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Pentagon must integrate electromagnetic spectrum 
capabilities at every level, experts say 

−⎯

 
 

New Army tech ‘sees’ through battlefield blind spots 

−⎯
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http://www.c4isrnet.com/electronic-warfare/2021/03/22/pentagon-must-integrate-electromagnetic-spectrum-capabilities-at-every-level-experts-say
http://www.c4isrnet.com/electronic-warfare/2021/03/22/pentagon-must-integrate-electromagnetic-spectrum-capabilities-at-every-level-experts-say
http://www.armytimes.com/news/your-army/2021/04/14/new-army-tech-sees-through-battlefield-blind-spots/


 

Situational Awareness

CCDCCombat 
Capabilities Development CommandATLAS
AIMM

SARLIDAR
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Terabytes 

TACKTactical Awareness via Collective 
Knowledge
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TACKIVASIntegrated Visual 
Augmentation System
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https://www.dvidshub.net/video/773369/advanced-targeting-and-lethality-aided-system-atlas
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11413/1141302/Artificial-intelligence-for-maneuver-and-mobility-AIMM-essential-research-project/10.1117/12.2564157.full?SSO=1
https://en.wikipedia.org/wiki/Nonlinear_junction_detector
https://en.wikipedia.org/wiki/Nonlinear_junction_detector


 

 
 
 
 
 
 

 
The world spent almost $2 trillion on defense in 
2020 

−⎯

SIPRI

 
 

Introducing the Emerging Technologies Institute 
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NDIA
(National Defense Industry Association)

ETI(Emerging Technology Institute)
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http://www.defensenews.com/global/2021/04/26/the-world-spent-almost-2-trillion-on-defense-in-2020/
http://www.defensenews.com/global/2021/04/26/the-world-spent-almost-2-trillion-on-defense-in-2020/
http://www.nationaldefensemagazine.org/articles/2021/4/22/introducing-the-emerging-technologies-institute


 

 
 

Autonomous Flying Rescue Vehicle by Dassault 
Systems Rapidly Transfers Patients  
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http://www.designboom.com/technology/e-way-rescue-roadster-dassault-systemes-03-10-2021/
http://www.designboom.com/technology/e-way-rescue-roadster-dassault-systemes-03-10-2021/


 

 
 
 
 
 
 

 
The Air Force Wants Throwable 'Micro-Robots' for 
Room Reconnaissance 
 

−⎯

throwable 
reconnaissance micro-robots

 

 
 
 
 
 
 

− 

− 

− 

− 

− 

− 

− 

− 

− 

− 

A Throwbot, a microrobot that records and transmits 
video and audio reconnaissance, moves into a room to 
evaluate the scene prior to a 96th Security Forces 
Squadron team advances in Aug. 5, 2020 at Eglin Air Force 
Base, Fla. (U.S. Air Force/Samuel King Jr.) 
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http://www.military.com/daily-news/2021/02/11/air-force-wants-throwable-micro-robots-room-reconnaissance.html
http://www.military.com/daily-news/2021/02/11/air-force-wants-throwable-micro-robots-room-reconnaissance.html


 

 

 

 
 
 
 
 
 

 
 
Strategic Long Range Cannon Effort On Hold Ahead 
of Report 
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Army wants to Finally Replace Decades-Old MILES 
Gear for More Realistic Force-on-Force Training 

−⎯

MILES
Multiple Integrated Laser Engagement System
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Engagement System
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https://www.defensenews.com/land/2021/03/09/strategic-long-range-cannon-effort-in-holding-pattern-ahead-of-tech-feasibility-report/
https://www.defensenews.com/land/2021/03/09/strategic-long-range-cannon-effort-in-holding-pattern-ahead-of-tech-feasibility-report/
http://www.military.com/daily-news/2021/03/18/army-wants-finally-replace-decades-old-miles-gear-more-realistic-force-force-training.html
http://www.military.com/daily-news/2021/03/18/army-wants-finally-replace-decades-old-miles-gear-more-realistic-force-force-training.html
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'Where is the Skynet logo?': Chinese robotics firm 
shares 'terrifying' video of its four-legged robots 
moving in unison that Twitter users say could be the 
start of a robot takeover 

−⎯
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http://www.dailymail.co.uk/sciencetech/article-9438493/Chinese-robotics-firm-shares-terrifying-video-four-legged-robots-moving-unison.html
http://www.dailymail.co.uk/sciencetech/article-9438493/Chinese-robotics-firm-shares-terrifying-video-four-legged-robots-moving-unison.html
http://www.dailymail.co.uk/sciencetech/article-9438493/Chinese-robotics-firm-shares-terrifying-video-four-legged-robots-moving-unison.html
http://www.dailymail.co.uk/sciencetech/article-9438493/Chinese-robotics-firm-shares-terrifying-video-four-legged-robots-moving-unison.html
https://www.dailymail.co.uk/sciencetech/article-9438493/Chinese-robotics-firm-shares-terrifying-video-four-legged-robots-moving-unison.html#v-4180485368343868995


