
Introduction to Navigation 
 

Navigation is an essential skill for any pilot who wants to get out of visible range of the airfield.  There 

are many different ways to navigate: 

1. Pilotage 

2. Dead reckoning 

3. Radio navigation 

4. Celestial navigation 

5. Inertial navigation 

6. Satellite navigation 

All of these methods have advantages and drawbacks, and are more or less complicated.  In this lesson 

we’ll talk about some basic concepts that are needed for all of them, and then move on to pilotage and 

dead reckoning.  Usually, more than one method is used at the same time. 

Pilotage 
This method relies on reference to the ground alone.  Basically you look around, and knowing the 

landscape you follow roads, rivers, railroads, and power line cuts to get where you need to go.  You 

could use a map, or just rely on your own knowledge of the area. 

Pilotage has the advantages of being simple, requiring nothing more than a map, and being intuitive for 

most people.  It has many disadvantages, including being difficult to do in low visibility 

Dead reckoning 
Dead reckoning improves upon pilotage, and until the 1930’s it was the primary method used to 

navigate.   Amongst recreational flyers this was still the most common method used until GPS units 

became cheap enough for anyone to own. 

Dead reckoning can be accomplished with nothing more than a map, a protractor, and a pencil, although 

a flight computer and ruler can be very useful additions. 

Radio 
This method involves the use of a myriad of different types of radio beacons and devices, like VOR, NDB, 

TACAN, and DME.  Each of these types of beacon requires specialised instruments aboard the aircraft to 

use, and are limited to all the usual problems you can have with radio propagation. 

Celestial 
This method uses the position of the stars and specialised instruments and look-up tables.   It really 

requires a separate navigator, requires clear skies, and really can only be done at night.  Although it is 

not common now, it is the only reliable way to navigate without GPS in the Arctic and oceans. 



Inertial 
This is an interesting method that also requires very specialised equipment.  This device is placed in a 

known, surveyed position (actually the entire aircraft is) and it’s coordinates are then set.  When the 

aircraft moves this device is capable of detecting that, and continuously keeps track of where the 

aircraft is.  The longer you go without resetting the known position, the less accurate it gets. 

Today you are unlikely to find this equipment outside of the military.  It is worth noting that this is the 

primary means of navigating a submerged submarine even today. 

Satellite 
Everyone with a cellular phone now uses the Global Positioning System, the best known satellite 

navigation system (there are others).  This technology has become so cheap, reliable, and light that it’s 

hard to imagine not having access to it, not very long ago GPS receivers cost thousands of dollars, were 

difficult to use, and took up a huge chunk of space in the instrument panel. 

Although satellite systems are capable of fixing your position in space to within 2-20m (including 

altitude) it is important to always be able to fall back on another method in case the signal is distrupted, 

or your equipment fails. 

Pilotage 
Pilotage is a completely legitimate form of navigation and is all we’ll talk about in this lesson.  It requires 

the least equipment (or even none), and is sometimes the only practical and reasonable way to 

navigate.  For example, pilotage is how glider pilots find their way on cross-country flights as it is 

impossible for them to follow a set course over the ground. 

What you will need for pilotage is: 

1. A map, or good knowledge of the terrain you will fly over. 

2. A note-pad and pencil. 

3. A watch. 

4. Information about your destination. 

Preparing for your flight 
The most important thing to do before any cross-country flight is to know where you are going, how you 

will get there, and how long it will take.  This basic information is important no matter what navigation 

method you choose.  

The second most important thing to know is what the weather is like.  Will the cloud ceiling and visibility 

be good enough for your flight all the way from departure to destination?  How strong is the wind, and 

from what direction; this will affect the time it takes to get there. 

In real life someone should always know where you are going, when you expect to get there, and what 

route you’re planning to follow.  In some circumstances you will be obligated to file a flight plan by law.  



In all cases someone should know where to look for you if you never show up at the destination; no 

matter how short the trip. 

The map 
Pilots should generally use an aeronautical chart.  For pilotage in Canada you will want to use a VFR 

navigation chart.  These charts show airports, land masses, power line right-of-ways, railroads, and other 

landmarks.  They also show control zones, hazards, and other information that is useful to pilots. 

You can use other types of maps for pilotage.  For example, glider pilots often use standard 

topographical maps since they show more information of interest to gliders, like landable fields and 

gravel pits.  When using something other than an aeronautical chart, make sure to add critical 

information that may be missing.  For example, it is worth at least drawing a 10nm circle around the 

Halifax airport and then staying out of it. 

The route, position, time & distance 
These three things are the very heart of any navigation exercise.  You must always know where you are, 

where you are going, how far it is, and how long it should take you. 

With pilotage the route may be as simple as saying: “follow highway 103 to Liverpool; turn north and 

follow highway 8; look for the airport near the intersection of highway 210.”  You should draw the route 

on your map; this will help you keep track of where you are. 

As you fly along the route, be sure to mark your position every 15 minutes or so, along with the time.  

This will help you find your way if you get lost. 

You should always know, if even only roughly, how long the flight will take.  Ideally, you should know 

that for each leg of the route as well as overall.  This will both help you find your way, and make sure 

you have enough fuel to get there. 

The destination 
Often, people using pilotage will already know all about the destination airport (or farmer’s field), if you 

don’t it’s important to find out.  Many airports have special procedures, odd taxiways, training areas 

nearby, and other things you need to know as a pilot. 

The Government of Canada produces a publication known as “The Canada Flight Supplement” that has 

detailed information about almost every airport in the country.  There is a rather old (and somewhat 

incomplete version of it available here: 

http://www.ivao.ca/charts/cfs 

  

http://www.ivao.ca/charts/cfs


Assignment 
Don’t forget to log your time. 

1. Using pilotage alone, fly from Shearwater to the Moncton airport with a Cessna 172 during 

daylight hours.  Enter the circuit and make a normal landing there.  Set the weather to unlimited 

ceiling and visibility with no wind.  Log your time and make a note of any difficulties you 

encountered. 

2. By pilotage, fly from Shearwater to the Liverpool Airport with a Cessna 172 during daylight 

hours, enter the circuit and land.  Once again, set the weather to unlimited ceiling and visibility 

and no wind.  As before, log your time and make a note of any issues you had. 

3. Using only pilotage, fly from Shearwater to Debert in a Cessna 172 and conduct a landing on the 

appropriate runway.  Make the visibility 2 miles, the ceiling as 1000 ft overcast, and the wind as 

20 kts from the north west. 

4. What disadvantages can you see to using the pilotage method of navigation? 

 

 


