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The Royal Air Force has, since its inception, been required to fly missions to all corners of the globe. 
Whether it is in an all weather fighter bomber like the Tornado, or long range transports like the Hercules 
orTristar,theaircrewsalldependontheprovisionofuptodateFlightlnformationPublications(FllP's). 
This paper details the different types of charts produced, and the production techniques used by the 
Aeronautical Information Documents Unit. 

INTRODUCTION 
The responsibility of providing these internationally 

standardized charts and documents falls to the Royal Air 
Forces Aeronautical Information Documents Unit (AIDU). 
From its West London base at RAF Northolt, AIDU publish 
aeronautical information in graphical, textual, and digital 
fonnat, so that Royal Air Force and allied aircrews may 
safely navigate within its area of responsibility. This area 
extends from the eastern seaboard of the United States of 
America, through Greenland and Iceland, through western 
Europe, the Mediterranean, the whole of Africa, and the 
middle and far east as far as northern Australia (Figure 1). 

Figure 1 AIDU area of coverage 
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And, after the remarkable events in communist Europe and 
the Soviet Union in 1991, our area of coverage will be 
extending further. 

Many countries publish FLIP's for their own national 
flight procedures, but very few agencies publish charts and 
documents for large areas of the world. Of those that do, the 
United States of Americas Defence Mapping Agency Aero
space Centre (DMAAC) is by far the largest. But the Royal 
Air Forces AIDU can modestly claim to be second in that 
league. 

Aeronautical Infonnation is essentially any official, 
nationally authorized information that has a direct relev-

ance to aircraft operations. The source for this information 
is the national Aeronautical Information Publication (AlP) 
that each member country of the International Civil Avia
tion Organisation (ICAO) is legally bound to provide. They 
contain details of the positions, frequencies, and callsigns 
of radio navigation aids. They defme the country's airway 
structure, and listings of danger areas. They describe the 
countries aerodromes, their hours of operation, runway 
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lengths, and arrester systems. These are but a few examples, 
but one can start to appreciate the sheer volume of data 
involved. 

A~ronautical information is by its nature complex, 
dynamic, and often falls prey to international events. A 
recent major upheaval of course was the Gulf War. With this 
in mind, consider what basic qualities FLIP's should have. 
For a start, they will be used in what has been described as 
'The busiest office in the World', the aircraft cockpit. With 
limited space, poor lighting, and often stressful physical 
working conditions, the charts need to be clear, concise, and 
most importantly, they should contain the very latest infor
mation. In the design of these charts, of great importance is 
the choice of chart scale, symbology, typestyle and colour. 
And finally, the charts need to be reprinted on a production 
cycle that reflects the complexity, and therefore the likely 
amount of amendments for each chart. 

Flight Information Publications fall into categories re
lated to the four stages of flight. That is, Flight Planning, 
Departure, Enroute, and Terminal. 

FLIGHT PLANNING 
Flight Planning Information, as the term suggests, is 

information that will be used by crews to comprehensively 
prepare for a flight. A flight into a foreign country may result 
in the use of non standard or unfamiliar procedures, and 
ignorance of them will be no excuse. These documents are 
mainly textual, and contain information such as airfield 
directories, runway lengths, national air traffic control pro
cedures, danger area listings, and so on. 

DEPARTURE 
An aircraft taking off, and departing from the vicinity 

of an aerodrome will in most cases be passing through busy 
airspace, and the pilot will not, therefore, be at liberty to fly 
just where he likes. It would be much safer if he were 
obliged to follow pre-planned compulsory flight paths that 
would lead him to a position where he can safely join an 
airway with the minimum risk of collision. These flight 
paths are depicted on A5 size graphics called Departure 
charts, and there will be at least two of them for every 
aerodrome within our area of coverage. They are flight 
procedure charts that may be flown by instruments alone, 
using radio navigation aids, and without visual reference to 
the ground Because of the importance of these charts, they 
are amended and reprinted as soon as changes occur to the 
information they contain. 

ENROUTE 
Once the departure charts have guided the aircraft 

safely on the the airway structure, the flight continues using 
Enroute navigation charts. These are large multi colour 
charts measuring 1365mm x 520mm and are produced in 
accordance with strict plotting chart standards. The Enroute 
phase will in most cases form the bulk of the aircrafts flight, 
whether it be national or international, and they accurately 
portray the airway structure, radio navigation aids, danger 
areas, communication boundaries, and much more. Some 
of them have special purpose overlays such as oil rigs 
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installations, or oceanic long range navigation (LORAN) 
chains. AIDU currently produces forty of these charts, and 
their publication cycles range from every two to three 
months in most cases, to five that are reprinted annually. It 
works out that every week during the year, at least four new 
editions are sent for printing, with print runs of several 
thousands. Because these charts are critical to flight safety, 
the production schedules are stringent and inflexible. 

