
White paper

Why it may be time to consider 
Certi� ed Avionics for UAS 
(Unmanned Aerial Vehicles/Systems)



UAS growth

� ere are a number of di� erent UAS types � ying today in multiple applications. � ere is no 
‘standard’ Avionics � t, no uniform safety standards and each UAS is basically customized for speci� c 
tasks. Signi� cant UAS market growth is projected, largely related to the increased commercial 
adoption of UAS. A leading market report indicates that the UAS market will reach a value of 
$7.26 billion in 2012. Unmanned aircraft promise new ways of increasing e�  ciency, reducing costs, 
enhancing safety and saving lives.

However, commercial UAS currently require a Certi� cate of Authorization (CoA) for each 
project reqesting access to the US civil air tra�  c system. � is is resticting adoption of UAS 
by commercial operations for opportunities such as pipeline & transmission line inspection, 
crop spraying, expanded law enforcement/security, and hundreds of other applications. 
Nevertheless, the FAA Modernization and Reform Act of 2012 calls on the FAA to fully 
integrate unmanned systems, including those for commercial use, into the national 
airspace by September 2015. 
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UAS Certi� cation Activities

NASA’s Dryden Flight Research Center at Edwards Air Force Base, CA is undertaking  a project called the 
‘Unmanned Aircraft Systems Integration in the National Airspace System’, or UAS in the NAS. � e NASA 
project is intended to reduce technical barriers related to safety and operational challenges associated 
with enabling routine UAS access to the NAS.

� e US FAA is providing sustained support to RTCA SC-203 committee, in order to draft UAS operational 
requirements, and signi� cant progress has been made towards publishing Minimum Aviation Performance 
Standards (MASPS), including requirements for navigation. Parallel e� orts in Europe are also underway 
leading to unrestricted UAS airspace access.

UAS MASPS establish requirements to bring unmanned aircraft into conformance with the current 
standards applied to performance and behavior of manned aircraft. � e navigation section is expected to 
specify that systems will need to be quali� ed to Minimum Operational Performance Standards (MOPS). � is 
means that Avionics, including GPS systems, will need to be FAA TSO quali� ed, just as they are now for 
manned aircraft. 
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Why do we need certi� ed Avionics now?

To take advantage of the coming 2015 FAA 
regulations and establish a foothold in what is 
expected to be a very competative commercial 
market, the + two years breathing space to certify 
UAS avionics systems is not long. Changes in system 
con� guration, interfaces, operating procedures and 
FAA airborne software & hardware quali� cation will 
take time and e� ort to implement.

One option is to select some existing OEM 
airborne quali� ed avionics to minimize the internal 
e� ort to comply. Early UAS with certi� ed avionics 
will likely get the best support from FAA to integrate 
into NAS. Embedding an existing certi� ed GPS 
receiver in UAS avionics will reduce the level of 
internal development needed and will allow more 
e� ort for developing commercial opportunities 
which are expected to quickly adopt UAS.

And the navigation landscape in the US is changing 
over the next few years, so its better to be ready with a 
capable GNSS receiver which is already built to meet 
the challenges of the FAA NextGen environment. 
A second civil GPS frequency is being introduced 
and will likley be operational around the time that 
UAS unrestricted access becomes possible. GPS L5 
when used together with existing GPS L1 will 
enable higher navigation accuracy and provide 
improved reliability and integrity. � e FAA is 
already developing NexGen WAAS to include L5, 
and revisions to the GPS MOPS to include L5 are 

anticipated to begin shortly, in time for a usable GPS 
L5 constellation in 2015/2016. � e FAA is already 
preparing for L5 avionics and inductry investigation 
work is underway. GPS landing capability with 
L5 may well meet the accuracy and integrity 
requirements for CAT II/III automated landings. 
And in Europe, Eurocae work is expected to gain 
momentum for the Galileo E1/E5a MOPS as the 
Galileo satellite navigation system is launched and 
becomes operational. 

 
� e new GNSS environment also includes WAAS/

SBAS precision approach (LPV) capability – LPV is 
available now in the US & will soon be possible in 
Europe.

Automatic Dependendant Surveillance (ADS-B) 
is being rolled out in the US and around the world:  

• Canada, Hudson Bay (2010)
• Australia (2013)
• Europe (2015-2017)
• USA (2020) + Alaska/Capstone trials 

underway now

ADS-B is being mandated within the US NAS 
and as the means for air-tra�  c control tracking of all 
aircraft and UAS avionics need to include certi� ed 
ADS-B Out capability.
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Septentrio AiRx2 Certi� ed GNSS receiver has growth for NextGen

� e Septentrio AiRx2 receiver is currently being 
quali� ed to RTCA standard DO-229D requirements 
via a US Designated Engineering Representative 
(DER) and is being installed in US General Aviation 
avionics. 