 

 

 

 

 
 
 
 
 
 

 
Marines to begin testing, evaluating new physical 
training uniforms 
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Tank Mine -US Army Says It’s Looking for New Anti
Systems 
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http://www.spacewar.com/reports/Marines_to_begin_testing_evaluating_new_physical_training_uniforms_999.html
http://www.spacewar.com/reports/Marines_to_begin_testing_evaluating_new_physical_training_uniforms_999.html
https://interestingengineering.com/us-army-is-looking-for-new-anti-tank-mine-systems
https://interestingengineering.com/us-army-is-looking-for-new-anti-tank-mine-systems


 

 
 
 
 
 
 

Your squad’s newest weapons: armed drones, 
shoulder-fired missiles and air-bursting munitions 
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http://www.armytimes.com/news/your-army/2021/04/14/your-squads-newest-weapons-armed-drones-shoulder-fired-missiles-and-air-bursting-munitions/
http://www.armytimes.com/news/your-army/2021/04/14/your-squads-newest-weapons-armed-drones-shoulder-fired-missiles-and-air-bursting-munitions/


 

 
 

 

 
 

 

 
Nexter proposes ASCALON for future of battle tank 
armament 
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http://www.armyrecognition.com/weapons_defence_industry_military_technology_uk/nexter_proposes_ascalon_for_future_of_battle_tank_armament.html
http://www.armyrecognition.com/weapons_defence_industry_military_technology_uk/nexter_proposes_ascalon_for_future_of_battle_tank_armament.html
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DARPA AWARDS FLIR $20.5 MILLION FOR NEXT-
GENERATION PPE 
 

FLIR-systems
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http://www.monch.com/mpg/news/land/8398-darpa-awards-flir-20-5-million-for-next-generation-ppe.html
http://www.monch.com/mpg/news/land/8398-darpa-awards-flir-20-5-million-for-next-generation-ppe.html
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KMW testing RCH155 howitzer on Boxer chassis 
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General Dynamics unveils Brimstone-equipped Ajax 
variant 
 

General Dynamics
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http://www.armyrecognition.com/defense_news_april_2021_global_security_army_industry/kmw_testing_rch155_howitzer_on_boxer_chassis.html
http://www.army-technology.com/features/ajax-overwatch-brimstone/
http://www.army-technology.com/features/ajax-overwatch-brimstone/


 

 
 

 

−⎯

German and British Defense Officials Discuss "Euro 
Tank" Cooperation 
 

MGCS 
(Main Ground  Combat System)
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https://www.defensenews.com/global/europe/2021/04/23/german-and-british-defense-officials-discuss-eurotank-cooperation/
https://www.defensenews.com/global/europe/2021/04/23/german-and-british-defense-officials-discuss-eurotank-cooperation/


 

 
 
 
 
 
 

 
South Korea reports successful development of new 
unmanned surveillance ground vehicle 
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https://defence-blog.com/news/army/south-korea-reports-successful-development-of-new-unmanned-surveillance-ground-vehicle.html
https://defence-blog.com/news/army/south-korea-reports-successful-development-of-new-unmanned-surveillance-ground-vehicle.html


 

 

 
 

 

 
 
 
 
 
 

 
Lockheed Martin to Build GMLRS Artillery Smart 
Munitions with Fragmentation Warheads in 2.8 
Million Deal 

−⎯

GMLRS

 
 

 

The Army Wants an Anti-Tank Missile that Shoots 
Twice as Far as Its current weapon 

−⎯

TOW
TOW

TOW

TOW

GPS

TOW

GPS
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https://www.militaryaerospace.com/sensors/article/14200307/smart-munitions-fragmentation-warhead-gmlrs
https://www.militaryaerospace.com/sensors/article/14200307/smart-munitions-fragmentation-warhead-gmlrs
https://www.militaryaerospace.com/sensors/article/14200307/smart-munitions-fragmentation-warhead-gmlrs
http://www.armytimes.com/news/your-army/2021/04/15/the-army-wants-an-anti-tank-missile-that-shoots-twice-as-far-as-its-current-weapon/
http://www.armytimes.com/news/your-army/2021/04/15/the-army-wants-an-anti-tank-missile-that-shoots-twice-as-far-as-its-current-weapon/
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Rostec Develops New Anti-Drone System 

−⎯

 

 
 

 

−⎯

Collaborative tech lets drones work together to lift 
heavy loads 

 

Georgia Institute of 
Technology
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http://www.defenseworld.net/news/29069/Rostec_Develops_New_Anti_Drone_System
https://newatlas.com/drones/multiple-drones-heavy-loads/
https://newatlas.com/drones/multiple-drones-heavy-loads/
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www.fresh.co.il/vBulletin/showthread.php?t=608442 
 

