and Critical National Infrastructure
(CNI), to gain an advanteinderstanding of their airspace.

Partnerships
In July 202Thales and Operational Solutions Limited (OSL) signed a coope

agreement to further develop and deliver joint opportunities and solutions in
the areas of civil ©@AVandunmanned traffic maagement (UTM)Under the

FINBSYSyidz ¢KIfSa gAftft AyO2NLI2NI (S
platform into its civil @JAV and UTM solutions.

Panasonic Drone Finder Detector

Dronefinding technology developed to mitigate the threats of drone accident
and terrorism. The system uses afB&rophone array and a Pan Tilt Zoom
CCTV camera, with each sensor able to detect distances of up to 300m thrg
150-degree field of viewit also analyses benign surrounding noises to eliming
them from detection.

Japan

http://www.security
newsdesk.com/panag
onic-developsdrone-
finder-technology/
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Patria

MUSCL

Detector

At Eurosatory 201®atria launched its MUS@Uulti-Static Coherent Location)
LI 3AAPS aSyaz2zNJ RNRyS RSGSOGA2y aea
sensor systems do not transmit signals themselves, but use radio signals
transmitted or reflected by the targets. Because passive systems are exyrenmn
difficult to detect and small in size, they actually perform better than active
NI RF NB AYy @FNR2dzA adz2NBSAftl yOS Gl &
passive air surveillance system. Its range extends to several hundreds of
kilometers with a 36-degree directional coverage, and it can track more than
mnn 202S00Ga aAyYdzZ GFyS2dzated al! {/[ QG
and low flying targets, and to pick up stealth targets even better than active
radar systems. The MUSCL system isminaesigned for air surveillance by
governmental authorities, but it can also be used to protect critical
AYFNI &G NHzOG dzNB X adzOK | & ydzOt S NJ L2

Finland

www.patria.fi/en

Pierce
Aerospace

Flight Portal ID

Detector

¢CKS O2YLIl yéQa CfAIKG t2NIlFf L5 o6Ct
a!'! { wSY2(iS Lsandard, Belivsitendfication Briend or Foe
(IFF) information to @WAS operatorsAccording to Pierce, FPID is a dusé
Remote ID technology suite designed to serve commercial UTM -&hAISC
systems.

In February 2023 Pierce Aerospasaounced a partnership with DroneShield,
G2 AYyGSaINIGS tASNDS ! SNRaLJl OSQa Cf
5 N2 y S { KWAS &ind Qammand and Control systems, including DroneSe
C2.

USA

http://lwww.pierceae
rospace.net/

Quantum
Aviation

Drone Protect

Detector

DroneProtect® offers clients a tailored and scalable capability to enhance
situational awareness using technology specifically targeting the unique
signature of drones and delivered at price points to suit all budgets. @dsing
combination of radio and wf signal detection with electroptical cameras and
if required, bespoke radar, DroneProtect® provides detection, alerting and W
suitably specified, tracking of threats using a simple and intuitive operating
system, pustrig alerts to any remote smart device, laptop or PC.DroneProtec
detects analogue and digital control signals including encrypted systems su
DJI Lightbridge. The system blends RF, optical and radar data to offer a hol

threat picture.

UK

http://quantumaviati
on.co.uk/drone
protect/
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drones, rockets, artillery and mortars. It can cue defensive weapons, and it ¢
be set up within 30 minutes, either in a fixed location or on a vehidgtheon
Missiles & Defense built the KuRFS radar to help the U.S. Army defend aga
rocket, artillery and mortar attacks in Irag and Afghanistan. It works with
multiple weapons systems including the labdsed Phalanx Weapon System,
50-caliber guns and 30 mm cannons. The radar also supports the High Ener

Laser and the Coyote weapon systéfnRFS uses a radar sensing technique

QinetiQ Obsidian Detector | The Obsidian radar system detects, identifies and tracks small/micro UAVs { UK https://www.ginetiq.
could pose a threat to operational security. By combining staring antenna ar, com/en/sectors/aviat
G§SOKy 2t 238 I yR neiyihick madagement systéma | R S ion-and-
complete information on UAfireats can be collected, analysed quickly and aerospace/counter
then distributed to key personnel through secure wifi distributed channels. T drone-systems
antenna array detects potential threats instantly, without having to scan, whi
also being able to distinguish very slow mowvitgects and filter out objects
such as bird, ensuring information is unequivocal.
Rada Electronic| Multi-mission Detector | RADAElectronic Industries Ltd. specializes in the develept, production, and | Israel https://www.rada.co
Industries hemispheric sales of tactical land radars for force and border protection, and avionics m/
radars systems (including Inertial Navigation Systems) for fighter aircraft and UAVs <https://eur02.safeli
RADA offers advanced pulB®ppler, multimission, AESA radars for labhdsed nks.protection.outloo
tactical applications such as Active Protection Systems (APS) for coefiicles, k.com/?url=https%3A
Very Short Range Air Defen(VSHORAD) solutions for the maneuver force %2F%2Fwww.rada.c
(including CountetJAV), Counter Rockets/Artill@Mortars (GRAM) systems, m%2F&data=02%7C
and more. These softwargefined radars introduce hemispheric spatial 1%7CTzachi.Yaffe%+
coverage with an excellent performante-price ratio. Orada.com%7C69b6¢
f3f7aec46b895a808d
714cf475d%7C7b6fc
3bbc584a6dd2alb?
b028df956%7C0%7(
1%7C637000752799
077023&sdata=7sl3
MbYyldAXagbgoSzW
EQn%2FAb3d16my?2
3rqdHEOBI%3D&res
rved=0>
KuRFS Raytheon Detector | The Kuband Radio Frequency System is a-86@ree radar that sensescoming| USA https://www.raytheo

nmissilesanddefense
com/what-we-
do/counter-
uas/sensors/kurfs
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called active electronically scanned array, which uses many small antennas
rather than a single powerful antenna, to allow for better control of the beam
operates in the Kidoand of the electromagnetic spectrum, whialows for

higherresolution imaging; an important part of tracking smaller flying objects

Rinicom SkyPatriot Detector

SkyPatriot is a family of early warniagtical drone detection systems. They ug
powerful Al video analytic software to rapidly and reliably detect, track, and
classify multiple drones located kilometres away, in+t@ak. The SkyPatriot
family includes:

1

Drone defence deployments around the world with major customers irelud
L3Harris, ST Electronics, Mistral, and Robin Ragstems.

SkyPatriot Sector the entry-level gtical system; incorporating a high
resolution detection camera that operates in combination with a 360
PTZ camera. The detection camera continuously scans its preset fie
view for multiple objects, directing the PTZ camera to zeéonron
candidate tagets.

SkyPatriot Sector180/Sector360 systems build on the base SkyPatr
Sector setup but extends it to monitor 180° or 360° of coverage usir]
multiple integrated detection cameras.
SkyPatriot Hunter works on the same principle of combining a deteq
camera with a scrutinising PTZ camera but is enhanced by exploitin
detection inputs from radar or RF tracking systems to direct the seci
detection camera.

SkyPatriot InSight supplements these systems by introducing a pow
Alderivedclassification module, which incorporates an extensive
catalogue of UAV signatures that can be used to identify specific dr

types.

UK

https://rinicom.com/
drone-
detection/skypatriot/
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Robin Radar
Systems

Elvira

Detector

Elviraoffers 36RSIANBES O2OSNI IS HgKAOK O2Y0A
FFF2NRFEOES NIRIFENE F2NJ FlFad GimbwOl Ay
visibility conditions, and in urban environments full of obstacles, moving obje
and wireless radio devices. It can detect swarms of drodds.@ A Nibadeéd
interface is comprised of colour coded tracks which can be toggled on and ¢
and the track visualisations and colours are all user configur&ble. @A NI Q
and alarms can be integrated as a layer in existing security systems and
Command and Control (C2) systems. A simple XML broablasstl interface is
includedas standard. Otherrptocols, e.g. ASTERIX, are available on request
The system is camera ready. It can be equipped with atfegblution pantilt -
zoom (PTZ) camera for visual confirmation of the target. Blvidasigned to be
ready for integration with other detectionystems, existing command centres
and new forms of intervention.

Netherlands

https://www.robinra
dar.com/products/all
-systems/elviral

Saab

Giraffe
radardFalcon

Detector

{Irr0oQa 9YKIYyOSR [263X {26 | yRenables f
GKS O2YLIl ydQa DANIFFS Nry3aS 2F | AN
distinguish between UAVs and birds with accuracy. Its Giraffe portfolio now
includes the ground based lofignge Giraffe 8A, as well as sea and land vers
of the Giraffe4A, the shortrange Giraffe 1X and mediumnge Giraffe AMB.

