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A guide to integrating
Global Navigation Satellite Systems
into a simple visual navigation technique
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Aeronautical Information Regulation and Control
Air Traﬃc Control
Civil Aviation Authority
Confidential Human (Factors) Incident Reporting Programme
Crew/Cockpit Resource Management
Control Terminal Area
Direction Indicator
Distance to Go
Estimated Time of Arrival
Future Airspace Strategy-Visual Implementation Group
General Aviation Safety Council
Global Navigation Satellite System
Log on Chart
Notice to Airmen
Pilot Log
Turning Point
Visual Flight Rules
VHF (Very High Frequency) Omnidirectional Range (Beacon)
Visual Reporting Point
Way Point

A PILOT’S GUIDE TO
INFRINGEMENT AVOIDANCE
(and easier on-track navigation…)
The development of Global Navigation Satellite Systems (GNSS) has provided users with unprecedented levels of
reliably precise position information, which, allied to equipment running increasingly sophisticated software, has given
everyone the ability to navigate accurately without having to acquire a wide range of skills. UK airspace has become too
complex for traditional deduced reckoning techniques leading to many people now using GNSS as their sole method of
navigation. Much is written about this being the correct approach; however, as with all electronic navigational aids,
GNSS has vulnerabilities and the erosion of traditional skills could place a user in jeopardy should GNSS be degraded.
The aim of this pamphlet is to provide a simple guide to integrating GNSS driven equipment into a reliable ontrack visual navigation technique. Used properly, the tools presented here will allow you to fly safely and eﬃciently
without infringing airspace but not be so onerous as to detract from your enjoyment of flying.
There is now an enormous range of GNSS equipment and software available to pilots. The first thing to address
when choosing a system is: what do I want it to do for me? There are many hardware and software combinations, from
simple position on a moving map through software that can run on everyday devices providing planning facilities and
in-flight navigation displays to built-in systems that are part of the aircraft avionics fit.
Broadly, the average GA pilot would want something that provides: a moving map display with navigation
information; a planning facility with the ability to produce a hard-copy PLOG or an easily accessible soft-copy PLOG;
NOTAM information and for the whole to be updated at least in line with the 28-day AIRAC cycle. Other desirable features
would include: weight and balance calculators, weather information and airfield data; where appropriate, this could be
‘live’ when connected to the internet either in the planning phase or via 4G or better in flight. Ideally, the appearance of
the mapping should be as close as possible to that of the commonly used paper charts eg. the CAA 1:500000 and
1:250000 series.
Many of the newer software systems do not require dedicated hardware
and are designed to run on smartphones and tablets. The type of use must
be considered when choosing a software package; a small cockpit would
tend to favour a smartphone but more space would allow a bigger screen.
As a rule of thumb, the bigger the display, the easier it is to use but this must
be tempered by the ergonomics of your cockpit. For those who are lucky
enough to fly a range of aircraft, software that can run on multiple devices
on a single subscription would be ideal. Given the relatively low prices of
software subscriptions, their intrinsic ability to be easily updated and their
versatility of platform makes them future proof. Most GA pilots would be
well advised to retire any dedicated hardware and invest in a software
subscription that can be used on their everyday devices – almost everyone
already has a smartphone and/or tablet! SkyDemon, Airbox (Runway HD)
and Jeppesen (Mobile FliteDeck) all produce software that is compatible with
a range of devices and operating systems.

Mentions of specific equipment in
this pamphlet are for illustrative
purposes only and do not imply an
endorsement of any one over
another. The advice herein is
intended to be generic and to apply
equally to all similar classes of
device and/or software. Readers
should research and purchase the
device best suited to their unique
requirements and situations.

Most packages include a simulator mode and this is very useful for practice after learning how to set the system up
from the manufacturer’s instruction and before going flying. There is a trap for the unwary here: flying in simulator mode
will always show the aircraft on track and will take you straight to the scene of the infringement!

Installation
The GNSS receiver requires a minimum of four satellites to operate eﬀectively and so, needs a good ‘view’ of a
portion of sky containing this number. GNSS works best with satellites high above the horizon and a ‘view’ with all
satellites low on the horizon will lead to errors. When siting the GNSS display unit, glare and reflections, proximity to
power supplies, vibration and security of mounting must also be considered. Other instruments eg. a direct reading
magnetic compass may be aﬀected if the GNSS device is sited too close to them. The temptation to look down at the
display for too long can be mitigated by placing the unit just below, or even partially in, the normal lookout scan;
however, this can lead to issues with glare and reflection.