DASAL

DASALALBATROS
Teknofest 2019

ALBATROS-
50

ALBATROS-150

 
 

Source: Georgia Tech via Newswise

Source: DASAL
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http://www.fresh.co.il/vBulletin/showthread.php?t=608442
http://www.fresh.co.il/vBulletin/showthread.php?t=608442
http://www.fresh.co.il/vBulletin/showthread.php?t=608442
http://www.fresh.co.il/vBulletin/showthread.php?t=608442


 

 
 

 

 
 
 
 
 
 

 
UK Launches RAF’s £30M ‘Loyal Wingman’ 
Programme 

−⎯

Loyal Wingman

 
Spirit AeroSystems

Lightweight Affordable 
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Lockheed Martin’s Skunk Works’ Secretive ‘Speed 
Racer’ Program 
 

Lockheed Martin
Speed Racer

 

 

Source: Press Release

 

Source: YouTube 

 

 

 

 

 
 
 

24 
 

25 
 

https://www.uasvision.com/wp-content/uploads/2021/01/RAF-The_loyal_wingman_-.jpg
http://www.uasvision.com/2021/01/26/uk-launches-rafs-30m-loyal-wingman-programme/
http://www.uasvision.com/2021/01/26/uk-launches-rafs-30m-loyal-wingman-programme/
http://www.uasvision.com/2021/03/02/lockheed-martins-skunk-works-secretive-speed-racer-program/
http://www.uasvision.com/2021/03/02/lockheed-martins-skunk-works-secretive-speed-racer-program/


 

 

 
 

 

 
 
 
 
 
 

 
Flying Drone Blanket will charge and launch swarms 
of quadcopters 

−⎯

Carlo Ratti Associati
Flyfire

LED
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GA-ASI  Releases Image of Next-Gen Combat Drone  
 

General Atomics

Source: Carlo Ratti Associati

Source: Twitter
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https://newatlas.com/drones/flying-drone-blanket-charge-launch-quadcopter-swarms/
https://newatlas.com/drones/flying-drone-blanket-charge-launch-quadcopter-swarms/
http://www.uasvision.com/2021/03/01/ga-asi-releases-image-of-next-gen-combat-drone/
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Kelley Aerospace Reveals Supersonic UCAV Concept  

−⎯

Kelley Aerospace
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USAF seeks Next Gen Multirole UAS capabilities  

−⎯

RFI
Next-Generation Multirole 

Unmanned Aircraft System (UAS)
attritable

reusable

 

Sources: Auto Evolution; Website 

 
 
 

An illustrative concept of a future  (Lockheed Martin)
unmanned aircraft
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http://www.uasvision.com/2021/03/04/kelley-aerospace-reveals-supersonic-ucav-concept/
http://www.janes.com/defence-news/news-detail/usaf-seeks-next-gen-multirole-uas-capabilities
https://www.autoevolution.com/news/supersonic-combat-drones-are-a-thing-now-thanks-to-kelley-aerospace-156837.html
https://www.uasvision.com/wp-content/uploads/2021/02/KELLY-1.jpg


 

 

 

 
 

 

 

 

 
 
 

 

 
 
 
 
 
 

 
Researchers introduce a new generation of tiny, 
agile drones 

−⎯

MIT
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Milrem Robotics and Marduk Technologies launch 
autonomous C-UAS system 

Milrem Robotics

Marduk Technologies

 

Collision Resilient Insect-Scale Soft-Actuated Aerial 
Robots With High Agility, IEEE Transactions on 
Robotics (2021), 

 https://ieeexplore.ieee.org/document/9357346

Credit: Kevin Yufeng Chen  
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https://techxplore.com/news/2021-03-tiny-agile-drones.html
https://techxplore.com/news/2021-03-tiny-agile-drones.html
https://armyrecognition.com/defense_news_march_2021_global_security_army_industry/milrem_robotics_and_marduk_technologies_launch_autonomous_c-uas_system.html
https://armyrecognition.com/defense_news_march_2021_global_security_army_industry/milrem_robotics_and_marduk_technologies_launch_autonomous_c-uas_system.html
https://ieeexplore.ieee.org/document/9357346
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The Air Force Says Its First Hypersonic Missile Will 
Make Its Inaugural Flight Within 30 Days  

AGM-
183A Air-launched Rapid Response Weapon (ARRW)

B-52H 

 

Milrem Robotics/Marduk Technologies

 
 
 

B-52H
B-1B 

:
www.shephardmedia.com/news/air-warfare/arrw-
undergo-long-awaited-first-booster-test/

Source: LOCKHEED MARTIN
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http://www.thedrive.com/the-war-zone/39634/agm-183-hypersonic-missile-to-make-first-flight-within-30-days-according-to-air-force
http://www.thedrive.com/the-war-zone/39634/agm-183-hypersonic-missile-to-make-first-flight-within-30-days-according-to-air-force
http://www.shephardmedia.com/news/air-warfare/arrw-undergo-long-awaited-first-booster-test/
http://www.shephardmedia.com/news/air-warfare/arrw-undergo-long-awaited-first-booster-test/
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British Typhoons Have Used Storm Shadow Cruise 
Missiles For The First Time In Combat 
 