Giraffe radars are equipped to detect steaftttbaked aircraft, and that they alsc
feature industryleading jamming resistance measures.

In February 2019, Lockheed Martin, Diehl Defence and Saatunced an
agreement to develop the Falcarair defense weapon system. According to a
[ 201 KSSR al NIAY LINBaa NB tkibmeteBrange |
Infra-Red Imaging System Tail/Thrust Vee@amtrolled (IRFS) SLM interceptor
and verticd f | dzy OK S-WN&gred AES,0QD @ fe Aaanlar through

[ 201 KSSR al NlIAyQa FftSEA0ES {1eYSSy
CHtO2yQa 2Ly I NOKAGSOUdzNE +ftft2¢6a
operations centre.

Sweden

http://saabgroup.co
m/Media/news
press/news/2015
09/giraffe-radar
showsenhanced
anti-uasskills/

Senhive

SENID-

Detector

In January 2028ensor specialist Senhive launched a drone detection sensg
designed to detect and track all commonly sold, commercial drones with a r
up to 25km. Using a combination of optimised hardware and intelligent

Belgium

www.senhive.com
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algorithms, SENID+ ess signal analysis to detect and locate drones, enabling
to effectively detect and track commercial drones.

Sentry View
Systems

Sentry Nexus,
Fixed Detection
Platform, Urban
Mobile
Detection
Platform

Detector

Over the past several years, SVS has developed the Sentry Nexus C2 softw
and edgebased hardware solutions for situational awareness within the critic
infrastructure and countetJAS markets.

Sentry Nexus is a command and control system that providess with the
ability to interact with and gather data from commercially available monitorin
and mitigation devices such as radars, visual reconnaissance devices and
effectors. Information is uo-date and shared quickly to users to provide
advanced suational awareness (SA) and improved intelligence. The system
be deployed in a command and control centre, laptops or ruggedised tablets
devices. Sentry Nexus provides the real time situational awareness necesse
make informed decisions and sighe capability to automate action on targets
within the system based on pigetermined, useiconfigured rules in the
software. The intuitive graphical interface displays data collected irtireal
from each platform deployed. Nexus features a sdtetiap with embedded
data that includes targets identified by the radar, the radius of target detectic
and a cone to indicate target mitigation range.

The Sentry View Systems Fixed Detection Platform offers the end user a sc
approach for their mision and budget. The is a platform with the ability to adc
variety of sensor options without having to purchase a new platform as
technology changes or becomes readily available. The Urban Mobile Detect
Platform is a self powered platform which canshoadar, passive RF detection,
directional and Omnidirectional RF jamming capabilities, PTZ camera etc

UK/USA

WWw.sentryviewsy
stems.com

Securus
Technologies

Drone detector

Detector

Securus Technologies has spent over 18 months evaluatirtg¢haology and
potential partners dedicated to detecting drones and stopping them from
reaching correctional facilities. Drone detection uses a digital antennae struc
65! {0 AYFNIadGNHzOGdzZNE aAYAtlIN G2 (K

USA

https://www.securus
technologies.com
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Silent Sentinel | Oculus Detector

| A3K NBazftdziaAzy OF YSNIa &adzOK Fa GK
contribution to the joint development of a counter drone detection capability
with Kelvin Hughes. Treameras can detect and identify a PHANTFS&&d
drone well beyond 75@,000m and slave high resolution cameras to the
appropriate vector for detailed observation.

In April 2022 Silent Sentinel announced the expansion of its EVO2 range of
Uncooled LWIR thienal sensors to complement more of its existing platforms
The EVO2 range of uncooled Laf@ve Infrared (LWIR) thermal sensors,
formerly only available within the Oculus and Aeron platforms, can now be
installed on the Osiris and Jaegar camera platfol V802 represents new
thermal core and lens technology, providing advanced detection capabilities
the most extreme conditions. The introduction of EVO2 to the Osiris and Jae
platforms means that all of Silent camera platforms are now capable of
capturing thermal images either in 640x512, 1024x768 (XGA resolution) or
MHYynEmaun 615 NB&z2fdziAz2zyos +Fff gAd
offers zoom lenses from 2ZB5mm up to 28300mm, providing fulspectrum
surveillance at both short and longnges. These lenses are all paired with a
secondary HD visible sensor with lens options up to 1000mm.

In October 202Bilent Sentinel announced thaunch of theRapid Deployment
Kit (RDK)Developed to meet the increasing demand for flexible surveillatice
RDK allows for swift seip of a surveillance position even in remote locations

The RDK consists of a Pelican watertight, dustproof and crushproof carry cg
containing a tripod, an Oculus or Aeron thermal PTZ camera, and a laptop @
GTAGQIepending on the needs of the customer. The Kit takes no more than
twenty minutes for one individual to set up, and has a bank of six HH%®
NATO standard hetwappable batteries which means that the Aeron camera
can provide uninterrupted surveillancerfup to 30 hours, or indefinitely when
connected to an external power source such as AG2PMor DC from a vehicle

The RDK weighs approximately 30kg (depending on the camera model), me
the contents of the lightweight and durable carry case casig between two
individuals and carried to otherwise inaccessible locations, making it ideally

UK/USA

http://silentsentinel.
com/oculus
heritage.html
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suited to search & rescue operations conducted by law enforcement and
disaster relief organisations such as FEMA.

Once deployed, the RDK can also be conmeatith a mesh radio to create an
arrayed network of systems capable of providing surveillance and threat
RSGSOGA2Y 20SNIJ I+ 6ARS I NBIF® ¢KS w5
is wellsuited to the most challenging of applications, such as naeit border
security and vehiclkenounted installations, and can be quickly configured
accordingly. If required, the RDK can be upgraded to include a complete Oy
The Horizon (OTH) capability including remote power control and camera

streaming

Skeydrone

Radar Pro

Detector

In February 202BelgianUTM company SkeyDrone has launched SkeyDrong
Radar Pro to meet growing demand for drone detection and counter drone
capabilities.

SkeyDrone worked witBenhive to build a drone detection solution designed
law enforcement agencies and operators of critical infrastructures such as
seaports, airports and utility companies. The software integrates detection d
from modular detection equipment (receiverenriches the drone aerial picturg
with several other relevant data sources and correlates detected drones wit
flight plans and authorisations from UTM systems operated by Geozone
managers such as air traffic control units and port authorities.

SkeyDroe Radar Pro combines and fuses the feed from multiple sources int
complete and reliable aerial picture to detect both cooperative (Direct Remo
ID) and norcooperative drones (RF Frequency Analysis), says the company
release. It also integratdhe authorised flight plans from friendly UTM systen
active in the same area of observation, to identify those drones with permiss
to fly.

SkeyDrone Radar Pro is designed to address two primary issues with currer
drone detection and monitoring systes available in the market. First, one

sensor solutions, passive or active, only provide a portion of the picture and
the depth needed to truly provide indications and warnings of drone flight an

Belgium

www.skeydrone.aero
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more importantly, the risk they represent. Second;deng multiple sensors intd
one complete aerial picture is extremely complex and therefore costly.

l'da 2F ununX ff O2YYSNOAIf RNRySa
their identification number and position through a technology called Direct
Renote ID. However, it is still necessary to separate drones that have receiv
prior Flight Authorisation from those that have not.

Skydroner Skydroner 500, | Detector | SkyDroner 500 is designed for urkiastallation with a detection range of up to| Singapore http://www.skydron
1000 500m. lItis ideal in providing total building surveillance in a city environment er.com/product
SkyDroner 500 can be deployed at the rooftop to provide 24 hours monitorir|
surrounding drone activities. SkyDroner 1000 aasffective detection range
up to 1000m. It is designed to perform long range surveillance of drone
activities in a desert environment. The system is built to meet IP65 standarg
operated up to 60 degrees with minimum maintenance. The SkyDroneralen
Control Unit has been designed: to alert officer of approaching drone; to ind
progressive distance of the anonymous drone; to provide video footage for €
verification; to identify and indicate type of drone; to record date/time of an
event; to generate incident report
STANLEY/Skysq¢ Validrone Detector | The system maps the position of the drone on a map and provided that the | Sweden https://www.stanley
nse remote pilot is within sight, the pilot can also be located. STANLEY Valudron security.com/sv/losni
enables precise situational awareness through its long range, which can det ngar/stanley
threats early, as weds visually verify through automatically positioned PTZ validrone
cameras.
Spotter RF UAVX Detector | UAVX helps commercial facilities and lasgale venues actively monitor and | USA https://spotterrf.com

secure theipremises, protecting them from unwelcome drones and UAVSs. 1
UAVX precisely detects, tracks and classifies small drones, such as the DJI
t KIyd2Yz dzaAiy3a {LRGGSNwWCQa O2YLJ Od
intelligence, and longange video trackindJAVX offers comprehensive
protection from terrorists, vandals and disruptors.

