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The NZOSS
The New Zealand Open Source Society is an incorporated society set up to educate, 
advocate and advance the use of Free and Open Source Software (FOSS) in New Zealand. 
It also represents the interests of Open Source software developers and users in New 
Zealand.

The Interest of the NZOSS in UAV Technology
The NZOSS represents software developers and users in New Zealand in many fields. This 
includes the field of avionics and autonomous aircraft. There are multiple open source 
software projects developing the flight control software for UAV systems. Futhermore there 
are related open source hardware projects that are making the supporting hardware designs 
available.

Our interest in the field of UAV technology and regulation is to provide information about the 
potential of FOSS to address the issues around flight safety of UAV systems. The scope of 
this document is therefore beyond simply commenting on the proposed new regulations 
around operating certificates, which we are in broad agreement with.

Our Position on NPRM 14-01 
The proposal is acceptable but would be improved if the following changes were 
made:

The proposal does not directly address integration of UAV systems into airspace. The 
proposed approach will continue to restrict UAV systems to exclusive airspace rather 
than provide a framework under which UAV systems can be integrated into VFR 
airspace.

Operators of UAV systems will be required to specify where the systems will fly, and 
this airspace would be restricted to other aircraft. While this is appropriate for initial 
research and development to does not provide a bridge between the research and 
development phase and wider integration of UAV systems into VFR airspace.

The question raised is what would a UAV need to be capable of to be permitted to 
operate in VFR airspace? This is not attempting to determine the technology, but 
rather set the goal posts for those developing UAV systems to aim for in order to 
integrate.

It may also be appropriate to regulate advanced flight controllers such that they will not
violate current airspace regulations of 400ft.

Urgency
The exploding popularity of small multirotor remote controlled aircraft that are able to fly 
higher and further than current regulations were designed to deal with is creating a 
increasing risk to civil aviation. Rather than supressing and limiting new technology we 
should be aiming to integrate it as quickly as practically possible in a way compatible with 
safety. 



National Airspace and Air Navigation Plan
According to published information “New Southern Sky sets out the proposed pathway for 
the modernisation of New Zealand’s airspace and air navigation system over the next 
decade. It outlines practical steps we all need to take to transition to using new 
technologies, manage airspace as demand increases, to improve the efficiency of New 
Zealand’s airspace and enhance safety.”

Perhaps the most critical part of this plan that relates to UAV systems will be the adoption of 
mandatory ADS-B. Universal use of ADS-B will be a huge benefit in being able to operate 
UAV systems safely in our airspace. It also dramatically reduces the complexity required for 
UAV systems to operate in integrated airspace. It will increase the situational awareness of 
human pilots.

“Aircraft operations in controlled airspace covered by Automatic Dependent Surveillance - 
Broadcast surveillance will need to be equipped with a Mode-S 1090 Extended squitter 
transponder – that is above 24,500ft by 2018 and all controlled airspace by 2021.”

Given the benefits of ADS-B to both civil aviation in general and UAV systems specifically we 
should perhaps consider a more aggressive schedule based on voluntary adoption of 
ADS-B? Specifically we ask how can FOSS aid in the adoption of ADS-B?

FOSS Aiding Adoption of ADS-B
The FOSS community already
provides excellent tools for ADS-B In.
With a small inexpensive receiver
connected to a standard Android
tablet with the right FOSS software
you can see aircraft and determine if
any are going to conflict. By making
ADS-B In available on consumer
computing devices running FOSS
software we make it more accessible.
There is no need for expensive
purpose built hardware or expensive
software.

It will be easy to write FOSS software for implementing ADS-B Out, and to deploy it on 
general purpose computers. We may even see open designs for transmitters, although we 
expect there would still be a certification system to ensure a ADS-B Out transmitter is 
performing correctly. 

Through using FOSS we can reduce the cost of ADS-B to the aviation community, reduce 
the financial implications for users and therefore promote voluntary adoption. Ideally we could
aim to equip all aircraft within a few years if the right incentives are put in place and barriers 
removed.



UAV Systems without ADS-B Out
Currently a UAV system must avoid conflict with manned aircraft. Even if it is ADS-B Out 
equipt the flight control system will act to avoid other aircraft that it is aware of using ADS-D 
In. Assuming a UAV system is performing properly it would always resolve a conflict without 
the involvement from the conflicting aircraft.

A case can therefore be made that small UAV systems under 15kg do not need to be ADS-B 
Out eqipt if they have flight control software that will take the proper action without operator 
input. They could have only ADS-B In so they can know where other manned aircraft are. 
This would reduce the power use and certification requirements for small UAV while also not 
polluting the ADS-B frequencies with pointless transmissions.