−⎯

Storm Shadow
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Archer Aviation takes billion-dollar eVTOL order from 
United Airlines 
 

Archer Aviation
Maker

United Airlines

FAA 

BROACH

 

https://youtu.be/33EXwhkjXS8
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http://www.thedrive.com/the-war-zone/39792/british-typhoons-have-used-storm-shadow-cruise-missiles-for-the-first-time-in-combat
http://www.thedrive.com/the-war-zone/39792/british-typhoons-have-used-storm-shadow-cruise-missiles-for-the-first-time-in-combat
https://newatlas.com/aircraft/archer-aviation-evtol-united/
https://newatlas.com/aircraft/archer-aviation-evtol-united/
https://youtu.be/33EXwhkjXS8
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IDEX 2021: Armenian loitering munitions take a bow  

Pride Systems

pentacopter 

 
Source: Archer Aviation, United Airlines
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http://www.shephardmedia.com/news/uv-online/idex-2021-armenian-loitering-munitions-take-bow
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UK FCAS programme poised to enter concept and 
assessment phase 

−⎯

Future Combat Air 
System (FCAS)

BAE, Rolls-Royce, Leonardo, 
MBDA
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First KF-X prototype breaks cover  
 

KF-XKAI

KF-21 Boromae
 

 

 

FCAS

 
 
 
Source: Screengrab from MBC
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http://www.flightglobal.com/defence/uk-fcas-programme-poised-to-enter-concept-and-assessment-phase/142802.article
http://www.flightglobal.com/defence/uk-fcas-programme-poised-to-enter-concept-and-assessment-phase/142802.article
http://www.flightglobal.com/defence/first-kf-x-prototype-breaks-cover/143236.article


 

 
  

 
 

 
 

 

 
 
 

 
 

 

 
 
 
 
 
 

 
The U.S. Navy’s Submarine-Launched Aerial Drone 
Capacity Is Set to Greatly Expand 
 

−⎯

Blackwing 10C
AeroVironment

Submarine-Launched Unmanned Aerial 
System (SLUAS) 
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Russia Designs A New Class Of Ship: Universal Sea 
Complex ‘Varan  

TASSNevsky 
Design Bureau

Universal Sea Complex (UMK)

https://youtu.be/wTpUG9fCJpA

Varan
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http://www.thedrive.com/the-war-zone/39700/the-u-s-navys-submarine-launched-aerial-drone-capacity-is-set-to-greatly-expand
http://www.thedrive.com/the-war-zone/39700/the-u-s-navys-submarine-launched-aerial-drone-capacity-is-set-to-greatly-expand
http://www.navalnews.com/naval-news/2021/02/russia-designs-a-new-class-of-ship-universal-sea-complex-varan/
http://www.navalnews.com/naval-news/2021/02/russia-designs-a-new-class-of-ship-universal-sea-complex-varan/
http://www.navalnews.com/naval-news/2021/02/russia-designs-a-new-class-of-ship-universal-sea-complex-varan/
http://www.navalnews.com/naval-news/2021/02/russia-designs-a-new-class-of-ship-universal-sea-complex-varan/
https://youtu.be/wTpUG9fCJpA
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Singapore’s navy tests a new layer of surveillance: 
unmanned vessels 

AIS
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http://www.defensenews.com/unmanned/2021/03/01/singapores-navy-tests-a-new-layer-of-surveillance-unmanned-vessels/
http://www.defensenews.com/unmanned/2021/03/01/singapores-navy-tests-a-new-layer-of-surveillance-unmanned-vessels/


 

 
 
  

 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
 
 

 
Rolls-Royce gets UK MOD funding for autonomous 
naval tech 
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Seatrec tech uses changes in temperature to power 
underwater gliders 

Seatrec
 

Intelligent 
Ship Phase Two

Seatrec
Henry Stommel
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file:///C:/Users/user/Documents/צורלקט/2021/מאי%2021/.www.navaltoday.com/2021/02/25/rolls-royce-gets-uk-mod-funding-for-autonomous-naval-tech
file:///C:/Users/user/Documents/צורלקט/2021/מאי%2021/.www.navaltoday.com/2021/02/25/rolls-royce-gets-uk-mod-funding-for-autonomous-naval-tech
https://newatlas.com/marine/seatrec-temperature-gradient-underwater-gliders
https://newatlas.com/marine/seatrec-temperature-gradient-underwater-gliders
https://seatrec.com/
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DARPA Grants Contracts for the Development of its 

ProgramManta Ray UUV  
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U.S. Navy seeks to upgrade unmanned underwater 
sensor gliders to boost anti-submarine warfare 
(ASW) 