Key features

t SNYIFyYySyid 2NJ G§SYLRNINE Ayadlttlrad
{LR2GGESNI wC NI RINJ

58 yR GKSNXIf OF YSNI &

ldzG2YlF GAO GFNBSG OflFaaATAOIGAZY

EEEEE

hLiA2ylf wC WEYYSNI

/uavx_counter uav
drone_system/
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w350m quadcopter detection range
w 'L G2 Ttpany 2LIAO0FT @GARS2 1
w MKc UKS LINROS 2F O2YLISGAGABS NI

In August 2018he companyf | dzy OKSR G(KS FTANRG o5
creates a full dome drone detection area from 0 to 90 degrees in the vertical
ocn RSINBSE Ay (GKS K2NART 2yarft gA0K

& ¢ K S50mradar measures latitude, longitudedhaltitude of all aerial targets
in a 1 km wide hemisphere dome, even directly above the radar with no gap
coverage. Rapid threat assessment is simple with the automatic detection a
3D tracking of SUAS combined with fully automated camera cueinfetatget.
Manpower and cost are both reduced with this system while mitigating the

equipment already provides perimeter security at multiple airports in Eerop
FYR GKS !'{ FTYR GKS aStSOlAz2y 2F 9(
surveillance of UAS for a range of commercial and governmental applicatior
When integrated intomultt Sy a2 NJ a@adSya adzOK | &

GKNBIG 2F dzyRSAANBR FSNAIf LINB&aSyd
Squarehead Discovair Detector | The Discovair system is a fully automated passive, acoustic drone detection| Norway http://www.sghead.c
system for close proximity air marshalling. The system utilizes acoustic arra om
sensors, allowing for bottetection and tracking of drones. The system detec
audio anomalies within field of view and runs a discrimination algorithm on t
anomaly. Discrimination is immediate, and tracking is provided in real time.
Sree Sai Y%dzLJLJ 5 ¢ Detector | TKS %dzLJLJ- bt b¢ / 2YLI MyyORr NdLBaNI WisdLIP India http://www.ptinews.
Aerotech RFM Permission,NoTal@ T¥¢ oObtb¢0 Fdzy OQOGA2YyIl fAGE com/pressrelease/33
Innovations Pvt DSYSNIt 27F / AGAf DtoseAb feduRtibrd and thé Nirtistryd 532_presssubZuppa
Ltd/ Zuppa 2F /I AGAE I GALF A2y Qa W5NRYKS 9B@&BIRIA ( Eyeg1-85bn-Globat
RFM will enable monitoring and keeping a check on drone flights as it is CounterDrone
equipped to send alerts in case of violations of route and altittal®pering and Market-With-Launch
crashing or intrution of geéence nofly zones by drones of-Indias-FirstNPNF
CompliantDrone
Tracker
SRI Airfield Radar | Detector | In October 201§ SOdzNA & wl RIFNJ Ly dS3aNF G2 N&R | USA http://www.sri -
System a2t AR adGlradS o5 NIRIFNI G2 adzlll2 NI 4K radar.com/
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electronically scanned array (BSAdars are designed to cue other sensors fo
object identification and potential mitigation.

SRI also partners with Navtech, L3Harris, Furino, FLIR, and DeTect.

STANLEY/Skys¢
nse

Validrone

Detector

The system maps the position of the drone on a map and provided that the
remote pilot is within sight, the pilot can also be located. STANLEY Validron
enablesprecisesituational awareness through its long range, which can dete
threats early, as wels visually verify through automatically positioned PTZ
cameras.

Sweden

https://www.stanley
security.com/sv/losni

ngar/stanley
validrone

Tatusky

Portable drone
detector

Detector

Tatusky Technology has developed a portable drone detection ddegigned
to detect and track mainstream drone brands including DJI, Autel, Parrot an
other drone models. According to the company, the device offers the followi
(@) Detects the direction of the drone

(@) Detects FPV drone, mainstream brands drones , WidFiother drone
models

W Offers average false alarm rate <1 per day

(@) No active transmission of electromagnetic signals, making it
environmentally friendly with high concealment

Detection radius: 0.7 ~ 1.2km

Screen display showing the identity of the\Wh real time
Dimensions (LxXWxH) 240mm x 66mm x 48 mm (excluding antenna
Weight 7509

Operating temperature <220deg to 55degC

Endurance 4 hours.

The equipment operates in 1.1GHz, 1.2Ghz, 1.4GHz, 2.4GHz, 5.8GHz and
common frequency bands @fAV/drones.

SEEEEE

China

www.tattudrone.net

TCI

Blackbird

Detector

¢/ LQa 5NRYS 5SiSO00A 2pfovenSubyaytaniatédd & L
detection and geolocation of drones and their radio controllers. It can be
deployed interactively by an operator, or automatically for unattended
operation (providing low cost of ownghip). The system scans the RF spectru
looking for the RF signature of drones and radio controllers. When a drone ¢
controller is detected, the system geolocates the target and provides a
notification. Local operators receive notifications by visual andible alarm.
Remote personnel can be notified by other mechanisms, including email an

instant text message. Security personnel can then observe the location of b

USA

https://www.tcibr.co
m/tci-blackbird
integrated-drone-
detection-and
geolocationsystem
counteruassystem/
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GKS RNRBYS YR GKS O2yGNRffSNI 2y (K
movements. Kng Ay 3 (GKS t20FrdA2y 2F (GKS RN
pinpoint the operator for a safe and effective intervention.

Partnerships

TCI International and Enterprise Control Systems (E&¥@partnered to offer a
new range of RF drone detection, Iticm and countermeasure capabilities.

T .tF-O01¢![hbc¢ad a¢KS ydlydrduk detéclich, N
location and defeat capabilities, or the addition of radar and electro
optical sensors for more robust detection, tracking and target
identification. In addition, any existing Blackbird COMINT system ca
upgraded to perform full drone RF detection, location, identification,
GNX O1Ay3 YR RSTFSI (o¢

T LYRSLISYRSy (G |/ ftcbngibed difedtiénal ktibiton dystein
that combines an RF transmitter with a highin, multiband
RANBOGAZ2Y It FyGaSyyl &e& agnSsticp / €
modular design means it could not be easier for an integrator lookin
for an RF defeat solution to harmonize seamlessly with tphady,
multisensory C2 drone detection and kinetic systems, to provide wo
class RF inhibition capability fof C!' { @&

1 BlackSWIFTTM: Next Generation Tactical COMINT Hardware Platf
Designed to operate the Blackbird COMINT and drone detection an
geolocatim software, the platform provides faster scan rates, broade
instantaneous bandwidths, programmable DDCs and-pwable IP67
and rackmount configurations.

Technari

Drone report
app

Detector

In October 2022Jkrainebeganrolling out an app that that allows citizens to
report sightings of drones, cruise missiles and anything else they might see
overhead, says a report by SUAS News. The app is in response to Russian
attacks over Ukraine. The app is available ftommGoogle play store.

The app was built by the Technari Design Group, with the aim of filling gaps

low-level radar coverage, says the report.

Ukraine

https://eppo.quick.u
al
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Telaforce

Drone
detection and
protection
system

Detector

Thetechnology, according to TelaForce, can identify and locate unmanned

aircraft flying in restricted or protected airspace, with the added benefit of be
able to track back to their operators on the ground. TelaForce also claims it
operate in any weatér condition, through continuous, automated monitoring.

USA

http://telaforce.com/

Telespazio
EMTECH

DIDIT

Detector

EMTECH and Telespazio Germany GmbH, a subsidiary of Telesppiid
venture between Leonardo (67%) and Thales (38%&arly 2023%igned a co
operation agreement for reselling tHRIDIT drone detection system in Greece

DIDIT stands for Distributed Detection, Identification, and Tracking of Small
Unmanned Aerial Systems: a solution developed by Telespazio Germany fo
automated detection, location and tracking of UAVs. EMTE@Géhisauthorized
to resell the solution in Greece.

StSaLl il AzQa az2fdzianz2zy 5L5L¢ RSGSO
fully and automaticalz ¢ | OO2 NRAYy 3 G2 IdTHe2 YLJI y &
combination of different sensor types helpdDIT identify controlled and
autonomous flying drones in all topographic positions, under all weather
conditions. The intelligent fusion of the sensor data achieves an optimal
detection rate and the best possible protection, as it relies on a mix of radio
electro-optical and radar sensors. Fusion of data of the same type of sensor
provides redundancy of measurements, increases the accuracy, and allows
identification of broken sensors. It also excludes ambiguities and ensures th
drone detected bynore than one sensor is treated and displayed as only one
single objeck

Germany/Gre
ece

www.telespazio.de

Telespazio
VEGA
Deutschland

SkyPatriot

Detector

SkyPatriot is designed to detect and classify rogue drones visually using ca
technologies and dificial intelligencebased softwareTelespazio VEGA
Deutschland, a subsidiary of Leonardo and Thales, has integrated SkyPatric
Hunter toits command and control software along with multiple other sensor
types including radio direction finder and radar.April 2020Telespazio VEGA
Deutschland selected the UK drone detection company Rinicom as part of a
fF2SNBR RNRYS RSGSOGA2Yy az2fdzdiA2y o
optical sensor for its Distributed Detection, Identification and TragkdIDIT)

offer.

