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My presentation is broken into 5 sections
1) Explanation in rapid growth in technology catching the FAA off guard
2) Who can legally use unmanned aircraft, UA, and who is using them
3) Current and future capabilities of UA
4) Safety concerns
5) Recommendations to the state
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1) Explanation in rapid growth in the technology catching the FAA of guard
The technology has rapidly advance on the software and hardware sides due to the internet, chat room, blogs You
tube, etc. Hobbyists enjoy working on global community projects such as open source software, in this case its
auto pilot open source software. Some of the open source autopilot software are better than autopilot software
some of the military contractors can produce and is available for free. The users can modify the software for their
application. Some hobbyist are manufacturing electronics literally in their parent’s basements and garages and
turning into successful companies in less than a year. The community is communicating, and transferring the
technology over the internet. Compare this with the 1980s, with the development of the personnel computer
where the hobbyist were not communicating with each other causing the technology development to be
extremely slow compared to today. The UA technology is sophisticated now but in comparison to the future; were
at the tip of the UA ice burger. These drones are like big clunky car phones of the late 80s. This technology will
advance faster and the states will be caught off guard like the FAA.
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2) Who can legally fly UA and who is and what for
Any federal town or state agency can fly them such as DOT, state college and any municipality can fly them. All that
is required is a Certification of Authorization from the FAA. This is an application process to make the usage of the
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UA as safe as possible and to make sure that there is no interference with manned aircraft. To fly a UA there needs
to be a pilot and observer and a designated area to fly the aircraft as listed in the COA application. The pilot at a
minimum needs to have passed the written exam for a private pilot’s license within the past two years and be
proficient in flying UA. The pilot must also have a current class two medical certificate. The Observer must also
have a current class two medical certificate. The UA must always be in the line of site of the pilot and observer and
the pildt and observer must be in communication range.

Who is using UA? Colleges and universities, town fire departments and law enforcement. UA can be used for
photography, structural inspection, crop management, real estate, environmental monitoring, wild life
management, search and rescue, finding bad guys, accident investigation, to name a few applications. There are
commercial UA operations already making money. Six UA operators have been approved to fly UA for TV and

movies.
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Taking Innovation to New Heights

Who We Are:

We are a Unmanred Aroraft Systems company that develops specialived multicopters for structural inspection
and provides Urpnannaed Ajveraft, UA, training involving FAA regalations principles of mudticoprer fight and flight
trafning, Included in the training is Instrugtion on the Cartfication of Authorization application procass and flight
procedures, Some of instractors have successtully obtained a COA from the FAA and are FAA certified helicopter
ekt rstructors arvd remote comtrol aireraft instructors. The misston of Pinradd X 13 to provide 2 robust
multicopter product capable of many structural inspection applications and 1o provide aining in anticipation of
the LA commerdalization,

How We Startad:

Pinnact X has identified & nesd for robust alroraft capable flight in a unforgiving ervdronment with high winds
poor weather and in confined areas, The team has perform years of research and testing of the best autopilot
systams and mid-rage airoraft available to determing performance quakites and areas of weakness,

Receritly Pinnad X has teamed up with Northeast Utilities and Uy, Gates from Central Connectiout State
Urdversity, CCSU to further improve our multicopter design for structural inspection which indudes bigh tension
power fine inspection, bridge and structural mspection, fire and police applications using modified off the shelf
stilt and video and thermal imaging cameras, Qur multicopter design, CHAMELEON PRO, is based on the finding
of years of UA product evaluation and the unmanned alreraft research performed by Dr. Gates. After examining
the high tension power ling flight data, Pinnad X has designed out the shortcomings of the current mudticopier
technology. Pinnact X also has developsed training material for Law Enforcement and Firs and Rescus and will be
Irvolved with the first training program in October 2014 in Connecticut,

3) High Technology Employment Opportunities
Large UA manufacturing and engineering will most likely stay with the big companies like, Bell, Bowing Sikorsky
etc. Due to the high operating cost and the companies are adapting airworthy manned aircraft to UA. The small
UA manufacturing and engineering will be dominated by small startups like Pinnacl X since the operating cost is
minimal and RC aircraft are being outfitted with autopilot electronics. The strength of Pinnacl X is the years of
experience of model aircraft, programming and UA research and development. For example Pinnacl X has
developed software that will fly a multicopter UA faster than an experience pilot in a confined area. Additional
industries will be developed in the UA service sector where UA are used to do tasks such as take picture, inspect
structures, take samples etc.. This will be similar to commercial operations with helicopters and airplanes at a
fraction of the cost and will be available at a moment’s notice. | predict the requirements will be a UA licensed
pilot and observer and the aircraft must have some type of airworthiness.
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There may be some concern about job losses but what will happen is there will be a high tech job shift for many
service positions involving inspection. The employed will be trained to operate UA similar to the auto industry
starting in the 1980 transitioning to using automation and robotics for assembly. The workers were trained to
operate the robots and it improved the quality of work by eliminating the boring mundane task. Connecticut is at a
good position to be a leader in this industry due to the high technology manufacturing corridor and aerospace
engineering background. However Connecticut is falling behind in supporting innovative UA technology

development.