Littoral Battlespace Sensing Glider (LBS-G)

UUV 
DARPA

 :Manta Ray
Lockhead Martin, Northrop Grumman.Martin 

Defense, Metron  

Manta Ray

 
www.forbes.com/sites/davidhambling/2021/02/12/darpas
-new-energy-harvesting-manta-ray-is-a-submarine-like-
no-other/?sh=6526932312e2
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http://www.darpa.mil/news-events/2020-03-10
http://www.darpa.mil/news-events/2020-03-10
http://www.militaryaerospace.com/unmanned/article/14198779/unmanned-sensor-gliders
http://www.militaryaerospace.com/unmanned/article/14198779/unmanned-sensor-gliders
http://www.militaryaerospace.com/unmanned/article/14198779/unmanned-sensor-gliders
http://www.forbes.com/sites/davidhambling/2021/02/12/darpas-new-energy-harvesting-manta-ray-is-a-submarine-like-no-other/?sh=6526932312e2
http://www.forbes.com/sites/davidhambling/2021/02/12/darpas-new-energy-harvesting-manta-ray-is-a-submarine-like-no-other/?sh=6526932312e2
http://www.forbes.com/sites/davidhambling/2021/02/12/darpas-new-energy-harvesting-manta-ray-is-a-submarine-like-no-other/?sh=6526932312e2


 

 

 
  

 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
 
 

 
Navy’s New Unmanned Plan Short on Specifics, But 
Big On Ambition 
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Russia develops submersible patrol ship 

Rubin Design Bureau

BOSSBorder and Offshore Submersible 
Sentry

 

 

Rubin
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https://breakingdefense.com/2021/03/navys-new-unmanned-plan-short-on-specifics-but-big-on-ambition
https://breakingdefense.com/2021/03/navys-new-unmanned-plan-short-on-specifics-but-big-on-ambition
http://www.navaltoday.com/2021/04/16/russia-develops-submersible-patrol-ship/


 

 

 
  

 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
 
 
 
 

 
NASA's SLS rocket engine completes successful hot-
fire test 
 

−⎯

SLSSpace Launch System

 

RS-25
Aerojet 

Rocketdyne

 
 

 

 

 

 

−⎯

Space Force issues $385 million in launch orders to 
SpaceX and ULA 

 

SpaceX  United Launch Alliance

https://youtu.be/OvzeB1TI5qw
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https://newatlas.com/space/nasas-sls-rocket-engine-completes-successful-hot-fire-test/
https://newatlas.com/space/nasas-sls-rocket-engine-completes-successful-hot-fire-test/
http://www.defensenews.com/battlefield-tech/space/2021/03/10/space-force-issues-385-million-in-launch-orders-to-spacex-and-ula/
http://www.defensenews.com/battlefield-tech/space/2021/03/10/space-force-issues-385-million-in-launch-orders-to-spacex-and-ula/
https://youtu.be/OvzeB1TI5qw


 

  

 
 
  

 
 

 
 

 

 
 

 
 
 

 
 

 

 
 
 
 
 
 

 
Rocket Lab Launches Army satellite 
 

−⎯

SMDC

 APNTCFT
GunsmokeJ

CubeSat

 
 

 

 

 

−⎯

Lockheed Martin unveils new line of tactical military 
satellites 

ISRIntelligence, Surveillance, and 
Reconnaissance

OMS
(Open Mission System)

UCIUniversal Command and Control) 
(Interface

 Prometheusblock

LANL

CygnusCRS

software-
defined platform

The new satellite line is based on Lockheed Martin's 
LM 400 platform  Lockheed Martin 
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http://www.c4isrnet.com/battlefield-tech/space/2021/03/23/rocket-lab-launches-army-satellite/
https://newatlas.com/military/lockheed-martin-unveils-new-line-tactical-military-satellites/
https://newatlas.com/military/lockheed-martin-unveils-new-line-tactical-military-satellites/


 

 
 

 
 
  

 
 

 
 

 

 
 
 
 
 
 

 
China aims to weaponized space, says intel 
community report 
  

−⎯

Office of the Director of National 
Intelligence(ODNI)

 
Avril HainesODNI

 

(Space Force)

Mike Rogers
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http://www.defensenews.com/congress/2021/04/14/china-aims-to-weaponize-space-says-intel-community-report
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MEV-2 spacecraft docks with satellite in orbit to 
extend its life   

−⎯

Northrop GrummanSpace 
Logistics

Mission 
Extension Vehicle-2 (MEV-2) 
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Counterspace 2020: All (Pretty) Quiet On The ASAT 
Front 

Secure World Foundation (SWF)Center for 
Strategic and International Security (CSIS)

 

MEV-1 

Mission Robotic Vehicle (MRV) 

Mission Refueling Pods (MRP)
Mission Assembly and 

Repair Vehicle (MARV) 

direct-ascent anti-satellite (ASAT) 