Italy/Germany
[France

https://rinicom.com/
telespazievega
deutschlandchoose
skypatriotopticak
drone-detection
solution/
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Terma T.react CIP Detector
Scanter

CKS ¢ONBIOG /Lt O2dzy iSNJ RNRyS az2fd
perimeter solution which utilizes intelligent detection sensors, cameras, data
fusion and Al technology. This is designed to provide a coherent situational
awareness picture assisting the operator in countering the threat.

Detect: T.react CIP detects dren by utilising a specially designed radar from
SCANTER product line, offering 360 degrees surveillance capability. Equally
detection may be complemented by using other radar types and detection
technologies. The T.react CIP system analyses frgmtthe sensors and
presents this to the operator on the screens in a simplistic and easy to
understand way.

Track:T.react CIP is designed to automatically track the drone and present i
three dimensional position and track history on the operator ligpThe
solution can handle any number of drones simultaneously and depending of
severity level determined by the operator, the system will automatically assi
one or more cameras to an event allowing the operator to get a visual
confirmation of theintrusion.

Identify: T.react CIP uses machine learning, artificial intelligence and comple
pattern recognition to sort the data collected by the radar, thermal sensors,
cameras. T.react CIP is designed to intelligently sort regutarities from
abnormal ones to focus only on illegal activities, suspicious behaviour,
unauthorized perimeter breaches, and airborne security threats like drones.

Defeat:T.react CIP counter drone can interface to different types of counter
measures rages which assist the operator to counter the threat. Soft kill to h
kill and GPS jamming

In October 2027 ermareportedit has upgraded tSCANTER 6002 radar waith
new drone detection capabilityfhe new solution is suitable for all types of
naval, coast guards and high value commercial ve3sétk.the SCANTER 6002
NI RFNR&a f2¢ LISI] LR26SNI G§KS 2LISNI GA
coastal areas. The technical performance of the SCANTER 6002 radar with
unigue frequency diversj, high sensitivity, and small cell size, provides the

capability to detect even very small targets in harsh weather conditions. The

Denmark

www.terma.com
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optimized ET2 tracker tracks all target types including drones, simultaneous|
other air and surface targets.

Thales ECOsystem Detector

At World ATM Congress 2017, Thales annodrice launch of ECOsystem UTN
an advanced solution for Unmanned Aerial System Traffic Management (UT|
built with key technology from partner Unifly.

In April 2022 the Thales/CS consortium was reported to have won the Freng
Defence Ministry PARADE natah CUAS contract.

Partnerships

Thales and UTM company Unifly have signed an agreeméntdoporate
''yAFEeQa zlfARFGAZ2Y 9y3IAYS>T | a2LK
reaktime validation of drone flight plans, into Thales ECOsystem, a decision
support platform for improved aviation operations.

In July 2021 Thales and OperatibBalutions Limited (OSL) signed a cooperat
agreement to further develop and deliver joint opportunities and solutions in
the areas of civil WAV and unmanned traffic management (UTM). Under the
FaINBSYSyilz ¢KIfSa gAfft Ay OchildafiMargl S
platform into its civil @JAV and UTM solutions.

In December 202MARSS announced a collaboration with Thales for the
delivery of system solutions to provide protection of critical infrastructures
against multiple threats.

Thales and @neShielchave a partnershiphrough the Global Supply Chain
(GSC) Program, with Thales having integrated DroneShield sensors into Th
military and aerospace broader systems

In February 2023 Pierce Aerospace announced a partnership with DroneSh

G2 AyGSaNIGS t ASNDS ! SNraLl 0SQa cCf

France

https://www.thalesgr

oup.com/en/ecosyst

em
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5 N2 y S { KWAS &ind Qammand and Control systems, including DroneSe
C2.

In March 2023 Thales and Drone XTR signed a Memorandum of Understan
(MoU) to provide anntegrated solution for drone detection. Drone XTR is a
French stardup which has been developing electronic signal detection
capabilities, enabling the detection of most sigeatitting UAVs. Coupled with
the TopSky UAS solution from Thales, this offdfows users to discriminate
between authorized and unauthorized flights but also locate the pilot if need

classification of the full threat spectrum. it is designed for simultaneous grou
and lowlevel air surveillance, providing early UAV detection, in particular of
micro-drones.

The radar surveys a large volume in 3D, with fast update rates, enabling ear
detection and automatic classification of longnge drones when they are not
yet a threat, providing opportunity for-OAV measures.

Through an HMI Venus interface, operatoesy recognize and asses if and whg
counter strategy to adopt. In complex scenarios such as asymmetric conflict
high-density combat, the ability to classify automatically and quickly to get a
situation picture provides tactical advantage.

Thales SQUIRE Detector | SQUIRE is a mguortable mediumrange ground surveillance radar that can France www.thalesgroup.co
detect and classify moving targets on, or close to, the ground at ranges up t m
km. It consists of compact components to be carried in bhackpacks. Each
weighs less than 23 kg, including batteries, and can therefore be easily carri
two persons.
Thales Ground Detector | The Ground Observer 20 Mulission (GO20 MM) is a single moaelti- France www.thalesgroup.co
Observer mission radar for continuous 360° 3D detection, tracking and automatic m
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Compact and modular, the GO20 MM is designed to be easily transportable
deployable. In 5 minutes, two soldiers can set it up and quickly redeploy for
new mission, whether on a mast or for difdard operations.

algorithms, Meduza can be installed as a staiwhe unit or as a complementar
system to longrange detection systems. Unlike radar, it can detect drones lo
on the horizon, even against a complex background, according to the comp
The manportable plaform is already integrated with harHill systems, so it can
shoot down any drone it detects.

GaSRdzd I 2FFSNA KAIK &AO0FyyAy3a FoAfA
2OSNJ RAFFSNByYy G delilSa 2F GSNNIAy:Z A
CEO of ThirdEye SystermbirdEye Systems also presentdtlye, a fully
autonomous, orthe-fly, Atbased, neurahetwork thermal analytics and

Of FaaAFTAOIGARZ2Y adaealiSYZI ¢ A (boarRanalytics y]
enable threat detection whilehte drone is in flight. The management software
this costeffective system facilitates enhanced situational awareness, while
NERdzOA Yy 3 2 LISNJI (2 NHhaBye Cad Beyinstallad@d s anytiirl 5

ThalesRaythen | AN/MPQ-64F1 | Detector | The AN/MP@64F1 Improved Sentinel is a thrdémensional, phasedrray France/USA | http://www.thalesra
Systems Improved system that operats in the Xband frequency rangdts primary mission is to ytheon.com/fileadmi
Sentinel automatically detect, track, identify, and repairborne threats, including n/tmpl/Products/pdf
helicopters, high speed attack aircraft, cruise missiles and unmanned aerial /Improved_Sentinel
vehicles (UAVs). The Improved Sentinel is the standard for the alerting and Radar Data Sheet
cueing of targets to support a variety of weapons, including Stinger entsssled April_2011.pdf
SHORAD weapon systems, VSHORAD missile systems and a& defen This
advanced tactical radar detects and tracks threat aircraft at several times thg
range of shorrange weapons, providing early warning to ground crews and
supporting maximurrange engagement of threats
ThirdEye Meduza, aEye | Detector | ThirdEye Systenmesentdits passive drone detection platform Meduza at Israel http://thirdeye -
Systems Eurostaory 2018Based on ofthe-fly, realtime thermal computer vision systems.com/about

us/
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party drone, from DJI M200 to higturation droneplatforms and MILSTD
drones, and is already operational on an advanced-lamge VTOL platform.

TRD
Consultancy

Orion-7 MP
Drone Slayer/
Orion D/ Orion
H Drone Slayer

Detector

Orion produces the OriofD Manpack portable drone detection system which
can detect and identify single or multiple drones at ranges of between 200 t¢
500m. The drones can then either be sent away or jammed and brought doy
using the Orion H handheld astione system or the Orisiat W5 NR Yy S
with a range of up to 1,500m. The system is capable of jamming a swarm of
drones. Orion units provides ardrone solutions to governments, security firm
and private companies.