Septentrio is a GNSS receiver house which has 
been around for over twelve years and with US 
support based in California – able to develop, build 
and qualify today, but importantly there to continue 
on-going support tomorrow with new receiver 
technology innovations in the future.

AiRx2 is built for today, but is also ready with 
capability for the coming GPS/GNSS environment.  

AiRx2 has16 channel GPS L1 C/A + 4 channel 
L1 WAAS/SBAS, includes a DO-254 level A core 
ASIC, has a dual frequency L1/L5 RF front-end, and 
is � eld upgradable from GPS L1 to GPS NextGen 
& Galileo. Small, with low power consumption 
(60 x 100 mm, <5 Watts), AiRx2 has been built 
to RTCA DO-229D/DO-160F/DO-178B level B 
requirements, with an initial release to TSO C145a 
Beta 3.

� e initial version of AiRx2 is available with all 
the capabilities that a certi� ed airborne receiver 
requires for today’s GPS environment, comes with 
WAAS LPV and ADS-B built right in, and also has 
dual frequency L5 and Galileo capability within the 
same receiver, ready for when regulations allow these 
features to be used.

A key element of today’s GNSS environment is 
increasing levels of unwanted interference and 
even jamming. � e design of this receiver has 
incorporated many levels of interference and jamming 
mitigation, referred to as Advanced Interference 
Mitigation  (AIM+). � e receiver also incorporates 
an on-board Safety Processor which eliminates the 
need for any redundant receiver architecture. A 
� exible, con� gurable, certi� able interface design also 
minimizes integration and interface rework.    
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Key Technical Di� erentiators

• Interference & jamming are on the increase 
– a receiver with the best defensive capability 
is required. Septentrio Advanced Interference 
Mitigation (AIM+) on AiRx2 minimizes: 
• L-band interference (IRIDIUM, 

INMARSAT and other data links or phone 
services),

• E� ects of VHF, UHF and SATELLITE 
communication radio interference,

• Adaptive notch � lter minimizes the impact 
of intentional and unintentional Continuous 
Wave (CW) and narrowband jamming/
interference

• Pulse blanking unit minimizes the impact 
of DME/TACAN pulsed interference on 
receiver performance in the GPS L5 band

• AiRx2 incorporates an on-board Safety 
Processor which increases system integrity and 
allows a single receiver to meet relevant safety 
criteria for � ight regimes up to and including 
precision approach
• Eliminates the need for a dual-redundant 

design
• Dual processor has mutual Watch Dog using 

fail-safe circuitry
• Safety processor continuously veri� es the 

main processor health

Other safety features include:
• Quali� cation levels:

• DO178 level B
• DO254 level A (AReCo Digital Signal 

Processing ASIC)
• DO229D

• CRC on � rmware boot
• Continuous Built In Test
• Con� gurable, Certi� able interface:

• Enables system designers to minimize re-
work to change to certi� ed AiRx2 receiver 

• Customized data blocks do not require re-
certi� cation 

• User con� gurable with minimum required 
data

• Small message blocks with ultra-low latency
• DO-178B allows de� nition (including 

con� gurability), implementation & test 
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Why is Septentrio your UAS Partner ?

• Septentrio is an established international 
GNSS receiver supplier 

• Leading manufacturer of professional GNSS 
OEM receivers

• More than 12 Years of GNSS technical 
innovation already in the bank

OEM GNSS receivers
precise position and time information for: 
Measurement survey and science

Machine control agriculture, construction, 
mining

Maritime dredging, o� shore engineering

Navigation aviation, automation & 
robotics

Security Galileo PRS receivers

GNSS receiver custom engineering 
• Galileo receiver technology 
• High integrity reference receiver experience
• Skilled engineering team, full suite of 

technology & investment plans to implement 
evolving signals & constellations

• Strategic initiative to lead in aviation receiver 
markets

• Receiver quali� cation through FAA DER in US
• State-of-the-art receiver building blocks & 

products
• Price competitve/high quality receivers for 

UAS Avionics/OEM partners
• Flexible and customer-oriented team 
• Close contacts with ESA, EC, Eurocontrol and 

other European bodies for future Galileo MOPS
• Ideal partner for current & next-gen GPS 

commercial avionics and future Galileo 
airborne applications
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Septentrio nv
Greenhill Campus, 

Interleuvenlaan 15G
B-3001 Leuven, Belgium
tel: +32 (0) 16 300 800
fax: +32 (0) 16 221 640

20725 Western Avenue, Suite #144, 
Torrance, CA 90501, USA

tel: +1 (888) 655-9998
fax: +1 (323) 297-4648

www.septentrio.com
info@septentrio.com
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