•
•
•
•
•
•
•
•
•
•

Ensure a good ‘view’ of the sky
Consider the power supply
Mount to reduce glare and reflection
Use a mount that minimizes the effects of vibration
Suction mountings are prone to failure if higher/lower temperatures are encountered
after they are fixed
Avoid mounting the GNSS device near to a direct reading compass
Ensure that the mounting does not interfere with controls
Confirm that the mounted GNSS device does not obscure the pilot’s view of the
instrument panel or the world outside the cockpit
Position the device so that its controls are easily accessible
Whilst considering the above, the GNSS device should be positioned to avoid
distraction from normal lookout

Figure 1 – Leg Mounted

Figure 2 – Yoke Mounted

The improvised leg-mount in Figure 1 allows the unit to be

The yoke-mount in Figure 2 gives a very good view of to the

shaded, is close enough to read and avoids having to find extra

device; however, it could be subject to glare and may affect

space in a small cockpit.

operation of the controls or hide some instruments.
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Getting to Know Your Device
and Software
Read the manufacturer’s manual for your device and software package; there may well also be
supplemental information available in the various forums on the internet. Once you have all this
information at your fingertips, set your preferences and practice using the program in simulator
mode. This will highlight any need for change in your preferences and allow you to become familiar
with menus and controls before going into the high-pressure cockpit environment.
Your settings and preferences may aﬀect the updating of
your software. Find out how and when the software is updated;
usually, this is automatic but some manual input may be
required or you might have inadvertently switched oﬀ manual
updates during preference selection. Always check for updates
before starting the planning sequence.

Readers are advised to refer to
the manufacturer’s instructions
and publications for guidance on
the operation of specific GNSS
equipment and devices.

Pre-Flight Planning
As increasingly sophisticated software driven by GNSS becomes the norm, the temptation to
abandon time-consuming traditional planning in favour of relying on easy-to-use and near
infallible electronic devices can be overwhelming. Most of the time this would not cause any
problems; however, the report below shows that exceptions do occur:

Infringement of CTA (Class D)
Pilot stated that he was using an inappropriate flight information service and with insuﬃcient paper
and pen flight planning over reliant on GPS. Main GPS failed in flight. Secondary GPS incorrectly set to
LARS designation code instead of alternate airfield designation code. Chart placed on passenger seat
during flight fell between passenger seat and door due to turbulence. Strong SE wind pushing AC north
of planned route at higher than normal ground speed while pilot distracted with the failed GPS unit
and lost chart, poor decision making from planning stage up to the point when the flight was aborted.
Précis from: GASCo Flight Safety Extra June 2016
Proper pre-flight planning, using appropriate techniques and aids, remains vital to the safe
conduct of any flight. The accuracy of GNSS is no substitute for sound pre-flight planning.

Check NOTAM and detailed weather before starting the planning process – it is frustrating to discover that
your perfectly drawn route goes through a Red Arrows display!

GNSS Integration: Newer GNSS software often has up-to-the-minute NOTAM and weather information
available at the planning stage; however, an internet connection is required to use this.

GNSS Integration: Use the flight planning tools in the software to draft the route and to adjust it around
airspace etc. Once completed, the information can be transferred to the paper chart – either for primary use or
as a back-up in case of GNSS or display device failure. Many software packages allow charts to be printed for
use in the air – this saves the eﬀort of manual transfer and reduces the opportunities for error.

Chart Selection
Although it may be obvious to many, the selection of a chart with an appropriate level of detail for the speed of
the aircraft, the planned height of the flight and the terrain likely to be encountered, is often neglected. As a rule-ofthumb, the slower and lower the flight, the greater the level of detail required. This is as true for electronic charts as it
is for paper charts; however, electronic charts allow the user to change scales without time-consuming or error prone
copying of routes. The CAA 1:250000 chart has a good level of detail for most recreational flying sorties.
GNSS Integration: Use the flight planning tools in the software to draft the route and to adjust it around
airspace etc. Once completed, the information can be transferred to the paper chart – either for primary use or
as a back-up in case of GNSS or display device failure. Many software packages allow charts to be printed for
use in the air – this saves the eﬀort of manual transfer and reduces the opportunities for error.