TRD Singapore exhibited the latest addition to its ORBDMNIY of antidrone
systems at the Singapore Air Shimwearly2020. The ORION+ is a lightveight
handheld jammer that operates in six frequency bands, three more than the
Super Light Weight ORIEHN The OriofH+ covers the 433MHz, 915MHz, 2.4C
and 5.85Hz RF bands as well as GNSS frequencies L1 and L2. The bands ¢
used at the same time or on an individual basis and result in a drone landing
automatically or returning to base. TRD says the jammer is designed to ope
up to 1 km on a range of drorigpes and has a battery life of one hour.

Singapore

https://gbp.com.sg/d
rone-jammermakes
debut-at-dsa2018/

Trakka Systems

TrakkaCam,
TrakkaBeam,Tr
akkaMaps

Detector

Trakka Systems reports the Trakka Interceptor Package Solution for Counte
Terror (TIPE) provides mobile, total mission management

1 TrakkaCanTG300G
New generation compact high performance multi sensor surveillance systen
land missions includingwaenforcement, search and rescue, civil protection,
military ISR and force protection, on a variety of manned and unmanned

platforms or installations. Fie TC series features advanced technology and

Sweden,
Australia, USA

https://www.trakkas
ystems.com/military
surveillancesr-land/
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ergonomic industrial design to set new standards for canthigh performance
systems in NoATAR singl&RU configuration.

1 TrakkaBeanTLXc
The TLXc model combines teearchlight and airborne camera technology
together with its dualsensor thermal imager/highefinition TV camera
payloads.

1 TrakkaMaps TM-100
TrakkaMaps TM0O0 is a fulfeatured mission mapping and video managemern
system that can run on various comtpuplatforms, including notebooks and
ruggedized laptops.

Partnerships

Trakka is partnered with DroneShield

Tron Future
Tech

T.Radar Pro

Detector

Taiwan

https://tronfuture.co
m/product/t-radar
overview/
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TION FUTURZ

Total Solution Of Anti-Drone

T.RADAR PRO T.JAMMER T.INTERCEPTOR

TheT.Radar Pro range of lightweight, higparformance @JAS AESA radars off¢
customers a 5km micro drone (RCS 0.01m2) detection capability from a uni
which weighs just 15.6 kg and which can fit in airline Riigdjage. It requires
only one person to transpg install and operate and compared to other units
the market is extremely cosdffective.
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Multiple T.Radar Pro radars can seamlessly work together to extend surveill
coverage and its softwargefined programming allows the network of
connected ralars to function on flexible designs with different usage scenaric
The user interface is simple and friendly. Information on detected targets is
uploaded to the cloud; operators can use an iPad or laptop to access the dis
and operate the radar, withat additional training. And the patentedshape
phase array antenna technology significantly reduces manufacturing costs,
making the TRadar Pro the most cosfffective unit in its class.

T.Radar Pro can detect target velocity from 1 m/s~50 m/s andarget not
just drones but also pedestrians, moving vehicles and aircraft.

M5 conuibutors

The wl RFNJ t N2Qa 2LISN}I GAy3 aeaidsSy Aa
algorithms of array beamforming, clutter suppression, and target tracking wit
data association. ¢hce, any smabize desired target with radar cross section
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(RCS) 0.01 can be detected and precisely tracked at a distance range up to
Through multiple weltlesigned DSP stages at the receiver, false alarms from
unrelated targets are minimized.

T.Radar Pro has been deployed by the R.O.C Coast Guard for coastal surve
andto civil customers in the Middle East.

¢CNRY CdzidzNBE ¢SOK gAfft €FdzyOK GKS S
2023, increasing the maximum drone detection range3%#10 km.

Trustcomes DroneBlocker Detector

N/a

France

https://www.trustco
ms.com/en/droneblo
cker
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UAV Vision

CM202U

Detector

The companylesigrs and manufacture high performance, lightweight, gyro
stabilized camera payloads for ISR applicatidihe advanced CM20#/ro-
stabilised, multisensor camera ISR payload is engineered to offer customisa
and thelow SWaP gimbal is suitable for integration on a UAV,madraircraft,
fixed land system or mobile land vehiclthe CM202U is multi-sensor, gyre
stabilised gimbal for counter UAS operations. The entire system ispmdable
and robust, and includes object tracking capability, low power consumption,
direct diive motors for accurate positioning, Static Target Detection Algorithn
and Moving Target Detector Algorithm

Australia

http://www.uavvisio
n.com/mission/count
er-uas

Unifly

BLIP

Detector

Partnerships

In April 2019 Fortem Technologies and Urdfiyiounced they wuld collaborate
to develop a joint airspace safety and security solution for drone operations.
' O02NRAY3I G2 | O2 YL} y é-toleiBSduton Wilallo |
UTM and Wspace architectures to be used by public safety officerilitary
groups and other government agencies to secure airspace around critical
AYFNF &0NHzOG dzZNB = | A N1J2 NIi & ZUnifly® BLIPA dzY 3
(Broadcast Location and Identity Platforiman eldentification sensor that
detects position, kitude, temperature, pressure, speed and direction, when
placed directly on a drone. This information can be accessed Himeaby
relevant authorities, such as police officers or government organizations,
through secured applications. Fortem SkyDoman Al data platform that uses
distributed Fortem TrueView radar to digitize the airspace above and aroung
infrastructure, venues, events and cities, for approved drones to fly safely af
unapproved drones to be identified quickly. The new joint solutidhcombine
and leverage the capabilities offered by these solutions.

Belgium

https://www.unifly.a
ero/

US Naval
Surface
Warfare Center

Threat Tracker

Detector

US Naval Surface Warfare Center Panama City Division scientists and engi
havedeveloped a system to autonomously detect, track, and classify UAS fr
the land or sea. The Threat Tracker is a detection system csimpcommercial
off the shelf 3D radars and optical sensors according to a report by Naval S¢
Systems Command. The epmoient will be on display at Sea Air Space Exposi
6-8 April 2020.

USA

WWW.navsea.navy.mi
I

COUNTER UAS DIRECT@RRII2023. V1



80

G2 KFG YI1Sa GKS ¢KNBIFG ¢NI O1 SNJ dzy A
algorithms to autonomously process radar detections, analyse thermal imag
assist in video based tracdkj, and classify tracked targets to determine if the
202S0G Aa F 1 {X¢ &FAR al N®WAY t SIN
YIEYylF3ISNY G¢KAa Aa AYLRNIFyG oSOl dzi
F Oldzl £ ! ! { ®¢

Another unique feature is the Thréa ¢ NJ O {-s$aNilizéd mBrieNaatform.
42 S RSOSt2LISR (GKA& aedadSYy sAlK GKS
BSKAOf SZ¢ &FAR WSNBYE W2Kyazys b{?2
Gyrostabilized Marine Platform will prevent the imagdrgm being distorted

YR Ll2&aairote YAaOflraaArTASRPE hyOS
aSyid (2 GKS dzaSNna O02YYIFIYyR FyR 02y
G2S RS@PSE21LISR GKA& LINPINIYYS G2 08
toanyC2systé> ¢ al AR t St RZYCD G¢KS dza SNJ
RSGSNXYAYLGAZ2Y | o2dzi GKS ySEG &idSLid

Vaereos Counter drone | Detector | Vaeros implements a methodology for countinone operations that focuses o| USA http://vaeros.org/ca
methodology four key areastechnology foraging, situational awareness, active detection al pabilities/uas
response, and training and education. counteruastestbed/
Verus SkyView Detector | In April 2023 BlueHalo announced it legjuired Verus Technology Group. USA https://www.veruste
Technology chnologygroup.com/
Group In January 201¥erus Technology Group announced that it has received its f

individual multimillion-dollar purchase order from U.S. Special Operations
Command (USSOCOM) for its ngeheration SkyViewlP CUAS. VERUfas
delivered a small number of its SkyVié#P V2 systems to other customers an
has already started shipments for this significant ordére SkyViewP (Mobile
Platform) is a small, lightweight, mobile drone detection system that provide
360° detectiorOl LI 6 Af AGe F2NJ f2y3 NFYy3IS ai
drone. The SkyVieMP is delivered with the necessary accessories to be
powered via MILSPEC battery, shore power or vehicle power as well as a g
deployable magnetic mount to trangitn the antenna to a vehicle/mobile
application.SkyView CUAS systems provide operators with-fange detection

and tracking of smallAS The first production unit was delivered in 2017 and

https://www.prnews
wire.com/news
releases/bluehale
bolstersleading
position-in-counter-
uaswith-acquisitior
of-verustechnology
group-
301787946.html
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since then, more than 60 SkyView systems have been purchasetbptayed
globally by multiple U.S. Government entities.

