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Agenda 

• UAS in Academia 
• Drones or UAS – What are they? 
• Who can fly them? 
• Applications 
• What does it mean? 
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UAS ACTIVITIES IN ACADEMIA 
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Student activities 
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Student activities 
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800+ UAV manufacturers each making 2 to 3 models 
Drones: a.k.a. UAS 



UAS  Industry Future 

• Study by AUVSI on 2013 
• Growth of Unmanned Systems industry  

– $110 Billion by 2025  
–  over 100,000 jobs 

• Economics potentials 
– Workforce development / Job Opportunities 
– $10 billion in losses each year integration delayed  
– Daily loss rate of $27.6 million 
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Border Security  
 
Arctic Research 
 
Firefighting 
 
Flood Monitoring  
 
Crop Dusting  
 
Mining  
 
Farming  
 
Aerial Photography 
 
Real-estate  
 
Communications   

Industrial Logistics 
 
Pollution Monitoring 
 
Storm Research 
 
HAZMAT Detection 
 
Asset Monitoring     
 
Event Security 
 
Port Security 
 
Construction 
 
Cargo 
 
Broadcasting  

Search & Rescue  
 
Volcanic Research  
 
Pipeline Monitoring 
 
Filmmaking  
 
Crowd Control  
 
Aerial News Coverage 
 
Wildlife Monitoring 
 
Forensic Photography 
 
Power line Surveying 
 
Damage Assessment   

Unmanned Systems 
 Example Applications 

http://www.google.com/imgres?imgurl=http://www.arctic.noaa.gov/images/corp1104.jpg&imgrefurl=http://www.arctic.noaa.gov/climate/&usg=__ii1jGgC05skkG_sw_SADJEoNyhM=&h=263&w=400&sz=9&hl=en&start=7&zoom=1&um=1&itbs=1&tbnid=3xn269laKSvYgM:&tbnh=82&tbnw=124&prev=/images?q=ArcticResearch&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
http://themostimportantnews.com/wp-content/uploads/2010/01/Haiti-earthquake-damage.jpg
http://www.google.com/imgres?imgurl=http://www.indiatone.com/wp-content/uploads/2010/04/tornado.jpg&imgrefurl=http://www.indiatone.com/tornado-hits-yazoo-city-mississippi-2-person-kills/&usg=__tS0cHQObivypZDrogo6LF_T-zoI=&h=600&w=800&sz=35&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=_-dLqYjhR3N63M:&tbnh=107&tbnw=143&prev=/images?q=tornado&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.kadimasolutions.com/tnr/sites/default/files/everglades_16114.jpg?1256228947&imgrefurl=http://www.kadimasolutions.com/tnr/green_travel&usg=__CkoENxa6ZHONeaTjka7BPShm54A=&h=396&w=600&sz=78&hl=en&start=4&zoom=1&um=1&itbs=1&tbnid=-vFYhDbDZ0zy-M:&tbnh=89&tbnw=135&prev=/images?q=everglades&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.asc-csa.gc.ca/images/atmosphere-terre.jpg&imgrefurl=http://www.asc-csa.gc.ca/eng/sciences/ozone_layer.asp&usg=__sLUeA-2Rpvicq5JdDjOryCIuBDQ=&h=474&w=467&sz=22&hl=en&start=13&zoom=1&um=1&itbs=1&tbnid=u2el2zX2q-qBoM:&tbnh=129&tbnw=127&prev=/images?q=atmosphere&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.theodora.com/wfb/photos/slovenia/vineyard_stajerska_region_slovenia_photo_gov.jpg&imgrefurl=http://www.theodora.com/wfb/photos/slovenia/slovenia_photos_39.html&usg=__UuIo9Jguo2VtH7gK2hfHFAtpzbQ=&h=338&w=500&sz=47&hl=en&start=19&zoom=1&um=1&itbs=1&tbnid=LhADR-8zzz0MWM:&tbnh=88&tbnw=130&prev=/images?q=vineyard&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
http://newscaster.eu/wp-content/uploads/2010/05/Gulf-oil-spill-may-affect-Europe-Arctic.jpg
http://www.google.com/imgres?imgurl=http://newsimg.bbc.co.uk/media/images/41504000/jpg/_41504414_michael_thorpe.jpg&imgrefurl=http://news.bbc.co.uk/2/hi/in_pictures/4861546.stm&usg=__o2xaTpb6NdZ6oKQeWkaPAaX3L4k=&h=300&w=416&sz=30&hl=en&start=3&zoom=1&um=1&itbs=1&tbnid=Ww8fU-VRVzL3PM:&tbnh=90&tbnw=125&prev=/images?q=tractor+field&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1