Route and Waypoint(WP)/
Turning Point(TP) Selection
The route should be selected to:
• Be eﬃcient
• Give escape options in the event of bad weather – for example, it is worth sacrificing some eﬃciency to stay away
from high ground
• Remain as far from the boundaries of airspace restrictions as possible without compromising bad weather options
• Start and end points should be close to but not at the departure and destination airfields; these may be stipulated
in the published airfield procedures. Starting away from the departure airfield allows for climbing, establishing cruise
speed and positioning for the first track. Similarly, an oﬀ-airfield end allows time for arrival checks and procedures.
GNSS Integration: Avoid routing too close to restricted airspace and relying on the accuracy of GNSS to stay
clear; weather and other traﬃc could force you into an infringement – always leave room to manoeuvre!
Similarly, plan to give yourself space and time to notice and react to a GNSS failure.

Unique?

Contrast?

Figure 3 – Spinnaker Tower VRP

Large?

Vertical Extent?

GNSS Integration: Avoid selecting
‘electronic’ WP ie. those that can
only be found using an electronic
aid to count down. Always choose
something that can be seen from
as great a distance as possible.

Large?
Vertical Extent?

WP/TP should:
• Be large
• Be unique
• Have vertical extent
• Have good contrast

Unique?

Contrast?

Figure 4 – Compton VOR

‘Handrail’ features are useful; for instance, a large road junction with roads converging from either side of the planned
track would make a good TP or event - simply by avoiding crossing either road would ensure arriving at the junction.
Moving traﬃc will help lead the eye to the roads and thence the junction. Similarly, pylons leading to a large electricity
sub-station will lead the eye to it as a TP or event. Think about weather and conditions when picking a TP: a snowcovered frozen lake looks very like a snow-covered field; deciduous woods can be diﬃcult to see on a grey day in
winter and villages can disappear in cloud shadow on a bright day.

Traditional navigation planning has involved the production of a PLOG, which is a useful tool both during the
planning process and in the air. Whilst a traditional PLOG is perfectly acceptable, most flight-planning software can
produce a PLOG; the modern versions do so automatically and dynamically as the route is adjusted. Transferring
information from the PLOG to the chart reduces cockpit clutter whilst making the data more accessible and easier
to use:

Fuel Circle
TP Circle
Track
Event Marker
Expected Drift
DTG Marks
Leg Distance
Wind Arrow
TP Box
Figure 5 – Chart Marking

The various elements shown are explained below:
• TP Circles – wide enough not to obscure detail around the TP.
• Track Lines – to avoid obscuring detail, these do not enter TP Circles and are broken, if necessary.
• Wind Arrow – enhances situational awareness and is useful for diversion/deviation planning.
• TP Box – well away from track and containing:
– Track – on-track navigation is the key to infringement avoidance!
– Expected Drift – calculated at the planning stage, expressed as + (port) – (starboard) or as a heading.
– Leg Distance – allows easy calculation of ETA from ATA.
• Fuel Circle – usually contains the expected fuel at that point; useful for diversion/deviation decisions
and planning.
• Distance-to-Go (DTG) Marks – allows calculated Elapsed Time to be replaced with GNSS derived DTG
as a reference.
• Event marker – simply to highlight; in this case the event is passing 0.75nm left of a sub-station.
• Elapsed time – a useful back-up to DTG but could add clutter.
• ETA – the pre-flight calculated ETA is a useful datum and can be amended mentally for ATC messages.
Other useful information might be: suitable marks for radio calls along with agency and frequency; sector safety
altitudes and points at which to change pressure settings. These should be sited to avoid clutter and the obscuring of
detail close to track.
GNSS Integration: Use the flight planning tools in the software to draft the route and produce the PLOG. Either
transfer the data manually to a standard chart or print out the route and add the extra information manually.
Some software allows data to be shown and then printed with the route; however, this can be diﬃcult to see or
time-consuming to make readable.
CRM: If you have a member of crew or a passenger who is capable, ask them to do either the manual plotting or
the electronic planning – this provides an independent cross-check.

Before Going Flying
Prior to Going to the Aircraft
•

Confirm that the route is downloaded to the GNSS device before going out of range of the internet/cloud storage

•

Check that the information on the paper chart matches the electronic PLOG

•

Ensure GNSS device batteries are serviceable

•

Confirm that you have serviceable back-up batteries or an alternate power source for the GNSS device

•

Ensure further spare batteries are available

•

If not already fixed in the aircraft, check that the GNSS mounting is serviceable

•

Check that the GNSS device is in ‘flight’ mode

•

If wearing gloves, make sure that they are compatible with the touchscreen

•

Confirm that the stopwatch(es) are serviceable

In the Cockpit
•

Ensure that the GNSS device is securely mounted and the display is visible

•

Connect the GNSS device power supply and confirm that power is available at the device