In January 2023 Verus launched the SkyWW3 which features improved
missiorproven CUAS detection and tracking technology along with increase
compute and radio processing, amttreased detection performance. The
company has added 4Rted inputs for all 1/0 to improve resiliency in diverse
missions, reduced the volume by ~30%, added variable voltage power (10V
30VDC), and reduced the weight to just 4.7Ibs.

Vodaphone

Internet of
Things

Detector

In February 2018 UK mobile telephone network provider Vodafone has
Fyy2dzy OSR GKS aidlI NI 2F RNRyYyS GNI O
approach uses 4G Internet of Things (li@Ehnology to protect aircraft from
catastrophic accidents as well as prevent inadvertent or criminal drone
incursions at sensitive locations such as airports, prisons and hospitals. The
Vodafone IoT drone tracking and safety technology trials supporotijectives
of the European Aviation Safety Agency (EASA). Vodafone has developed ¢
GKS 62NIRQa FTANERG wkRA2 t2aA0A2YAY
modem and SIM embedded within each drone to enable:

1 reaktime tracking of each drone (withp to 50 metre accuracy) by
drone operators and authorised bodies such as air traffic control;

1 overthe-horizon/beyond lineof-sight control by the operator, greatly
reducing the risk of accidental incursions when operators lose sight
their drones;

9 protective geofencing, with drones pr@rogrammed to land
automatically or return to the operator when approaching
predetermined exclusion zones (such as airports and prisons);

1 emergency remote control intervention to provide the authorities wit
themean2 ¥ 2 JSNNARAY3I | RNBYS 2LISN
flight path or force it to land;

1 SiMbased eidentification and owner registration.

In a preliminary trial in late 2017 Vodafone used its 4G network to control a
metre wingspan, 2 kilogram-MAV drone. Throughout the preliminary trial
which took place over a 3@lometre course around the town of Isla Mayor,

near Sevilla in Spamthe drone transmitted a redime HD video feed and fligh

UK

www.vodafone.co.uk
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data including speed, RPS location and GPS cooediraurther trials, which wil
be coordinated with the relevant authorities, are now scheduled in Spain an
Germany through 2018 with the intention of making the Vodafone drone
tracking and safety technology available for commercial use from 2019.

Vorpal

VigilAir

Detector

+A3JAf ! % Ragship @ddic; i§ @AFbased drone situationawareness
solution. VigilAir detects, geolocates and tracks drones seatimsitivity and
accuracy to provide high clarity droséuational awareness. VigilAir is
comprised of several RF sensors (fasra minimum) deployed in the Area of
Interest, and a clouded server aggims a command and control ceat
Distances of few kilometers between sensors and unlimited system ditglabi
provide widecoverage, in both urban and rural areas. The solution enables t
accurate detection, geolocation and tracking of both drone and operator,
providing users with actionable intelligence and zero false alarms. VigilAir is
fully passive systa (RF reception only) and can be operated from fixed
installations or deployed aloc in its ruggedized versioRounded in 2009,
Vorpal Ltd. has accumulated experience in realizing advanced signal proces
and analysis solutions, with-tmuse proprietay knowledge and algorithms.
Aided by experience in militasgrade Signal Intelligence (SIGINT), Vorpal des
and deploys advanced, highly accurate geolocation solutions.

In March 2020/igilAirwasOS NIIA FASR o6& GKS 'Y 32¢
Protech 2y 2F / NAGAOFE Ly FNI &aiNUzOG dzNB
authority for protective security advice to the UK national infrastructure,
working to reduce its vulnerabilities to different threats. VigilAir was evaluat
FyYyR OSNI AT A SRCodmeRUaMdnniekAerial System$Detect, Tra
and ldentify (DTI) testing and evaluation standard.

Israel

www.vorpak
corp.com

Weibel
Scientific

XENTA

Detector

2 S A 0 SUAQ XENTE radars havbeen developed for detection artdacking
of all typesand sizes of fixediinged or propelled dronedthe XENT-£1 and
XENTAC3 radarsneet the requirement for droneletection and surveillance for|
civilianapplications such as Critidaffrastructure Protection, BordeProtection,
Perimeter Control antUTM. XETAC1 (Low Power) andENTAC3 (High Power
feature a 30-degree elevatioropening angle an@60-degree azimuth coverage.
In early 202ZThales purchased 12 XENTA short range rindar the company.

Partnerships

Denmark

www.weibelradars.c
om
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In September 202Thales and Weibel Sciefiti signed a Cooperation
'INBSYSyd G2 Ay (-3aAdelriudd misSidn da8arsinéo tha K
Thales radar portfolio to addre€SUAV missions, especially for export market
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Directedenergy

ARGE HEL Directed | The German frigate Sachsen successfully engaged drones at short and very Germany www.rheinmetall.co
energy range in the Baltic Sea near Putlos Major Training Area in August 2022. The m

weapon demonstrator wadeveloped by the Higknergy Laser Naval
Demonstrator working committee (ARGE), consisting of MBDA Deutschland
GmbH and Rheinmetall Waffe Munition GmbH.

The joint integration and test phase of the naval demonstrator started in
November 2021, which the ARGntegration team concluded with a successfy
FIL OG2NE | OOSLIilIyOS GSaid i wKSAYYS
demonstrator was then installed onboard the frigate Sachsen in Kiel. In July
the first test campaign took place in Eckernférde Bayheall KS . dzy R
Technical Centre for Ships and Naval Weapons, Marine Technology and
Research, WTD 71, in Surendorf. During the trials, the capabilities of variou
sensors, including the electimptical sensor suite from the ARGE and the rada
were verfied.

In addition, the interplay between all the components and procedures in the
entire operational sequence from target acquisition to engagement was put
the test. The trials included multiple highly realistic engagement scenarios. ]
test planningand the provision of various types of targets on land, at sea or f
the air were carried out and organised by the Federal Office of Bundeswehr
Equipment, Information Technology and$ervice Support (BAAINBw). The te
management was carried out by WTD.

Future highenergy laser (HEL) weapon systems for the Navy will be especia
useful in defending against drones and drone swarms as well as engaging
attacking speed boats at close and very close range. But the system can alg
designed foigreater output, enabling it to destroy guided missiles and mortar,
rounds.
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Testing of the higlenergy laser weapon will continue until maD23. In
adzoaSljdzSyad GSad OFYLIFA3Iyas ySg ao§
capabilities. Not least, the reks will determine what still needs to be done on
the path to a fully functional, operational laser weapon.

Effectorrelated tasks in the ARGE are basically evenly divided. MBDA
Deutschland is taking care of target detection and target tracking, the ¢qpera
console and linking the laser weapon demonstrator to the comraamdicontrol
system. Rheinmetall is responsible for the slewing system, the beam guidan
the demonstrator container as well as mechanical and electrical integration
the demonstrator mto the deck of the Sachsen, and finally for the kégiergy
laser source, including its periphery.

Office (RCCTO) contract to develop a 30@i&¥s solid state Distributed Gain
High Energy Laser Weapon System. Delivery will b® &\B&lass distributed
gain laser with an integrated Boeing beam director. The objective of this
contract is a demonstration of the design.

G¢KS KAIK LR2ESNE O2YLI OG f I aSENSMEII
deliver under this contract will prodeca lethal output greater than anything

FASEtRSR (2 RIGSZ¢ &t ARa{®2ad K&EANIS
represents a leajahead capability for air and missile defense that is necessa
adzLILIR2 NI GKS | NYe Qa Y2 RS Nifeheration threafs ing

amulttR2 Yl Ay ol Giaf SaLl OS oé

Boeing Counter Directed | In October 201Boeing and the U.S. Air Force Research Laboratory (AFRL) | USA http://www.boeing.c
electronics High| energy Directed Energy Directorate, Kirtland Air Force Base, N.M., successfully tes om/features/2012/1
Power the Counterelectronics Higlpowered Microwave Advanced Missile Project 0/bds-champ10-22-
Microwave (CHAMP) during a flight overeafUtah Test and Training Rang&gdAMP, which 12.page
Advanced renders electronic targets useless, is a #kimetic alternative to traditional
Missile Project explosive weapons_the_lt use t_he engrgf motion to defeat a targeDurin_g the
(CHAMPS) test, the CHAMP missile navigated a-pregrammed light plan and emitted
bursts of highpowered energy, effectively knocking out the target's data and
electronic subsystems. CHAMP allows for selective-égfuency radio wave
strikes against numerous targets during a single mission.
Boeing/General| DGHELWS Directed | In late 2021, General Atomi&ectromagnetic Systems (€&MS) and Boeing USA https://www.ga.com
Atomics energy team has been awarded a U.S. Army Rapid Capabilities and Critical Techng [ga-emsand-boeing

teamto-develop
300kw-classhelws
prototype-for-us-
army
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during 2023.