X-37B
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https://newatlas.com/space/northrop-grumman-mev-2-service-craft-docks-operational-satellite/
https://newatlas.com/space/northrop-grumman-mev-2-service-craft-docks-operational-satellite/
https://breakingdefense.com/2021/04/counterspace-2020-all-pretty-quiet-on-the-asat-front/
https://breakingdefense.com/2021/04/counterspace-2020-all-pretty-quiet-on-the-asat-front/
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Tel Aviv University's Research Satellite Soars into 
Space 

TAU-SAT1

XX
ISS

 
 

SWFGlobal Counterspace 
Capabilities 

https://swfound.org/media/207141/swf_global_coun
terspace_capabilities_2021.pdf

CSISSpace Threat Assessment

https://aerospace.csis.org/wp-
content/uploads/2021/03/CSIS_Harrison_SpaceThre
atAssessment2021.pdf 

 
 
 
 
 
 
 

 

Photo: Tel Aviv University
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https://nocamels.com/2021/02/tel-aviv-universitys-research-satellite-soars-into-space/
https://nocamels.com/2021/02/tel-aviv-universitys-research-satellite-soars-into-space/
https://swfound.org/media/207141/swf_global_counterspace_capabilities_2021.pdf
https://swfound.org/media/207141/swf_global_counterspace_capabilities_2021.pdf
https://aerospace.csis.org/wp-content/uploads/2021/03/CSIS_Harrison_SpaceThreatAssessment2021.pdf
https://aerospace.csis.org/wp-content/uploads/2021/03/CSIS_Harrison_SpaceThreatAssessment2021.pdf
https://aerospace.csis.org/wp-content/uploads/2021/03/CSIS_Harrison_SpaceThreatAssessment2021.pdf
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G

(ITU)IMT 2000 
ITUIMT 2020

GITU
Gmobile

EMBB ENHANCED MOBILE BROADBAND
LTE

Mbps

GHZDL
Mbps , UL Mbps 

 
ITU
 

 
 
URLLC ULTRA RELIABLE and LOW LATENCY 

reliability)%
availability

1msmsec 

transportation safety
V2X

Vehicle To Everything

MASSIVE MACHINE TYPE COMMUNICATION
MMTC 

MMTCMASSIVE IOT

G 
 



 

G
ITUIMT 2020

IMT 2020
IMT ADVANCED 

Capability Description 
5G 

requirement 
Usage 

scenario  

Downlink peak data rate Minimum maximum data rate 
technology must support 

20 Gbit/s eMBB  

Uplink peak data rate 10 Gbit/s eMBB  

User experienced 
downlink data rate Data rate in dense urban test 

environment 95% of time 

100 Mbit/s eMBB 

User experienced uplink 
data rate 50 Mbit/s eMBB 

Latency  

Radio network contribution to packet 
travel time 

4 ms eMBB 

1 ms URLLC  

Mobility Maximum speed for handoff 
and QoS requirements 

500 km/h eMBB/URLLC 

Connection density Total number of devices per unit area 106/km2 mMTC 

Energy efficiency  

Data sent/received per unit energy 
consumption (by device or network) 

Equal to 4G eMBB 

Area traffic capacity Total traffic across coverage area 10 Mbps/m2 eMBB 

Peak downlink spectrum 
efficiency 

Throughput per unit wireless 
bandwidth and per network cell 30 bit/s/Hz eMBB 

 

https://en.wikipedia.org/wiki/5G#Usage_scenario
https://en.wikipedia.org/wiki/5G#Usage_scenario
https://en.wikipedia.org/wiki/Bit_rate
https://en.wikipedia.org/wiki/EMBB
https://en.wikipedia.org/wiki/EMBB
https://en.wikipedia.org/wiki/Network_Latency
https://en.wikipedia.org/wiki/URLLC
https://en.wikipedia.org/wiki/Quality_of_service
https://en.wikipedia.org/wiki/MMTC_(telecommunication)
https://en.wikipedia.org/wiki/Efficient_energy_use
https://en.wikipedia.org/wiki/Spectrum_efficiency
https://en.wikipedia.org/wiki/Spectrum_efficiency
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A new Stanford initiative aims to ensure 5G 
networks are reliable and secure 
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https://news.stanford.edu/2021/03/24/new-initiative-aims-keep-5g-networks-reliable-secure/
https://news.stanford.edu/2021/03/24/new-initiative-aims-keep-5g-networks-reliable-secure/
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Intevac to develop SWIR high-energy laser sensor 
under $7M military program 

Intevac Photonics

SWIR

Joint Directed Energy Transition Office

HEL

Electron Bombarded 
Active Pixel Sensor (EBAPS)

III-V
IIIV

CMOS
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https://optics.org/news/12/3/41
https://optics.org/news/12/3/41


 

 

 
 
 
  

 
 

 
 

 

 

 
 
 
 

 
 

 

 

 

 