•

Securely stow the back-up batteries/alternate power source so that they are easily accessible

•

Securely stow the spare batteries

•

Ensure that the paper chart is readily available and secure

•

Confirm that the stopwatch(es) secure, visible and still serviceable

•

Check that the compass and DI are serviceable and synchronised; note deviation card

At the Holding Point
•

Check GNSS device is in the correct mode and set to ‘Go Flying’

•

Synchronise the DI and compass

Lined-up on the Runway
•

Ensure that the moving map has followed onto the runway

•

Check that the compass and DI show the runway heading (gross error check)

Departure
As stated earlier, the start of the route should be a short distance away from the departure airfield; often the airfield
procedures will specify these points and they will usually be prominent and easy to find. If you are choosing your own,
follow the rules for choosing any TP. By not starting your route at the departure airfield you can pass over your start
point at, or close to, your cruise speed and altitude. By careful positioning, you can also pass directly over the first
point already on-track, tracking correctly, with the first marker chosen (explained later) and top of climb
checks complete.
GNSS Integration:
•
Use the GNSS to confirm that you have correctly identified the start point
•
Ensure that the moving map follows your climb out path – if you are not oﬀ-track immediately after
take-oﬀ, check that the GNSS device is set to ‘flight’ and is not in simulator mode

The Event Technique
An on-track visual navigation technique with GNSS integration
The Event Technique is a method of visual navigation that uses turning points (TP) and other ground feature events
to create fixes at around six-minute intervals (this should be adjusted to suit the groundspeed and terrain). There is
around one minute of navigational activity at the event; thus, about five minutes of each work-cycle is free for other
tasks eg. lookout. It is driven by simple checks to be completed before and after an event, which give a framework for
a regular work-cycle ie. each six-minute block follows the same easy-to-remember pattern. The technique lends itself
to maintaining on-track navigation – indeed, it works best when on-track; so, it is an aid to the avoidance of airspace
infringements. GNSS (and other aids) can be integrated to enhance accuracy and to provide confidence checks;
however, it works well without GNSS and, if used as the primary navigation technique, will make the loss of GNSS
almost irrelevant to the safe completion of the flight. As with all methods of navigation, Event Technique requires
some pre-flight preparation, much of which can be carried out using planning software, and the application of a
disciplined work-cycle regime in the air.

Application & En-Route Checks
The application of the Event Technique is simple and is designed to help you to stay on track:
• Approximately one minute* before the event, pick up the chart and use ‘clock/DTG-chart-to-ground’ to identify
the ground feature marking the event. Adjust tracking.

Carry out the Pre-Event Checks:
•
•
•
•

Track required after the event – set on the HSI, if available.
Airspeed required after the event.
Altitude required after the event.
Timing – is the elapsed time as expected? Zero the leg-time stopwatch.

At the Event:
•
•
•
•
•

If at an on-track event, continue to track towards your marker
If at a TP, turn onto the next track;
Look directly ahead and choose an on-track marker
Adjust heading to track towards marker
Check balance

Carry out the Post-Event Checks:
•
•
•
•
•
•
•
•

Track – is the track correct? Check heading is as expected from the pre-flight plan, note any diﬀerence
Airspeed – are you flying the planned airspeed? Adjust if required.
Altitude – are you at the planned altitude? Adjust if required.
Timing – is the leg-time stopwatch running?
Fuel – compare to expected amount noted on chart. Change tanks if required.
Instruments – normal management checks. Compass gross error check; compare DI with compass.
Radio – check chart/PLOG for next call; check correct frequency is selected.
Airspace – check surrounding airspace including vertical limits

Stow the Chart
•
•

Continue to lookout and fly accurately. Adjust tracking towards the marker, selecting new markers as required.
At approximately one minute* to go to the next event, start the process again.

* or an appropriate distance-to-go, if using this instead of elapsed time.

GNSS Integration: Use the DTG to next WP readout to establish position ie. DTG-to-chart-to-ground. DTG will be
independent of groundspeed and so, will remain constant even if the wind is not as forecast

CRM: Ask any additional crew or passengers to hold the chart, read out next track and drift details and manage
the stopwatches. After the TP, they can carry out the ‘F-I-R’ part of the checks out loud and set up any radio
changes.