G5w5h Aa T2 Qgededhiinit® DiteytelyeSyy Weapon (DEW)
space. DRDO has initiated a proje®irectionally Unrestricted Ra@un Array
(DLRGA) Il, whichisa1QOA f 2 g+ GG fAIKGSAIKEG 59
DEW is based on energy from lasers, microwaves or particle beams which
transmit lethal force at the speed of light (about 300,000 kilometres per secq
These are higiprecision weapons that can defy gravitational and atmospherig

F2NOSaXo {OASyiArata are GKAa oSt U

Boeing/General | MEHEL 2.0 Directed | MEHEL is a laser testbed on a Stry&enored fighting vehicle chassis and sery USA https://www.army.m
Dynamics energy as a platform for research and development. MEHEL 2.0 is an improved ver| il/article/184353/arm
of the original MEHEL with a laser upgraded from 2kW to 5k\W\o#mer added y_demonstrates_inte
CGUAS capabilitiesMEHEL 2.0 also has a number of U.S. Army Aviation and gration_of laser_we
Missile Research, Development, and Engineering Center counteanned apon_on_combat ve
aircraft system mobile integrated capability components to increase the hicle
robustness of its capabilities.
CILAS HELMAP Directed | The CILABELMAP laser platfornhas been undergoing triatm board a French| France Www.maritime-
energy navy vesselCILAS has been testing the laser system on target drones in Fra executive.com
since2020.
The HELM#AR system was designed from a joint relationship between CILAS
Ariane Group, whose development took place from 2017 to 2019. The syste
consists of a -axis turretwith a set of optical sensors and the laser weapon its
which has a power of 2 Kilowatts. This turret is operated by a single operato
through a maAmachine interface. It has a capability to reach targets up to 1
kilometer away.
In late 2022 Safran Eonics & Defense and MBDA completed the acquisitig
2F ! NAFYySDNRdzZLIQa coz YF22NARAGe adl g
DRDO 100kW directed | Directed | ! OO 2 NR A y Findndal BxpfeBsh 10 ® S O 2 dzyRedehréha@mnd5 S 7 India https://www.financia
energy weapon | energy Development Organization (DRDO) will test its 100 kW directed energy wea| lexpress.com/defenc

e/indiastop-military-
projectsto-look-out-
for-in-
2023nbsp/2938487/
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and landbased platforms. Project DURGA will be a key asset to the Indian &
forces in achieving air defence capal@s.

G¢KS Y2ald OKIFffSy3aAay3d LINI 2F (GKS

on such a high scale within that system. While DRDO has tested a 1KW las
weapon which hit a target 250m away, the full prototype of DURGA will be g
ofthemostcrud  f LINRP2SOGa G2 ¢l GOK 2dzi ¥

DstL DragonFire Directed
energy

CKS 'Y aAyAadadNE 2F 5STSyO0S 6ah5Qav
(Dstl)in November 202K 2 4 1 SR (i K S -powed, loriy xaNde [aserk A
directed energy weapon (LDEW) trial on its ranges at Porton Down.

According to a UK government prestease:

G¢KS GNRIfA Ay@2t@dS FTANAY3I GKS Y
over a number of ranges, demanding pinpoint accuracy from the beam dired
¢tKSaS (G4Saida AYLNRGS (KS -eheigRlasersiafidRiiceix
associated technologies can operate over distance and defeat representatiy
targets. The ability to deliver high levels of laser power with sufficient accurg
are two of the major areas that need to be demonstrated in order to provide
confidence in the pdormance and viability of LDEW systems.

G¢KS LINRPINFYYS KIFIa RS@St2LISR | 1Y
with experts from multiple fields. Laser directed energy weapons have the
potential to provide lower cost lethality, reduced logistical t@n and increased
effectiveness when compared to other weapon systeqtise technology could
have a huge effect on the future of defence operations.

G¢KS LINPINIYYSQa &LISOAFfAAG AYyRdzA

W MBDA, with overall responsibility for the system; MBBas developed
the advanced command and control (C2) and image processing capabilities
W Leonardo, who has developed the beam director which can track an

point at targets.
w VAYSGiAvQa I &SNJ SE LI&ohibiaed lageKcapalie
of generaing in the order of 50kW of power, with the ability in the future to

scale firepower levels

UK

https://www.gov.uk/
government/news/la
serpower-movesa-
step-closerfor-uk-
defence
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¢SadAy3 2F (GKS 5N} I2yCANB aegadasSy i
has defined distances over which the trial serials were conducted to a maxir|
distance of 3.4km from DragonFire.

For more information

& ¢ K-BAS/system also includes a laser rangefinder and an infrared (IR) thq
AYF3IAyYy3a OF YSNY GKFG OFy GNIF Ol | ! £

NELR2NI FNRBY WHySQao

General DGHELWS Directed | Partnerships USA http://lwww.ga.com/
Atomics energy generalatomics

In late 2021 General Atomics Electromagnetic Systems-EB#S) and Boeing acoustiedetection

team has been awarded a U.S. Army Rapid Capabilities and Critical Techng systemsuccessfully

Office (RCCTO) contract to develop a 30@k&¥s solid state Distributed Gain performsat-us-army-

High Energy Laser Weapon System. vBsgliwill be a 300 kWelass distributed event

gain laser with an integrated Boeing beam director. The objective of this

contract is a demonstration of the design.

G¢KS KAIK LRGSNE O2YLI OG f I aS-EVSmEll

deliver under this comact will produce a lethal output greater than anything

FAStRSR (12 RIGSZ¢ &l ABRa{®2ad KEANIS

represents a leajahead capability for air and missile defense that is necessa

adzLILIR2 NI G KS | NI & QanddeleRt avdfeheration thr2afs ing

amulttR2 YI Ay ol Gdf SaLl OS d¢

The system will leverage@\a { Q aOF f I 6t S 5A &l NA 0 dz

gAOK . 2SAy3Qa 6SIY RANBOG2NI I yR LN

software to provide &omplete demonstrator with sophisticated laser and beg

control.
Kawasaki GUAS lasers Directed | In March 202¥awasaki Heavy Industries (KHI) displayed a prototype 2kW | Japan https://aviationweek.
Heavy energy counterUAS laser system at the show, capable of eliminating a drone target com/defense
Industries 100m, at theDSEI Japan 202%ent. A 100kW version was delivered to the space/sensors

Japanese Ministry of Defence earlier thear, say the news sources. electronic

warfare/counteruas

lasersfocusjapan
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¢ R

S fFasSN) aea u SY O2 Y ahehgy8sér (HEL) (gimbal
H12 LI26SNI a2dzNDOSz¢ &l AR { KSEIXKS

errain vehicle from Kawasaki Motors for mobility. The Mule is already

L 28SR o0& GKS ! YLIKAOAZ2dza wl LIAR 5

a
I
all-
R

(n)f—f\<"9

I 002 NRA Y B SiF2S y1aaSNI2Sfiza YI L Yy R W LI
working a lasebased antidrone system in 2021 for operational deployment b
HAHO® d&! LI NI F-baBed vehidies, thelzisBaser yechhology i
also being considered for deploymentomshJa = ¢ &l AR G KS N

Leidos HPM GUAS Directed | According to the US Department of Defense contract website Leidos Inc hag USA https://lwww.defense
energy been awarded &JSD26,907,358 cogplusfixed-fee contract for the .gov/News/Contracts
development of a mature prototype based on the first generation technology /Contract/Article/294
demonstrator, highpower microwave (HPM) counter unmanned aerial systen 5663/
(CUAS) prototype. Work will be performed in AlbuquerquewiMexico, and is
expected to be completed by February 28, 2024
Leonardo DRS | SPEAR Directed | Leonardo DR8emonstrated itsSpecialized Portable Electnsagnetic Attack USA/Italy https://www.leonard
Energy Radiator (SPEARUAS at AUSA 202&ccording to the company: odrs.com/whatwe-

G{t9!'w LINPOGARSA | LENIFoftST O02YLN} (G
Electromagnetic (HPEM) source as a directed energy weapon against indivi
and swaim drone threats. The innovative system was designed as an intentig
singlepulse to repetition rate, higipower electromagnetic radiator. Due to its
portable size, low weight, low power requirements, and effectivity, SPEAR
provides Counter small Unmaed Aircraft System (EUAS) capabilities to
ground vehicles, fixed platforms, and field troops. Ultrawide bandwidth perm
engagement of targets without prior knowledge of specific vulnerabilities anc
the system features an ability to disrupt and desttaygets with both frontand-
backR2 2 NJ O2 dzLJt Ay 3 dé

Other features include:

() Counter heterogeneous sUAS swarms simultaneously without prior
knowledge of threat type
() Defeat ranges beyond distances associated with Intelligence,

