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1st US-European Competition and Workshop on Micro-Aerial Vehicles



Deputy Assistant Secretary for Research and Technology/ Chief Scientist



Pursuing Transformational Capabilities



Speed, Reach, and Precision



Current Force



From Platforms to System of Systems



< 40 lb. load



Future Force



Enabling the Future Force ~100 lb. load



C-130-Like Transportability



Fully networked



70+ tons



< 20 tons Enhancing the Current Force < 10 mph



> 40 mph



Leading to New Design Paradigm



Enhanced Deployability



Conventional Design Process Improves Survivability At A Loss In Deployability



Current Design E



ce n a nh



• Heavier/More Armor Enh a



d



ili b va vi r Su



ty



• Larger Bore Weapon



nce d Le thal i ty



New Design Paradigm Improves Both Survivability And Deployability • Training & Simulation – Multi-skills – Embedded Training – Live, Virtual & Constructive • Situational Awareness – Network/Communications – Sensors – Information Processing – Decision Aids • Survivability Design – Armor – Active Protection – Signature Management – Deception and Countermeasures • Vehicle Attributes – Speed/Agility – Size and Shape.. Terrain Masking – Manned/Unmanned • Lethality – Weapons Mix – Engagement Distances • Relationships Between Platform Elements



Technology Investments in Surveillance and Knowledge Systems Command & Control



C3 On-The-Move Demo



Networked Comms



Flexible Displays



Knowledge Fusion Persistent Sensor Coverage



Conformal Antennas



• Find the Enemy • Assured Comms • Battle Command



Portable SA for the Soldier



Improved MOUT Situational Awareness



Disposable Sensors



Unblinking “Eye”



Through Wall Sensing



Unmanned Systems Unmanned Ground Vehicles



Unattended Sensors



Omni Directional Inspection System (ODIS)



Talon Robot X-UGV



Unmanned Air Vehicles A-160 Hummingbird



Extended Range & Increased Payload



Organic Air Vehicle (OAV)



Micro Air Vehicle (MAV)



Extended Range & Endurance



Extended Loiter “Perch & Stare”



Hand-held Micro UAVs



Control systems sense environmental instabilities and adjust airfoils and propulsion for real time stabilization UAVs navigate to arrive and land on demand 1st US-European competition and workshop on Micro-Aerial Vehicles— 19-22 Sep 2005 Pursuing biologically inspired flight systems



Nature’s Remarkable Small Flyers The Bumblebee (weight = 0.002 - 0.02 oz) • Enormously maneuverable system



• Horizontal thrust >5x its weight • Payload = 100% body weight (nectar) • Holds image velocity of landing surface constant on approach (zero velocity at touchdown)



The Dragonfly (> 300M years old; weight = 0.01 oz)



• Flies at speeds up to 30-60 mph • Wings work independently – can hover and change direction instantaneously • Short wing strokes + unsteady-state airflow allow forward & backward flight at hover while horizontal • Voracious appetite – seeks and eats insects on the fly



The Hummingbird (weight = 0.1 oz)



• Only bird that can hover with body motionless – but requires excessive energy to sustain • Consumes ½its weight in sugar daily from nectar • Generates thrust from both down beat & up beat – wings perform a figure 8 in hover • Endurance: 800 km migration across Gulf of Mexico at 40 kms/hr for 20 hrs without stopping



The Army… Transforming while at War “…we must achieve: fundamentally joint, network-centric, distributed forces capable of rapid decision superiority and massed effects across the battlespace.”



“Finally, the nature of expeditionary operations argues for leveraging every potential tool of speed, operational reach, and precision.” Serving A Nation at War
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