UNMANNED AERIAL SYSTEMS (UAS) 
OVERSIGHT  
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UAS / Drone 

• Numerous terms for UAS 
– Unmanned Aerial Vehicle (UAV; remote vehicle element) 
– Unmanned Aircraft/Aerial Systems (UAS) 
– Remotely Piloted Aircraft (RPA) 
– aerial target drone (drone) 

• UAS (Unmanned Aerial System) 
– An aircraft without a pilot onboard 
– Remotely controlled or autonomous 
– Used for tasks without risk to human operators/crew 
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http://upload.wikimedia.org/wikipedia/commons/d/db/MetaplaneInFlight1.PNG
http://upload.wikimedia.org/wikipedia/commons/0/0d/Salon_du_Bourget_20090619_227.jpg
http://upload.wikimedia.org/wikipedia/commons/b/b3/Aquila_02.jpg


What are UAS? 

• FAA defines UAS as a system 
– Unmanned Aircraft (UA) 
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Regulatory Environment 

Three major considerations 
• UAS operate within NAS, and must comply with 

applicable regulations designated for general flight ops 
(e.g., see and avoid) 

• There is concern (from manned pilots) regarding the 
potential for midair collisions 

• Since UAS can interact with conventional aircraft 
(within NAS), they are expected be held to a standard 
of equivalent level of safety (ELOS) 
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Regulations 
• Advisory Circular 91-57, published in 1981, acknowledges 

model aircraft are not UAS 
 

• FAA Notice 8900.227 Unmanned Aircraft Systems 
Operational Approval  
• Guidance and Policy 
• Certificate of Authority or Waiver (COA)  
• Personnel/aircrew qualifications 

 
• Section 333 Exemption to FAA Modernization and 

Reformation Act of 2012 allows commercial operations for 
small UAS 
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Who can fly them? 

• Flying in the National Airspace System is 
regulated by the FAA 
 

• Three ways to fly UAS 
– Hobby or model aircraft 
– Government (Public) Operations 
– Commercial (Civil) Operations 
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Who can fly them? 
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Proposed Small UAS Rule 

• Currently in DRAFT 
– Notice of Proposed Rulemaking 

(NPRM) Published to Federal  
– Register on February 23, 2015 
– Public comment period 

concluded on April 24, 2015 
• Small commercial UAS 

projected to be largest 
growth sector 
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UNMANNED AERIAL SYSTEMS (UAS) 
APPLICATIONS  
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Uses of UAS - Civil 
• Communications (relay) 
• Damage/infrastructure assessment 
• Search and rescue 
• Security 
• Aerial photography 
• Conservation/Wildlife  
• Emergency response / Law 
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Presenter
Presentation Notes
Communications (relay)
UAS can be used as a communications relay to 
Support comms beyond radio horizon (expand LOS comms)
Facilitates comms among multiple assets (e.g., ships, ground, and airborne)
Ex. Communications Relay: http://www.youtube.com/watch?v=0YDlh8CDlaM

Damage/infrastructure assessment
Typically performed using optical imagery from satellites, aerial, and ground-based platforms (creates limitations/difficulties)
Can acquire visual data from multiple angles (unlike satellites)
Cost effective, efficient, and expedited collection of  accurate data
Reduced risk