Surveillance, an&econnaissance (ISR) / Reconnaissance, Surveillance, and

Target Acquisition (RSTA) type UAS swarm attack distances

do/productsand
services/specialized
portable-
electromagneit-
attackradiator-
spear/
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Code 64059), located at 1701 W Marshall Drive, Grand Prairie, TX-Z3051

() System electromagnetically couples with heterogeneous target syst
regardless of size
W Independent of threat orientation due to simultanus horizontal and
vertical polarization
W Rapid deployment; instantaneous effectivity
W Easily transportable, setp/power-up in seconds to minutes
Lockheed ATHENA Directed | ATHENA is a transportable, grodnased system that serves as a {owst test USA http://news.lockheed
Martin energy bed for demonstrating technologies required for military use of laser weapor martin.com/201709-
systems. Lockheed Martianded ATHENA's development with research and 20-Upgraded
development investments. It uses the company'skiBwatt Accelerated Laser LockheeeMartin-
Demonstration Initiative (ALADIN) that provides great efficiency and lethality LaserOutguns
design that scales to higher power levels. ATHENM®wered by a compact Threatin-Halfthe-
RollsRoyce turbo generator. Time
Lockheed HELIOS Directed | In March 2018 the US Naawarded Lockheet¥artin a USD150 million USA https://news.lockhee
Martin energy contract, with options worth up to USD942.8 million, for the development, dmartin.com/2018
manufacture and delivery of two high power laser weapon systems, includin 03-01-Lockheed
intelligence, surveillance and reconnaissance (ISR) and ceunteanned Aerial Martin-Receivesl 50-
Sysem (counterUAS) capabiiies, by fiscal year 2020h&@ High Energy Laser ar Million-Contractto-
Integrated Opticablazzler wih Surveillance (HELIOS) systenings together Deliverintegrated
laser weapon, longange I® and countetJAS capabilitieddELIOS combines HighEnergyLaser
three key capabilities,lought together for the first timeén one weapon system: WeaponSystemso-
1 A highenergy laser system: The highergy fiber laser will be designe U-SNavy
to counter unmanned erial systems and small boats.
1 Alongrange ISR capability: HELIOS sensors will be part of an integ
weapon system, designed to provide decisimakers with maximum
access to information. HELIOS data will be available on the Lockhe
Martin-led Aegis Combat System.
1 A counterUAS dazzler capability: The HELIOS dazzler will be desig
obscure adversaal UASbased ISR capabilities.
Lockheed High-powered- | Directed | In August 2018 S Army Contracting Command announced a notice of intent] USA www.lockheedmartin
Martin microwave energy solesource its requirement for an Airborne Higtowered Microwave (HPM) .com
(HPM) based Counter Unmanned Aircraft System (CUAS) along with Delivery, Developme
airborne and Support (Solicitation Number: W911Q&R-0073 to Lockheed Martin.
counter G¢KS D2PSNYYSYyd AydSyR&a G2 &2fAO0Ad
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unmanned
aircraft systems

for highpoweredmicrowave (HPM) based airborne counter unmanned aircre
systemgCUAS), including the necessary development, integration and supp
NEIjdzZA NBR (2 YSSiG (GKS 3I328SNYyYSyildQa
with payloads capable of negating adversary UAS in in a timely and efficient
manner. Unmanned aircraft system pagtls under consideration include
explosives, nets, entanglers/streamers, and Riglweredmicrowave (HPM)
a2dzNOSaE pe

In November 2017 the US Air Force Research Lab (AFRL) awarded Lockhe|
Martin USD26.3 million for the design, development and productioe loifyh
power fibre laser. AFRL plans to test the laser on a tactical fighter jet by 202
¢tKS 02y (NI Ol A-proteciiHNAIEN&dY Laset DenénatratprS
(SHIELD) program, and is a major step forward in the maturation of protecti
airbornelaS NJ de2aidSvyaod a[ 201 KSSR al NIiAy

gSIHLRY aeaisSvya IyR (KS GSOKy2f23AS
PFTILEY aSyA2N) FStt2¢6 2F fFaSNI 6SI L
demonstrated our ability to use directed ergy to counter threats from the

ground, and look forward to future tests from the air as part of the SHIELD

7

aealisSyo¢

In December 2022 Lockheed Martin and Rafael Advanced Defense System
signed a teaming agreement that includes jointly developinsfjng and
manufacturing High Energy Laser Weapon Systems (HELWS) in the U.S. al
Israel. The future jointlevelopment will be based on the assets that have bee
RSOSt 2LISR AYRSLISYRSyGtée o0& w!C!9J
of Defense Resear@nd Development (DDR&D) within the framework of the
IRON BEAM project, said a joint press release.

Lockheed
Martin

High Energy
Laser Scaling
Initiative
(HELSI)

Directed
energy

In September 202Rockheed Martirdelivered to the Office of the Under
Secretary of Defense for Research & Engineering OUSD (R&E) a new benc
a tacticallyrelevant electric 300 kW¢lass laser, the most powerful laser that
Lockheed Martin has produced to date, says the company présase This 30(
kW-class laser is ready to integrate with the DOD demonstration efforts

Ay Ot dzRAY 3 GKS | o & ! NI¥Y& QaHigh¥ErieigyNIaseri
(IFPEHEL) Demonstrator laser weapon system.

USA

www.lockheedmartin
.com/DE
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Lockheed
Martin

DEIMOS

Directed
energy

PGATATAY3 | LIKAf2a2LIKe 2F aodzAf R T
will expand the DEIMOS test program in 2023, culminating with field integra
tests in 2024. This thorough approach is desigtweckduce risk, to enable
soldier touchpoints and to provide proof points of compelling mission
capabilities.

¢CKS ! N¥e2Qa wlLAR /LI oAftAGASE | YR
the DE MSHORAD prototyping effort and is expected to traosithe program
to the Program Executive Office (PEO) Missiles & Space in 2024.

& ¢ KS -plass ldsér weapon system brings another critical piece to help
SyadaNB GKS ! o{d ! N¥é KIFa I fI &SNBR
vice president, Lockl®R al NIIAYy ! RAIF yOSR t NE Rdz
GFAf 2NBR FTNRY 2dzNJ LINAR2NJ £ FaSNJ 6SI L
larger modernization strategy for air and missile defense and to improve mis
success with 21st Century Security soluéio® &

USA

www.lockheedmartin
.com/DE

MBDA UK

Dragonfire

Directed
energy

INJuly2025 N} 32y FANBZ GKS ! YQ& [ &ASNJ 5A
by MBDAbegana series of trials to prove the accuracy and power of the lase
weapon. The first of these trials recently conducted by the Dragonfire
consortiumg a joint industry and UK MOD collaboration between MBDA,
Leonardo, QinetiQ and Dstlat low power proved tk system can successfully
track air and sea targets with exceptionally high accuracy.

CKA& GNREFE dzaSR | t2¢ LIR2oSNI vAySGA
Image Processing and Control technology to facilitate the wHdS OA & S

pointing andtracking accuracy, which will be required to generate the damag
effect when a higkpowered laser will be used.

Other sub systems including the C2, Effector Management System (EMS) a
d 02 I NE& S & turininglth® fasenftdivards the targetwere also proved in
the trial.

UK

www.mbda
systems.com
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MBDA High-Energy Directed | Precise and scalable laser weapon systems designed to protect major even] Germany https://www.mbda-
Deutschland Laser Weapon | energy critical infrastructures. Effective againstamge of threats, including miAVs systems.com/innovat
System proven in a series demonstrations and tests from target acquisition, engage ion/preparingfuture-
and destrucion at distances of up to 2km. MBDA is examining laserament products3/high-
options for naval and air applications as well as grehaged mobile laser energylaser
effector concepts with capacities in excess of 100kW;@&gree coverage and weaponsystems/
open system architecture for close amdermediaterange protection against
micro UAVs and RAM (rocket and mortar) targets. MBDA says it can providg
system solutions complementing conventional weapon systems with laser
effectors. The company claimdtra-high-performance density from e
effector; precise fine trackingand muitii  3S O2y G NRt T LINJ
to engage highly agile targets and a futymeof principle. Advantages for
military application include avoidance of collateral damage caused by
fragmenting ammunition ad low logistics overhead and minimum costs per
firing.
Mitsubishi GUAS laser Directed | Multiple defence publications report that Mitsubishi Heavy Industries (MHI) | Japan https://aviationweek.
Heavy energy exhibited a new counteltJAS laser system at DSEI Japan 2023. com/defense
Industries space/sensors
According to the reports the-OAS laser weapon has a range of 1.2 km and t electronic
O2YLIl ye LXFya G2 RSEAGSNI L dzyAld G2 warfare/counteruas
2023. lasersfocus-japan

https://www.janes.c
om/defence
news/news
detail/dsetjapan
2023 mitsubisht
heavyindustries
developsnew-c-uas
and-cybersecurity
capabilities
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