The Event Technique Work-Cycle
Using the structure above will naturally lead to the establishment of a work-cycle:

TP or Event
Pre-Event Checks

Post-Event Checks
Lookout & Adjustment
Figure 6 – The Work-Cycle

The cycle length is a function of the time between your events; however, most of the time should be spent in the
‘lookout and adjustment’ phase with a maximum of two minutes of each cycle devoted to the other actions. Hence,
where the events are six minutes apart, four to five minutes of each cycle is available for non-navigation tasks.

Choosing and Using Markers
The key to staying on track using the Event Technique is the selection of a series of on-track markers, making the
aircraft track towards them and overflying each in turn. In theory, by flying from marker to marker, the aircraft should
always remain on track; in practice, constant adjustment of heading is required to make the aircraft track to the marker.
The advantage of using markers is that remaining on track is not a matter of flying a pre-planned heading, which is
subject to error due to diﬀerences in the forecast and actual wind. When using markers, the heading may be adjusted
at will to stay on track and this can be done without ‘track-crawling’ on the chart.
Like TP, the ideal marker is large, unique, has vertical extent and contrasts well with the backdrop; however, it does
not have to be on the chart – good examples are: a uniquely coloured field on a facing slope or an isolated farm building
with a shiny or coloured roof. The further away the marker is, the less often new markers must be found. There is no
reason why a marker cannot be beyond the TP – obviously, this would be an exception to the fly-over-the-marker rule.

GNSS Integration: Use the track line from the aircraft symbol as an indicator of where to look for the next
marker. As you fly over the present marker, check that the GNSS agrees that it is on track. If there is any
diﬀerence between the planned track line and the projected track made good, take corrective action before
picking a new marker.

The process of selecting the new marker should be complete before overflying the present one and, in less than
ideal visibility, markers should be chosen more frequently. The procedure is:

Heading
Approaching the present
marker, sight ahead along
the track line not the
projected heading.
Track
When at a TP, the aircraft
should be rolled out
momentarily on the
compass track to allow a
marker to be picked before
adjusting heading to track
towards the marker.
Present on-track marker

Figure 7 – Approaching the Marker

New on-track marker
Heading

Choose a new marker along
the track line as far ahead as
visibility allows.

Track

The marker can be beyond
the next TP; however, a wellchosen TP will also be an
ideal marker!

Present on-track marker

Figure 8 – The New Marker

Diversions
During your planning, you should give some thought to suitable diversions along the route but, as the need to
divert is unpredictable, carrying out a diversion is unplanned and so, leads to a high workload. A GNSS device with
appropriate software is almost the ideal tool for unplanned navigation such as diversion or deviation for weather;
however, there are traps for the unwary:

Inadvertent Penetration of a Danger Area
The pilot stated that he had been forced to deviate from his planned route by poor weather; he was in an area surrounded
by controlled airspace and his workload was high. He was looking ahead on his map display to plan his new route and the
aircraft symbol was oﬀ the screen. He flew through a Danger Area that was oﬀ his planned route but directly abeam as he
turned to deviate. He did not realise that he had done this until he reviewed his track after landing.
Précis from: CHIRP Feedback Issue 70 – 4/2016
GNSS Integration: When using GNSS in a diversion/deviation, either zoom out or use the paper chart to get ‘big
picture’ situational awareness before making the turn.
CRM: Additional crew or passengers can ease the workload by programming the GNSS or simply holding up
the chart so that you can see the ‘big picture’.

‘Lost’ Procedures
Although it might seem unlikely that you will get lost using GNSS, an unnoticed failure or, as has happened, a
failure to change back from ‘simulator mode’ could lead to the ground not looking the way it should. The following
drill will be useful:

•
•
•
•
•
•

•
•

Admit to the possibility that all is not well!
Stop the leg timer – stopping the clock gives you a rough guide to how far you might have
gone from your last known position.
Note the heading – this might give you an instant clue about what went wrong!
Establish a ‘racetrack’ pattern at a safe height and a slow-but-safe airspeed
– this gives time for lookout and for the compass to settle on the ‘straights’.
Orientate – use the compass and any unique landmarks to orientate the chart.
Plot a ‘circle of uncertainty’ – using the elapsed time to give a rough distance and the heading
noted for direction. The ‘circle of uncertainty’ is defined by the least and most distance you
could have flown from the last known position against an estimate of the tracking error – there
is a good chance that you are in the circle (usually more of an ellipse).
Ask for help – call Distress and Diversion (D&D) on 121.5MHz.
When ‘found’ check endurance remaining and decide what caused the ‘lost’ situation;
decide whether to carry on, go back or divert.
GNSS Integration: If the GNSS is working, it should be a simple matter to become ‘found’ again. If it is not
working, continually monitor it in case it comes back on line – it is your best navigation tool! If the GNSS comes
back on line, take care to check the surrounding airspace restrictions before using the GOTO button to navigate
to your next TP or the diversion.
CRM: Fly the aircraft! Additional crew or passengers can orientate the chart and identify landmarks. Set up
your pattern to ensure they have the best view of the ground; make sure that being ‘head-in’ does not make
them airsick. They can do any plotting necessary and can reprogramme the GNSS equipment for a diversion.