Search and rescue
Survey the subject environment
Collect evidence about position of missing person
Minimize time to locate (time is critical)
Platforms are agile, fast, and can follow pre-programmed routes (autonomous)
Delivery materials or evacuate out of area (future capability)

Security
Provides facilities security 
Monitoring
Identify and locate potentially aggressive situations
Can provide covert (stealthy) coverage

Aerial photography
Capture data used for
Disaster recovery/response (safety)
Mapping and surveying to examine areas for future growth (urban planning)
Construction site inspection
Property inspection (tax assessment)
Access to hard to reach locations (conservation)

Conservation/Wildlife 
Provide ability to monitor hard to reach areas
Can be quickly deployed to capture areas of interest
Work in parallel with other data capture methods
Increased safety when working in hazardous areas (contamination or reclamation)
Sensors provide broad spectrum of data capture for in-depth analysis
Covert operation possible (poaching/reduce disruption)

Emergency response / Law
Emergency response and law enforcement use includes
Providing situational awareness when helicopter not feasible/possible 
Performing wildlife monitoring and poaching enforcement
Supporting disaster response for fire, environmental disasters, non-tactical NBC 
Traffic sensing and monitoring
Monitoring coastlines and borders
Supporting customs and excise operations
https://www.youtube.com/watch?v=USlBzZ1LA0E




Uses of UAS - Commercial 

• Precision agriculture 
• Aerial photography, filming and videography 
• Communications (service provider) 
• Construction 
• Mapping / Surveying 
• Infrastructure inspection 
• Natural resource exploration 
• Logistics 
10/26/2015 19 

Presenter
Presentation Notes
Capture data used for
Development of promotional materials (tourism)
Mapping and surveying to examine areas for future growth (urban planning)
Construction site planning and inspection
Property inspection (tax assessment)
Access to hard to reach locations (conservation)

Precision agriculture
Considered to be the largest potential use of UAS
Crop monitoring (pests, nutrients, water, maturity)
Precision pesticide application
Modeling crops (capture data for modeling and simulation)
Inspection/detection (on demand)
Pests
Resource management
Crop health/maturity
Spraying


Aerial photography, filming and videography
Aerial Filming and Photography
Film making
Marketing
Events 
Sports
Insurance claims/investigation
Ex. 'Helipix' Pylon Corporate Video:  http://www.youtube.com/watch?feature=player_embedded&v=njUDdJi3zOc
Ex. Man uses drone for aerial photography of intersections: http://abc13.com/society/man-uses-drone-for-aerial-photography-of-intersections/427785/

Communications (service provider)
Provide internet connectivity to remote locations (low cost, flexible platforms)
Facebook (Connectivity Lab-> solar powered HALE UAS)
Google (Project Loon->internet-enabled balloons and HALE UAS)
DARPA (Shadow Mobile Hotspots)
Ex. Google buys drone manufacturer Titan Aerospace: http://www.telegraph.co.uk/technology/google/10766490/Google-buys-drone-manufacturer-Titan-Aerospace.html

Construction
Mapping / Surveying
Infrastructure inspection
Natural resource exploration

Logistics
Packages/mail (external customers, home delivery)
Amazon
DHL
FedEx
UPS
Internal facility (logistics)
Large volume (OPA->UAS)
Ex.  Project Wing Test Footage: http://coreybaggett.com/inside-googles-secret-drone-delivery-program/





UNMANNED AERIAL SYSTEMS (UAS) 
WIIFM 
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Why do we care? 

• New technologies 
– Change 
– Methods 
– Opportunities 
– Challenges 
– RISK 
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Public Issues 
• Storage 
• Security 
• Privacy 
• Safety 
• Policies 
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Summary 

• Emerging technology 
• New methods and applications 
• New challenges to the National Airspace System 
• Need safety and policies as manned aircraft 
• First step in Risk Management – THINK! 
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DISCUSSION 
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DISCUSSION 
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