TERMINAL 
The Terminal phase can actually be divided into two 

stages, Arrival, and the Instrument Approach. Just as with 
the Departure phase, where the aircraft was guided on to an 
airway, in the Arrival phase the aircraft will be directed off 
the airway, and along pre-planned compulsory flight paths 
to one of the destination airfields holding patterns to await 
permission to land. The Instrument Approach phase con
tinues from Arrival by guiding the aircraft along specific 
flight paths from the holding pattern, in to the main descent 
phase, and final approach to land (Figure 2). This example 
is one of the instrument approach charts for Bodo in Nor
way, using a TACAN radio navigation aid. The procedure 
commences at the holding pattern shown on the plan view. 
Once cleared to land, the aircraft leaves the hold on a 
heading of 108 degrees magnetic, initiates a descending left 
turn on to a heading of 208 degrees for the final approach. 
The procedure is also portrayed as a profile view beneath 
the plan view. 

Having landed, the next thing the pilot will want to 
know is how to get off the runway, and where to park his 
aircraft. He might be able to see several taxiways, but to 
where do they lead? To overcome this problem, AIDU 
produce Landing and Ramp charts. These are detailed air
field plans showing runway and taxiway layout, together 
with the locations of passenger terminals, control towers, 
customs, and so on. (Figure 3). This example depicts the 
landing chart for Bodo in Norway. It portrays runway and 
taxiway layout, together with prominent buildings and ob
structions. To help the pilot to park his aircraft, the Ramp 
charts portray the numbered parking bays to which he may 
be directed. Once again, all of these charts are amended and 
reprinted as changes occur. 

HELICOPTERS AND MINOR AERODROMES 
AIDU also produce some small four colour chart 

booklets that depict the immediate topography in the vi
cinity of Helicopter landing sites in the United Kingdom 
and Europe. These are mostly located at hospitals, military 
bases, police stations etc., and are published in A5 size 
books at six monthly intervals. Also produced in a similar 
format is the Minor Aerodromes book for the United King
dom. Both products are intended to make aircrew aware of 
the local terrain and hazards surrounding these small fa
cilities. 

EDITORIAL 
The term 'aeronautical information' in no way imparts 

the sheer volume of data that is involved on a world wide 
basis, and which must be constantly cross checked, updated, 
processed, printed, and distributed to aircrew in a clear 
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Figure 2. Instrument Approach 

unambiguous format. The AIDU complex consists of an 
editorial building, a drawing office, an automated carto
graphy section, and a production and distribution centre. 
The Editorial building contains the library of national aero
nautical information publications (AlP's), which are the 
legal reference source for each country, and these are being 
constantly researched and updated. Indeed, a teleprinter is 
on line twenty four hours a day receiving updates from 

SUC BULLETIN Vol 25 No 1 

15 DME Distances TAC BOO 

ENBO NORWAY 

BODO 

countries all over the world. These messages, and the less 
immediate changes that arrive by post are known as 
NOTAM's (Notice To Airmen). These NOTAM's are scru
tinised to see if they affect any of AIDU's charts or 
documents, and if they do, they are passed to the various 
FLIP editors who in turn authorise the drawing office and 
automated cartography section to carry out the amend
ments. 
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Figure 3. Landing Chart 

AUTOMATED CARTOGRAPHY 

Elev 42ft 

+ 

The automated cartography section is built around two 
Digital Microvax II computers. One is used to front end a 
powerful aeronautical information database, whilst the 
other is used to drive the graphic workstations, and store the 
graphics. The graphic system consists of three Sigmex, and 
four Digital Workstations on line through the Microvax to 
two Laserscan laser plotters, and a Calcomp drum paper 
plotter. The graphic software that drives the system is 
Laserscans LITES2, which is used to create and modify the 
chart's IFF files interactively. The digitising tables are used 
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to capture the chart information in vector format as X and 
Y coordinates, and each digitised item is assigned a feature 
code which identifies the symbol or line pattern to be used. 
Most of the symbology that is used is unique to aeronautical 
cartography, and does not appear on standard topographical 
mapping. It was necessary therefore for AIDU to pro
gramme them in to the system before work could 
commence, and now there are nearly one thousand different 
symbol and line patterns available in the feature tables. 