Landing Away & Flying Back
On reaching the destination airfield, make sure that you stop the GNS device navigating. This makes a finite end
to the trip for storage and preserves battery life for the return journey (if you have an iPad device without built-in
GNSS, the single port is used by the GPS, which prevents connection of an aircraft power supply). If means are available,
put the device on charge whilst at your destination.
For the return journey, most software packages have a ‘reverse route’ facility, which makes things simple; however,
if you wish to return by a diﬀerent route, this should be treated as a separate sortie and planned as such in the same
detail as the outward leg. Where the ‘reverse route’ is used, it is possible to use the information already placed on the
paper chart but a degree of mental agility is required – it is probably worth the investment of time to redraw the route
as this will be paid back in ease of use.

Equipment Failure
By using a more traditional technique as the primary method of navigation but with GNSS integrated, a failure of the
GNSS equipment will not have an immediate or catastrophic eﬀect on the safe navigation of the aircraft. If GNSS is
used as the primary mode of navigation, the transition to traditional methods will take longer and the workload will
be increased; moreover, if the GNSS failure is a divergent error rather than a total failure, you could be heading towards
an infringement as you reorganise for traditional navigation.
The wise navigator uses all the available aids and plans for failure. For instance, a ground feature such as a road,
railway or powerlines can be a useful ‘handrail’ – stay to one side of it and you will remain outside restricted airspace
if you are forced oﬀ-track; this can be backed up with a radial from a VOR, if one is available, and by the GNSS. This
would give layers of redundancy that would allow for the failure of any of the aids. Similarly, if you have a smartphone
and a tablet, have the route on both so that one can substitute for the other in the event of a failure.

Should a GNSS failure occur:
•
•
•
•
•
•
•

Continue to navigate!
Check the power supply and, if required, go to back-up supplies.
Check that the GNSS device aerial still has a clear ‘view’ of the sky
If using an external aerial, check the connections
Check the satellite availability
If necessary, reboot the system. NB. Some hardware can fail due to overheating
If you think it is a device failure, try using a substitute device.

CRM: Fly and navigate the aircraft! Additional crew or passengers can do the troubleshooting of the GNSS,
under your direction, if necessary. They can also do the fiddly, distracting and time-consuming tasks like
changing batteries.

Figure 9 – Log-on Chart

Figure 10 – SkyDemon Log

Recording & Post-Flight Actions
It is worth keeping a record of your flight. The modern software packages include a ‘log’ facility which presents
the record on the chart and often a vertical cross-section. The log can be uploaded to cloud storage and may be
exchanged electronically – useful in case of any dispute. The log usually also provides a record of timings. The
electronic log cannot make a record of unusual occurrences, radio conversations or ATC instructions; these can be
recorded manually on the chart and a photograph of the result can then be stored electronically. There is no
requirement to make or keep a record of the flight other than in the pilot’s logbook and the aircraft documentation
but it will provide a useful aide-memoire should it become necessary to recall details of the flight.

Acknowledgement
Much of the material in this paper was researched on behalf of FASVIG as part of their ongoing
commitment to the improvement of airspace sharing and the avoidance of airspace infringements.

Royal Institute of Navigation

Links to Useful Sources
Overview of GNSS
https://en.wikipedia.org/wiki/Satellite_navigation

How GNSS works
https://www.trimble.com/gps_tutorial/whygps.aspx
http://www.unoosa.org/pdf/icg/2015/presentations/31.pdf
https://www.youtube.com/watch?v=NOJUSjYK7SY
https://www8.garmin.com/aboutGPS/
http://gnss.be/how_tutorial.php

Vulnerabilities:
Volpe GPS Vulnerability Report
https://ntl.bts.gov/lib/31000/31300/31379/17_2001_Volpe_GPS_Vulnerability_Study.pdf
https://www.caasd.org/library/presentations/navigation_workshop/FAA_Responses.pdf

Jamming and Spoofing
http://gpssystems.net/gps-jamming/
https://gps.mae.cornell.edu/humphreys_etal_iongnss2008.pdf

