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Hover, [Low- Intermediate High-5Speed
Speed Speed Hlight

CAMERA

Air flows through duct, providing lift and control
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Problem Statement:

Helicopters are limited in Urban areas:

* Main issue: Large rotors & exposed
rotor blades

Urgently needed:

 An Internal rotor Civil Urban Rescue
vehicle

* An Internal rotor Military troop carrier
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First Flight Jan 23, 2003
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Aerodynamic Analysis Using VSAERO computational tool
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X-Hawk Wind Tunnel Tests (University of Arizona, Aug. ,2005)

cific Urban Aeronautics Proprietary & Gentfi

Lo leslided in-Appendix A.
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‘MULE’ UAV

& 2007 Liban ™ Asronautics, Lid.

o THrOSE Fan Undts

AR VEHICLE SPECIFICATIONS:

WEIGHTS [Las.]

Empty Weight 1,400

Typical Fuel weight 500

Useful Paylead @ Typical Fuel 500

Max Gross Takeoff Weight 2400

PERFORMANCE

Tedal engine Power (RRZ50-C30) E50 shp

Max Spead (Dash) 80-100 kts

Max Altitude £,000 &

Flight Endurance 2-4 hours
{Dapending on paylaad)

DENSIONS (melers) 5L x215Wx 1.8H
{Theusters removed)

Roron DIAMETER [meters) 13

Nore: dhove estfmares are pralininany and subiect fo cliange
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Vane Control System
enables very precise deck
landings even on small
boats, rough sea & high
wind

SUPER-DVORA MK3-H=FPB (WJ)

(OUTBOARDI

FOR ENFORWAT IOH OLY
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MULE variant with Arriel 1D1

T
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‘Mule’ Wind Tunnel testing (Sept 2007)
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Going Smaller

— URBAN
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‘PANDA’ UAV ﬂ

O:4m

0.6m

& F0T Uban™ Barcemutics L

WEIGHTS [KG.]

Empty Weight (no batteries)
Typical Batlaries Weight [Li-Fo)
Usehul Payload @ Typieal Batt
Btax Gross Takeoff YWaight

PERFOMMANGCE

Tetal engine Power (Electric)
Max Spead

W Altitude

Flight Endurance

DUMENSIONS (mefers)

ROTOR DIAMETER (meters)

EKg
TKg
1Kg
14Hg

& shp
D050 ks
3.000 fit

30 minutes
{Timical Batt)

1.50 x 0.8% x 0.8H

0.6

Nare: Abeve dard is preliminary o SNt io cfiange
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HONEYWELL MICRO AIR VEHIC
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YT 119! |ON) Micromechanical

flying insect (MFI)
' -
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Nois Playing Ity Lilarary

MAVSTAR:
Outdoor Flight Test

for Final Design
Presented by CMR@UNSW
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Swarm Theor

The Genius of Swarms
A single ant or bee isn't smart, but their colonies are.
The study of swarm intelligence is providing insights
that can help humans manage complex systems,

.from truck routing to military robots
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Project at MIT is looking at ways for swarms of UAVs to conduct
persistent surveillance of an object or set of objects

UAVs take turns tracking objects; a small swarm of these "birds"
can perform long-term surveillance.

At any given time, some of the UAVs might be recharging

or performing other tasks

The Future is here —isn’tit ?
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Optimal Path Planning and Control of Tactical Unmanned Aerial

Vehicles in Urban Environments

40. 0

10

<40

Open-Loop UAV Kinematic Trajectory through Urban Environment.
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Sense and Avoid System

» 4 cameras to cover (Lateral £110°, Longitude £15°)
* 1 radar Mounted on a gimbal covering (Lateral £110°, Longitude +15°-90°)

» one powerful processing unit
i) l:
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Killer Bee - Wind Tunnel Test\
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Boeing X-48B Blended Wing Body

D'VOI 01VN? NODIYN 91D NMIIXN NIN'D
A1'N1a Y NASA nimavn

@ MASA Dryden Fight Research Center Photo Collection
hirpedtwewewe dive nasa. govGallery/Photoindes. huml
NASA Photo: EDOS-0201-2  Dare: October 24, 2006 Photo By: Robere Ferguson (Boging)

Bocing's X—44B Blended Wing Body technology demonstrator shows off its unique lines at sunset

on Rogers Dy Lake adjscent 1o NASA DFRC.
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The Future is here —isn’tit ?