 
Design could enable longer lasting, more powerful 
lithium batteries 
  

−⎯
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New BYU algorithm making ID verification more 
secure by tracking facial movements 

Brigham-Young

MIT

Nickel-Oxide
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https://news.mit.edu/2021/lithium-metal-batteries-nickel-oxide-0325
https://news.mit.edu/2021/lithium-metal-batteries-nickel-oxide-0325
https://news.byu.edu/new-byu-algorithm-making-id-verification-more-secure-by-tracking-facial-movements
https://news.byu.edu/new-byu-algorithm-making-id-verification-more-secure-by-tracking-facial-movements


 

 

 
 
 
 
  

 
 

 
 

 

 
 

 
 
 
 
 

 
 

DARPA’s Rapid Power Grid Restoration Tech Goes 
Live 
  

−⎯

DARPA

 
Rapid Attack 
Detection, Isolation, and Characterization Systems

RADICS

RADICS

DARPA
Recorded FutureRedEcho

RedEcho

 

RedEcho 
Future 

Recorded 

 

DARPA
RADICS

black-start recovery

RADICS

− 

− 

SCADA
− 

RADICS
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https://breakingdefense.com/2021/03/darpas-rapid-power-grid-restoration-tech-goes-live/
https://breakingdefense.com/2021/03/darpas-rapid-power-grid-restoration-tech-goes-live/
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DARPA Seeks Chips that Can Crunch Data Without 
Decrypting It 

DPRIVEData Protection in 
Virtual Environments

FHEFully 
Homomorphic Encryption

FHE

DPRIVEFHE
Galois, Duality 

Technologies, SRI International Intel
 

DOE

DARPA, DHS, DOE

DHS
DARPA

DOE

FHE

PROCEEDProgramming Computation 
on Encrypted Data

FHE
DPRIVE

convolutional neural 
networks

FHE

FHE

FHE
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http://www.defenseone.com/technology/2021/03/darpa-building-special-chips-data-privacy-protection/172643/
http://www.defenseone.com/technology/2021/03/darpa-building-special-chips-data-privacy-protection/172643/


 

 

 
 
 
 
 
  

 
 

 
 

 

 
 
 
 

 
 

 

 
 
 
 
 
 

 
 

Macro cyber resilience: Ensuring functionality of 
interconnected complex systems 
  

−⎯

Pacific Northwest National Laboratory (PNNL)

autonomic resiliency
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Microsoft Wins $21.9 Billion Contract to Supply AR 
Headsets to the US Army 

Integrated Visual Augmentation System) IVAS

 

HoloLens 

IVAS
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https://techxplore.com/news/2021-04-macro-cyber-resilience-functionality-interconnected.html
https://techxplore.com/news/2021-04-macro-cyber-resilience-functionality-interconnected.html
http://www.extremetech.com/extreme/321437-microsoft-wins-21-9-billion-contract-to-supply-ar-headsets-to-the-us-army
http://www.extremetech.com/extreme/321437-microsoft-wins-21-9-billion-contract-to-supply-ar-headsets-to-the-us-army
http://www.jinfowar.com/journal-issue/volume-20-issue-2
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IVAS

 
 

 

 

−⎯

MIT Robot Sees Hidden Objects with Radio Waves 

MIT
RF-Grasp

RF

IVAS
IVAS

 

RF-Grasp

Stretch

https://youtu.be/ZAzeYPcTM78
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Army researchers create pioneering approach to real-
time conversational AI 

 

DEVCOMU.S. Army Combat Capabilities 

Development Command

Army Research Laboratory

University of Southern California’s Institute for 

Creative Technologies,

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

JUDI Understanding Joint
Interface Dialogue and

AI

Gervits Felix Dr.
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http://www.army.mil/article/245363/army_researchers_create_pioneering_approach_to_real_time_conversational_ai
http://www.army.mil/article/245363/army_researchers_create_pioneering_approach_to_real_time_conversational_ai
https://www.arl.army.mil/
https://ict.usc.edu/
https://ict.usc.edu/
https://www.army.mil/article/237580/army_research_enables_conversational_ai_between_soldiers_robots
https://www.army.mil/article/237580/army_research_enables_conversational_ai_between_soldiers_robots
http://www.linkedin.com/in/felix-gervits-4a377a6a
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Communication Technology

David TraumICT

Matthew MargeARL
BotlanguageARL
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. 
Deep Learning DL

Machine Learning (ML)
Artificial Neural 

NetworksANN)
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More Data Needed to Build Trust in Autonomous 
Systems 

 
Boeing

 

 
 
 
 
 
 
 
 
 

General Atomics

Terminator

 
Dynetics Group

digital twin
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http://www.nationaldefensemagazine.org/articles/2021/4/13/more-data-needed-to-build-trust-in-autonomous-systems
http://www.nationaldefensemagazine.org/articles/2021/4/13/more-data-needed-to-build-trust-in-autonomous-systems
https://en.wikipedia.org/wiki/Skynet_(Terminator)
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DARPA awards two contracts to BAE Systems for 
cutting-edge electronic warfare technology 

