Endurance is a factor (Battery life of drone)
Range (How far until you lose signal with the drone)
Operating Altitude: 500 AGL (elevation above ground level) 
Thermal signature 
Visual Signature – looking like a bird
Acoustic Signature – example vehicle engines masks the sound 

300-400 generally AGL cant hear
Middle ground. Weigh pros and cons
Airspace deconfliction 
600 AGL and below vs helicopter is 700 AGL above

A drone that is hovering will be generating heat

Ground Control Station 
Takes 5-10 minutes to setup

Armored trucks can absorb or block signals – antenna must go on top of the vehicle 

Electromagnetic Emissions
· Every time you jam can be detected and triangulate your position
· RF signals will be continuously generated
· Radio Frequencies should be short 

Drone will have two frequencies – video and to control the aircraft 
Almost impossible to locate and shoot down

Higher altitude the less ground obstacles you have to worry about

Detection Considerations
Contrasting background is easier to track.
Lower you fly the greater chance of being heard

Mission Planning
· SUAS planning 
· Hasty and deliberate 
· Hasty – Need eyes on the enemy now
· Deliberate – Multiple UAS teams, other assets 
· [bookmark: _heading=h.gjdgxs]Drone team working in conjunction with ground scouts

Tasked out to individual teams
Cavalry scouts – people in vehicles 
Dismounted recon teams
Raven UAV (More important) (30 mph) Fastest
Shadow UAV 

Recon – walk through and collection information
Surveillance – sit and collection information for days

Combat Speed 15mph – 30mph

Hasty missions – Something going on right now. Get eyes on.

Macro Flight Decisions -
Coordination of airspace – who else is flying, where are you allowed to fly, when are you able to fly, altitude able to fly at

Micro Flight Decisions –
What time you want to hit the objective area
Which way is the sun facing?
Is the objective area well lit?
Weather (fog, rain)

What tools are available right now and what will help you?
· With exception to specific situations such as active war zone with no internet 
· Using commercial available weather data
· Using google maps
· Next 48 hours weather data
· System based approach at user level (not available so much)
· Can get wind speed, wind direction, other weather data pertaining to flight

Process of what people are thinking about
· Military is Reactive entity 
· Don’t really think about lower commanders having their own 

A lot of commanders may not know the UAS capabilities from their drone operators 
Lack of knowledge is an issue

If we could build something that could help you what are some tools that will help you plan or perform a mission
· User interface for the raven. If flying Raven picture of drone will be under all the information. Too much data can be too much. Making a friendly UI
· Battery meter is in voltage 
· Distance from aircraft to what you are looking at
· Distance of the aircraft to the Ground Control System
· Make everything dummy proof!
· Pretend end user is a 6 - year old
· Must know instantly what I want to know
· Too much info failed
· Need to know the important info right away 

How do you track where you are?
· Aircraft location
· Center location of where you are locating at
· Have a computer that represents where the drone is 

Typically takes two people to operate a drone
Can fly with one operator – with oversized controller 

Drone detection and pre-planned systems 
· So many conditions affect missions (such as wind)
· 500 feet is a good area – Working picture. No one will see or hear you

UI
· GPS quality 
· Battery as an image
· Look at your own cell phone (Signal bars, Alarm for low battery, time, amount of flight time)
· 10 digit-grid coordinate of where I am looking at
· How far away is drone from GCS
· Color code distance ex 5 km green (well within range), danger distance (blink red)
· Decluttered 
· Maybe have a quick help system that can explain the elements of the UI
· Default settings
· Maybe screen can dim green for night time use
· Can have more options that are on a different screen such as pitch 

Recommendation 
Look at commercial drone UIs
Picture taking needs time, grid system, and what angle it was taken