Sﬁ,?ﬁ Dror Artzi
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New Boeing 797 Giant "Blended Winh

Passenger Airliner-Fiction!
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Armed UAV

vinnh n"auvud
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* Dull, Dirty, Dangerous Mission

« Self Contained Capability
— ISR/Target/Attack/BDA

— Precludes Targets Escaping While Awaiting Shooter

 Shortens the Sensor to Shooter Chain
« Experiences in Kosovo
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*On Board Designation Off —board Designation
»2 Hunter Laser Designators available (low clouds)
» EO/Laser or IR/Laser

#Tri-Sensor Available soon
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PREDATOR UAV SYSTEM
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MQ-9 Reaper General Atomics

The UK Reapers' standard munitions fit includes
GBU-12 laser guided bombs and AGM-114 Hellfire missiles

Impressive sensor suite
precision-guided air-to-surface weapons

The Future is here —isn’tit ?
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MQ 9 Reaper General Atomics
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DASSAULT NEURON STEALTH UAV
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Elbit’s Skylark
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Going Vertical

And again
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- X-35B PROPULSION SYSTEM

P&W JSF119-SE611S

F119 derivative
engine

Engine nozzle in

/_ STOVL position

Roll control
ducts
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F-35C CUTAWAY

VECTORED ENGINE THRUST LIFTING FAN

The Future is here —isn’tit ?




=§:-;—;1 Dror Artzi
“IN -

X -35 VTOL

= :.I-_I- eil= 3 5 ¥ B,
Now Playing Wi LIbrary BurrdTranstar IS Widen Games w

|[G eatplayer: 157, .. B« =iel | @O 1232

:f'Eb-'ti NN R e =t e | £ PavesrPrink Fide T .. | | 2} Inboo: - Miorosoft O [ § ThWT 00

The Future is here —isn’tit ?




/

\ The Future is here —isn’t it ?

3?;—7» Dror Artzi

- 11 DINNA TIVI TIVI

almballp
D'D'7NN
NWTN NYIN
aIvUNn
Y™
NIYPN

~




t\lf% Dror Artzi
/ ADAPTIVE MATERIALS

— -~
— AUtONOMOUS - -
_ ResponSiveness

|
4l W bt st RNt [Ty
i o ae—— e ws{ll j""'--
b ol e vt | B Pemeon Side Shos | [ Tboe- Moot 0 1 L A “E}Hqﬂ-‘lqﬂ:nnﬂ_ nl: el e T» BEE
The Future is here —isn’t it ?




Dror Artzi

The future of Stealth

Adaptive terrain match skin

Imagine you can electronically change the color
of a given surface in such a way it can match
the terrain below it.

Recent breakthroughs in chemical polymer technology
have made it possible to create

polymer ("electrochromic polymer+) color displays.
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Use of flexible elastomer skins for
weapon bay doors,
control surfaces and variable inlets.

Boeing has patented a design for a gapless control surface
with flexible hinge and end covers,
Gaps can create radar hot-spots for a stealthy aircraft.

Transition rods terminate
in strut for reduced bonding

Hingeline
elastomer

Flexible strut

Light-weight CMT
with replacable O Rod blocks
bushings >

Rigid structural panel

Flexible spine and bushings

The Future is here —isn’tit ?
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The Blueprint has four major elements:

Economic Growth National Security Quality of Life
= Productivity = Air Superiority = Freedom of

= Global Compétition = Global Mobility Movement

= Fullest Commercial i

= General Welfare

Toward a Beld New
Era of Aviation

1. The Airspace _— 3. Security and Safety
System e ™

™~ 4. An Educated

2. Revolutionary o Soron

Vehicles
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Just a Matter of Perspective:

The Dawn of The Era of Powered Flight
Wright Brothers Flyer — December 17 1903 At 10:35
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QUESTIONS?
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