BAEDARPA

 
 
 
 
 
 
 
 
 

 

⎯

US Navy seeks GPS alternatives for hypersonic 
weapons 

PNT

 

Wideband Adaptive RF 
Protection (WARP)

STAR
same-frequency simultaneous transmit and receive)

FAST Labs

S2MARTS
GPS
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https://defence-blog.com/news/darpa-awards-two-contracts-to-bae-systems-for-cutting-edge-electronic-warfare-technology.html
https://defence-blog.com/news/darpa-awards-two-contracts-to-bae-systems-for-cutting-edge-electronic-warfare-technology.html
http://www.janes.com/defence-news/news-detail/us-navy-seeks-gps-alternatives-for-hypersonic-weapons
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Helping soft robots turn rigid on demand 

−⎯

MIT

 

−⎯

Compact imaging system promises to reinvent 
monitoring of metal fatigue 

1Millikelvin

strain gauges

 

A simulated soft robot controlled to reach the same 
target (red dot) while acting either soft (left) or stiff 
(right). Credit: James Bern and Daniela Rus 

 
 

MiTE
Microbolometer Thermoelastic Evaluation

 

F
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https://techxplore.com/news/2021-03-soft-robots-rigid-demand.html
https://newatlas.com/aircraft/metal-fatigue-structural-stress-mite-thermoelastic-evaluation-1millikelvin/
https://newatlas.com/aircraft/metal-fatigue-structural-stress-mite-thermoelastic-evaluation-1millikelvin/
https://www.1millikelvin.com/


 

 

Conductive hydrogel could find use in soft robotics 
and more 

−⎯

CMU

polyacrylamide-alginate

stingray

An electrically conductive silver–polyacrylamide–
alginate hydrogel composite for soft electronics, 
www.nature.com/articles/s41928-021-00545-5  

The material was used in the wings of this 
swimming soft-bodied robotic stingray.                   
Soft Machines Lab 
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https://newatlas.com/materials/electrically-conductive-hydrogel/
https://newatlas.com/materials/electrically-conductive-hydrogel/
http://www.nature.com/articles/s41928-021-00545-5


 

 

 
 
 
 
 
 
  

 
 

 
 

 

 
 
 
 

 
 

 

 
 
 

 
 
 
 
 

 
 

Following atoms in real time could lead to better 
materials design 

−⎯

MRI

 

graphene

 

−⎯

Researcher uses bat-inspired design to develop new 
approach to sound location 

 

helium spin-
echo'

MRI

Jack Kelsall et al, Ultrafast Diffusion at the Onset of 
Growth: O/Ru(0001), Physical Review Letters (2021)  
DOI: 10.1103/PhysRevLett.126.155901 

echolocation
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https://phys.org/news/2021-04-atoms-real-materials.html
https://phys.org/news/2021-04-atoms-real-materials.html
https://techxplore.com/news/2021-04-bat-inspired-approach.html
https://techxplore.com/news/2021-04-bat-inspired-approach.html
http://dx.doi.org/10.1103/PhysRevLett.126.155901


 

 

 
 
 
 

 
 

 

 

−⎯

Experimental microsphere anode triple capacity of 
lithium batteries 

Russia  National 
University of Science and Technology (MISIS)

 
 

 
Integration of deep learning and soft robotics for a 
biomimetic approach to nonlinear sensing, Nature 
Machine Intelligence (2021). DOI: 10.1038/s42256-
021-00330-1

  
ultrasonic 

spray pyrolysis
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https://newatlas.com/energy/hollow-microsphere-anode-triple-capacity-lithium-battery/
https://newatlas.com/energy/hollow-microsphere-anode-triple-capacity-lithium-battery/
http://dx.doi.org/10.1038/s42256-021-00330-1
http://dx.doi.org/10.1038/s42256-021-00330-1
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Evgeny Kolesnikov

(nanostructure)
(Cu 0.4Zn 0.6Fe 2O 4 )
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MKS Launches New Lens 

MKSOphir
LIGHTIR

MWIR
10µm

 

−⎯

Portable Wind-Catcher Turbine pops up in claimed 
15 minutes 

 

www.youtube.com/watch?v=0PGGuo8F3t0&t=4s 

Wind-Catcher

KiteX
Vaavud
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https://euro-sd.com/2021/04/articles/exclusive/22324/mks-launches-new-lens
https://newatlas.com/outdoors/wind-catcher-portable-turbine
https://newatlas.com/outdoors/wind-catcher-portable-turbine
http://www.youtube.com/watch?v=0PGGuo8F3t0&t=4s


 

 
Wind-Catcher

 

Wind-Catcher   
Kickstarter

The Wind Catcher is presently on Kickstarter. KiteX

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 