The techniques used to produce the graphics vary 
according to the charts in question. Graphics like the De-
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parture and Terminal Charts are initially designed and com
piled on to plastic compilation bases by cartographer editors 
using coloured pencils, and these will be drawn in strict 
accord with the national AlP for the country in question. 
The workstation cartographers then register the drawings 
on to the tables and commence digitising. Charts that have 
topographical detail, such as the helicopter landing site 
graphics, will be captured by digitising from existing mili
tary mapping, and altering the scale and symbology as 
required. Then the aeronautical information is added. The 
Enroute navigation charts (ERC's) are produced using both 
digital and traditional cartographic techniques. The Oblique 
Mercator graticules are created using a graticule generation 
program. The digitised coastline files are transformed to, 
and merged with the graticule. The aeronautical informa
tion for each country that appears on the chart is then 
researched, and if required it will be plotted in coloured 
pencil on to Kodagraph film compilaton bases. Once the 
bases are complete, they are used as a trace to produce the 
various fair drawings using stripping film and masking 
techniques. 

With such a large area of coverage, and the responsi
bility of getting the latest up to date information to the 
aircrew, speed is of course essential. The graphic system is 
such that charts can be loaded, amended, output to the 
laserplotters, and sent for printing in very quick time. In
deed, with the Laserplotters often working twenty four 
hours a day, Laserscan staff have often commented that they 
can think of no other agency that makes such high demands 
of their equipment 

Digital Aeronautical Flight Information System 
(DAFIS) 

As already stated, the information depicted in FLIP's 
originates from the AlP's for each country, and AIDU 
maintains a library of over one hundred and forty of them. 
These documents are essentially a huge paper database, and 
so, if it could be made available in digital format, what 
applications could it have? Over the past few years, AIDU 
has been looking at this area, and now has in place an 
aeronautical information database called DAFIS (Digital 
Aeronautical Flight Information System). The system con
sists of a Digital Microvax 11 that acts as a front end to a 1.2 
Gigabyte Britton Lee Intelligent Database Machine (ID M). 
DAFIS itself is actually the hardware and software opera
ting system. At the heart of the system is the D AFIF (Digital 
Aeronautical Flight Information File) within which is 
stored aeronautical information for the whole of the free 
world. DAFIS is actually an American system, and they 
have one operated by the Defence Mapping Agency Aero
space Centre (DMAAC). DAFIS is a structured relational 
database that is divided into tables representing the different 
types of aeronautical information, ie. navigation aids, air
ways, danger areas etc. By using Structured Query 
Language (SQL), specific group extractions of data may be 
made. For example, extractions of navigation aids for a 
particular country may be performed, and a hard copy 
printout or VAX file generated. Output from the database 
may be down loaded onto various media such as magnetic 
tape, or TK cartridges, and is in standard ASCII format. 
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So, how may DAFIS be used? The frrst obvious use 
might be to link DAFIS to the graphics system to assist in 
chart production. This was an early hope, and despite the 
programmers at DMAAC saying it was not possible to draw 
from DAFIS, AIDU now have in place an 'in house' written 
program called GRAPHIS (Graphical Information System) 
that extracts data from the database into a V AX file, and 
reformats it by FORTRAN into a LITES2 Macro. This is 
then run against a chart graticule that has a valid map 
descripter. By using the LITES2 command Geo (geographi
cal), aeronautical information is accurately plotted by the 
Macro, with correct feature code selection built in. The 
various GRAPHIS programs form templates that can be 
modified easily to accept any information in VAX file 
format, and if geographical positions are present, they can 
be remodelled for use on LITES2 workstations. The extrac
tion and conversion process can even be performed 
interactively whilst editing a chart graphic, and so it may be 
built up piece by piece. GRAPHIS will be used to help the 
visual validation of DAFIS, and with a few more enhance
ments will greatly assist the digital capture of Enroute chart 
graphics. 

Being a digital product, DAFIS has a lot of potential. 
Whenever a new aircraft comes into service, it will nor
mally be accompanied by a number of flight simulators. 
What if those simulators could be programmed to contain 
the latest up to date aeronautical information on for 
example, radio navigation aids, callsigns, and frequencies 
etc? That would surely provide a more realistic aeronautical 
environment in which aircrew could train. This is precisely 
what AIDU undertook when the Royal Air Force took 
delivery of its new trainer, the Tucano. On a regular basis, 
navigation aid data is extracted from the DAFIS database, 
down loaded on to floppy discs, and sent to the Tucano 
airbases where the data is loaded into the simulators. 

Another application is in the area of flight manage
ment systems. Only a few months ago, AIDU started 
supplying the Royal Air Force Tristar fleet with data that 
actually navigates the aircraft around the world on autopi
lot. It will be obvious then that DAFIS has a lot of potential, 
both at AIDU in chart production techniques, and in the 
digital world of flight support. The unit crest shows a scroll, 
representing information, a padlock, representing security, 
and a flaming torch representing illumination (Figure 4). 

Figure 4. The RAF and AIDU crests 

The Latin motto on the AIDU crest is translated as 
'THE MORE FULLY INFORMED, THE SAFER'. In an 
age of rapid increasing air traffic, and airspace congestion, 
that motto is probably more appropriate today than ever. 
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