This approach would require stringent certification of flight controllers to ensure they behave 
correctly in avoiding traffic. It would also require a environment where manned aircraft have 
mandatory ADS-B.

Low Power ADS-B
Outside of the UAV space there is a case for low power ADS-B. Existing specifications mean 
that ADS-B transmissions can be received at a range in excess over 100km. While this is 
sensible for fast moving jets closing on each other at high altitude or for helping ATC manage
incoming aircraft the power requirements make it impractical for certain classes of small 
aircraft.

Gilders, paragliders, microlights, hot air baloons and UAV systems could all benefit from low 
power ADS-B Out that would identify them, while not requiring heavy batteries which may be 
impractical for these forms of aircraft. Ideally we should consider low power, low altitude 
ADS-B that has a line of sight range of about 5km. This kind of range would reduce 
overlapping transmissions and reduce the workload on ADS-B systems. 

The following case is made at this URL [note this has been edited]: 
http://southernhelicam.com/ads-bin-for-uav-pilots-for-3/

What is needed next is a new ADS-B/out standard for UAVs, including a Low Altitude/Low Power 
solution for smaller, short range, Very Low Altitude (VLA) craft.

The reason that a secondary LPLA ADS-B standard makes sense is a matter of numbers. It may seem 
like there are a lot of aircraft in the skies at any given moment but with thousands of RC “drones” being 
sold every month, just imagine if each one was also broadcasting ADS-B data over a wide area. That 
could result in a mass of signal clutter, with thousands of low altitude craft being mapped for short 
duration, much like watching pop corn pop. While it might be reasonable to require and equip larger 
(heavy) UAVs such as the civilian versions of the Puma and Global Hawk and even some larger RC 
models with ADS-B out due to their larger size and longer range capabilities, (and there is equipment 
available to do that), the altitude, short flight duration and smaller load capacity of smaller (light) 
unmanned aircraft make even the miniature standard ADS-B/out impractical. Besides the weight and 
size factor, the standard ADS-B/out transmits at 130 watts.

That’s step one. That’s already available. (Thank you, Sagetech).

We mentioned that the standard ADS-B/out transmits 130 watts. That strong signal travels a long way. 
especially at high altitudes, much further than is necessary for the short (VLOS) range of a small UAV. 
That’s  overkill for a small quadcopter and requires too much power. A light (small) UAV only needs to 
announce its presence for a mile or two. The solution is a secondary low altitude/low power ADS-B/out 
specification standard for small UAVS, for a transmitter output of perhaps 100 mw.  Since ADS-B 
transmissions are in the form of data bursts (two per second), this solution is practical for the small UAV
in several ways. The power required would not present a significant load to the UAV’s power system, 
perhaps reducing flying time by a minute or two at most. The altitude of the UAV increases the range of 



the transmitter to a mile or so, or just beyond the VLOS range of the UAV operator. That’s all we need. 
The UAV’s transmitter might use the 978 MHz (UAT) frequency designated for low altitudes rather than
the 1090 Mhz (ES) used for higher altitude traffic displays..

That’s step two.

When it’s on the ground the signal from a low power transmitter doesn’t go very far, but it doesn’t need 
to. The computer in the standard ADS-B/in for full-size aircraft automatically detects and warns when 
another aircraft is on a collision course and ignores aircraft with a course that does not create a problem
(behind, below or moving away). That’s what everybody wants.
A tiny, low power transmitter, weighing only a few ounces, similar to that used to send video to a ground
controller, would connect to the GPS data port and power source in the UAV. Thus any ADS-B/in 
equipped aircraft in the local vicinity would be alerted to the presence of the UAV and warned if their 
courses intersect, and because of the smaller signal the main ADS-B system would not be overloaded 
with excess signals from dozens of small UAVs.
With the addition of Low Altitude Low Power (LALP) ADS-B, a local crop duster can be warned when 
approaching an sUAV and the sUAV operator or spotter can use a cell phone App (or eventually a 
remote controller alert signal as with low-battery warnings) to be aware of the approaching crop duster. 
The beach banner pilot and the real estate videographer shooting aerials at a condo will each be able to
“sense and avoid” danger. The banner pilot would be alerted to the UAV and the UAV’s spotter, 
detecting an aircraft in the area, would simply send a warning (like the low battery warning) to the PIC 
(Pilot In Control) of the UAV to ground the UAV until the other aircraft has cleared the area. Under FAA 
rules (14 CFR 91-113), the aircraft that is less maneuverable has the right-of-way.
I recently enjoyed a conference call with the folks at Sagetech and I’m happy to say they at least didn’t 
dismiss the idea out of hand and could give it some consideration. Sagetech is a logical choice since 
they have already addressed ADS-B for heavy UAS with a tiny XP series transponders.
The low power on-board ADS-B/out for the small (light) UAV, with the convenience of a tablet or smart 
phone app for the UAV pilot and spotter can go a long way to solving the concerns about the safety of 
integrating small and large UAVs into the NAS (National Air Space). The miniature ADS-B out can be 
used for larger (heavy) UAVs.
An extra bonus could be gained if the sUAV ADS-B/out units could be designed to squawk a special 
UAV identifying code such as 9999. Larger UAVs could be given the option of dip switches for setting 
other 9000 transponder squawk-codes for FSS tracking. (A “default” code of 0000 indicates a manned 
aircraft with no active transponder)
The message to the FAA is this: provide for miniature ADS-B/out for UAVs 55 pounds and up and 
authorize a separate specification standard for low power/low altitude (LPLA) ADS-B/out for smaller 
UAVs for commercial use.  Light weight/low altitude UAVs should be made exempt from the FAA’s 
requirement for a IFR certified GPS receiver.
Some adjustment to CFR § 91.225 may be necessary providing for the low power/low altitude 
ADS-B/out transmitters and use of ADS-B/in by General Aviation and helicopters operating below 400 
feet. That process can be completed in the space of a few weeks once the FAA is motivated. And with 
that problem addressed, we can finally proceed to commercial UAS licensing.