4) Current and Future Capabilities of UA
Currently UA can be flown manually like a RC aircraft manually or they can be flown semi-autonomously and fully
autonomously from takeoff to landing. The aircraft does not require the interaction of a pilot. A program is up
loaded to a UA and the UA executes the program like a robot. A unique capability of the best open source software
is the ability to upload a new program in flight and you can have the aircraft make decisions based on the onboard
sensor input. The video capabilities are the video feed is real time and the quality is a good as any camera you can
get your hands on. An intelligent technologist need only program a pic chip to control the camera with a PWM
signal. For example a pilot can fly a UA to a structure at over 200 feet, positioned the aircraft about 15 feet away
take several pictures and download the bicture to a computer. This can also be done with thermal imaging, where
the camera looks at heat signatures making it possible to find people rather easily. Multicopters can out maneuver
helicopters by flying extremely close to structures when operated by an experience pilot. The cost ofaUAis
equivalent to a handful of hours in a bell jet ranger helicopter. A multicopter flies very well in winds less than 15
mph for 10 to 20 min. A multicopter can be loaded up with batteries and flown for an hour but it will fly poorly.
Fixed wing aircraft can fly easily for over 45 minutes autonomously. The accuracy can be as good as + or- 2 meters
horizontal and + or — 1.5 meters vertical. To fly autonomously outdoors requires GPS receiver and a good GPS
signal form several satellites and the satellites must be correct positions. Fixed wing aircraft fly in the open and
rarely have any problems with losing the GPS signal since they are out in the open. Multicopters however are
susceptible to GPS problems as well as other problems if flown by an unexperienced pilot. That leads into safety
concerns. In the future the public will be able to purchase a UA similar to a DJI Phantom with an easy to operate
autopilot systems and better position accuracy. Right now autopilot systems are difficult to operate. In the future
multicopters will use additional sensors for improved accuracy. Airframes will be designed to handle higher winds

and poor weather.
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5) Safety Concerns
Multicopters or quad copters like the popular DJI phantom are susceptible to GPS drop out, Glitches signal loss etc.
This happens when they get to close to something that blocks the signal like trees building, cars the ground people
etc. An example of this is the incident a few years ago in NYC with a DJI phantom. Looking at the video it looks like
the aircraft lost its GPS signal. When that happens the aircraft chases a point in space that is not there but the GPS
receiver thinks it is there. This is not a problem for an experience pilot but an inexperience pilot will not know what
to do. Safety problems are people buying UA and flying them in GPS position hold mode. That’s when if you let go
of the controls the aircraft stays where it is making flight very easy enough that a monkey could fly a UA. The
problem arises when the signal strength decreases. Additional problems are that these new UA operators have no
understanding of airspace. As demonstrated in NYC last month when someone flew a UA in the path of a police
helicopter in controlled airspace. A helicopter is a giant vacuum cleaner and will suck anything into the main rotor
or tail rotor if the object is close enough. For example no UA or manned aircraft can be flown over NYC NY,
Greenwich CT on Tuesday, unless approved by the FAA, October 7, 2014 due to a, Temporary Flight Restriction,
TFR. Understanding this information is a must for UA operators. Have large UA crashed in United States? “Yes”.
Multimillion dollar UAs have been crashed in United States for example the 176 million dollar Global Hawk crashed
in Maryland, A MQ-9 Reaper crashed in lake Ontario New York to name a few. Are civilians crashing UA yes just do
a search on the internet.

6) Recommendations to the State
The question was posed to me from Mr. Gray, would | recommend wait and see what happens or be proactive and
try and make the a safe transition into this new era with some sort or regulations. | choose the latter.

Training must be required if a UA is flow around property and people to ensure that the proper procedures are
conducted and to minimize the possibility of injury. To fly a remote control aircraft at an Academy Model
Aeronautics, AMA club field required the pilot to demonstrate to an approved instructor basic maneuvers and
emergency procedures. Flying a remote control aircraft is very difficult and it takes quite a while to learn how to fly
one. Laws involving privacy should also be investigated however Law enforcement should have the opportunity to
use UA due to all of the benefits they offer such as finding missing or lost people in the woods and crash sites and
chasing suspects. And in the unfortunate event of a criminal act occurring, a UA can aide in providing a rapid
assessment of what’s going on. An example of the need for UA is to locate the suspect in Pennsylvania. In the case
with criminal investigation warrants for their use should be investigated along with how the use would impact
bystanders. Also the bad guys are already using them. Some illegal applications are dropping drugs cell phones,
weapons and cigarettes into prison yards.