That’s step three. Simple, logical, practical and possible, right?
But is the FAA paying attention, or is their attention being misdirected by “other” forces and 
considerations?  There are indications that some DOD vendors (and their lobby) seems to be under the 
delusion that they could market $150,000 UAVs to farmers and charge $5,500 per hour as 
“consultants”.  The larger UAV community needs to find the means to counteract those influences.
RESOURCE/RELATED  2013 Study by Robert A. Klaus

There is a critical difference between the traditional aviation business and the incoming UAV 
systems, in that UAV systems are generally low cost, low risk to life systems. If there are high
costs for safety systems it may drive non compliant activity that is a threat to civil avaiation. 
By keeping the technology low cost, accessible and pervasive there will be more universal 
compliance.



Airspace and Airspace Data
One concern for us has been the status of
airspace data. Currently the official datasets
are only available at a price and have legal
restrictions around their distribution. The
NZOSS takes a position that Government
data kept for public purposes should be
made available freely.

Since the purpose of airspace is to ensure
separation between aircraft it would appear
to be in the interest of public safety and a
matter for the practical observance of the
regulations for the official airspace datasets
be available.

There are of course alternative sources for this data, an example being here:

http://nzairspace.appspot.com/

It is quite possible for the entire airspace map to be included in small flight controllers. This 
would mean that flight controllers could automatically respect airspace. While initially UAV 
systems will be limited to visual line of sight (VLOS) below 400ft we will eventually see them 
sharing airspace with other users once ADS-B is adopted. 

But ADS-B alone is insufficient. UAV systems will need to be airspace aware. Not only will 
they need to know about the airspace, but they will need to know minimum flight altitudes to 
observe when out of VLOS. Ideally this information will not only be made available as a static 
download, but also as a web service that will allow for real time updates.

Management of Flight Controllers
The current regulations around operating a low mass remote controlled aircraft under 400ft 
and within VLOS should be maintained. There should be no additional onerous requirements 
for this class. We observe that this is exactly the approach being taken.

For UAV systems outside this class however we should consider what equipment and 
behaviour should be mandatory.

While a UAV system may have more than one sense and avoid system it should clearly have 
at least a ADS-B In capability to determine the positions of aircraft in the area. It should be 
capable of determining whether an aircraft is in conflict and take evasive action. This action 
should be totally automatic, rather than being a notification to an operator who would take 
action.

There are several reasons that autonomous decision making is best:

• Communications may be lost with operator. Collision avoidance should not depend on 
communication with the ground.

• Operators would need to be certified and tested to ensure they behave properly for a 
given conflict while machine intelligence makes more consistent decisions.

• Automatic action will be far faster. The earlier a conflict is detected the more time to 
avoid collision.

http://nzairspace.appspot.com/


We recommend the following minimum hardware requirements:

• ADS-B In. In order to determine the position of other aircraft.

• ADS-B Out for all aircraft above 15kg, possibly with low power.

• GPS. For navigation and determining conflicts with other aircraft.

• Database of Airspace and Terrain.

We recommend the following minimum flight controller software requirements:

• It can decode ADS-B transmissions reliably.

• It can determine conflicts with other aircraft and command actions to avoid collision 
according to CAA rules.

• It can ensure that it will not fly into restricted airspace or terrain.

These requirements can be met today with commonly available hardware and FOSS 
software. Further the process of certification of flight control hardware and software should 
be open.
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