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Satellite navigation systems all work broadly the same 
way.  The satellites are in known positions and each is  
constantly transmitting a signal.  Each signal includes  
information about the satellite it came from and a  
time-stamp that says when it left the satellite.  If a  
receiver can pick up signals from four or more  
satellites it can work out its location. 
 
The Global Positioning System (GPS), developed by the 
US Department of Defence and the Russian System, 
Glonass are the most commonly used Global Navigation 
Satellite Systems (GNSS). Europe is working on a next 
generation system called Galileo. 
 
Today in the UK, SatNav devices use the signals from 
the GPS constellation. 
 
P^qK^s fp ^ kbt ^ka rkmolsbk qb`eklildv¡ 
 

Today­s SatNav (GPS) has been around for over 20 

years and has been used extensively by the military, 

mariners, farmers, hill walkers and numerous other 
users for more than 10 years.  Hand-held SatNavs have 

been in the market place for some time but only now 

has the necessary technology become available to  
provide small cheap computers that can access the new 

detailed electronic maps that have helped make SatNav 

suitable for cars and mobile phones. 

 
This portable computing and mapping has created road 

navigation applications and is also allowing other new 

applications to develop, such as so called ®buddy  
finders¯ or automated tourism guides. 

 

 
 

 

 

P^qK^s pfdk^ip ^ob qll rkobif^_ib ql abmbka lk¡ 
 

Most users have had at least one experience of their  

SatNav not providing a position or taking a very long 
time to lock onto the satellites.  But SatNavs work  

sufficiently well to offer reliable information to many 

millions of people.  That is why it is so popular. 
SatNavs can take a few minutes to produce an output 

when first turned on because they need to ®acquire¯ or 
lock onto the individual satellites.  This process takes time 

if the SatNav does not have prior knowledge of where the 
various satellites are (the ephemeris data).  The process is 
fairly quick where there is a clear view of the whole of the 

sky, but takes longer in urban or wooded areas, with few 

satellites visible.  Unlike geostationary TV satellites GPS 

satellites are continually moving and a GPS receiver will 

be tracking several satellites at once (a minimum of 4 

but most receivers can track up to 12 satellites at 
once).  Because they are moving it means that the  

location of the satellites in the sky (the ®constellation¯) 

is always changing.  This means that the SatNav may 
suddenly stop working in a location where it normally 

never has a problem.  The good news is that because 

they are moving any problems with the constellation 
are normally resolved in a few minutes. 

 
Qeb jfifq^ov `^k g^j P^qK^sp¡ 

 
Military forces need to be able to protect themselves 

against opponents using SatNav against them, such as 

to guide a missile, and so need the technology to jam 
the GPS signal for their own protection. 

 

There are laws against jamming GPS signals, the same 
laws that stop pirate radio stations, so the military only 

jam GPS on very rare occasions and will inform specific 

user groups (such as airports and the coast guard) and 

the general public before doing so. 
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SatNav is the solution to all our location needs... 
 

Sadly this is not true, GPS systems do not work well  

indoors and can have difficulty in urban environments 
due to reflection of signals from buildings, etc and 

poor visibility of the sky.  Technologies have been  

developed to maximise the sensitivity of SatNav  
receivers and new satellites and systems, such as  

Galileo and a GPS satellite upgrade are planned but 

these will never work perfectly indoors. 
 

It is expected that SatNavs will integrate GPS with other 

location and motion sensors to provide an integrated 

navigation solution that can be used indoors and out 
but today the most generally available and standard 

means of finding your location electronically remains 

GPS. 
 

As already mentioned, knowing your location is only 

the start. We need to be able to display our location on 

a map, or to use it to find local ®points of interest¯ 
such as restaurants or tourist attractions.  Suitable  

applications and databases will continue to develop as 

our demands and our use of location technology grow. 
 
SatNavs lead people up the garden path (literally!)... 

 
There are plenty of stories about SatNavs in cars giving 

false information (unlike passengers with a map who 

never get it wrong!).  As mentioned before, sometimes 

a GPS receiver will have problems finding its position 
but this is very different to giving incorrect directions. 

 
Most false directions are either because of ambiguously 

timed announcements (such as turning off too soon) or 

more commonly due to poor or inappropriate route 

finding algorithms or mapping information eg Lorries 

using a map without the necessary HGV information 
such as height and weight restrictions.  It should also 

be recognised that there will always be a requirement 

for human decision making, for example the SatNav 
will not be able to discern which of two places with the 

same name is the intended destination. 

 
My SatNav does not choose the correct route... 
 

All SatNavs use what is called a routeing algorithm to  

select the best route between two locations.  Different 
manufacturers use different algorithms and different 

maps so will not always plot the same route.  The 

routeing algorithm simply looks for the best route from 
your location to your intended destination.  The  

simplest algorithm would draw a straight line from 

start to destination and then choose whichever roads 
are closest to the straight line.  Most SatNavs are more 

intelligent than that and know what sort of roads are 

on the route and so will select the faster roads, such as 

motorways, if that will save you time. 
 

 

Some systems can even be updated with traffic  

information in real time, comparing the expected delay 

with time needed for a longer detour.  Systems  

currently under development will also take into account 
social responsibility when planning, for example  

avoiding routes that take drivers past schools. 

 
However, these are no substitute for local knowledge; 

a driver may know that a road is particularly narrow 

and unsuitable or that the traffic is always bad in  

certain places so always avoids that area. 
 

Finally, if the map is out of date the SatNav will ignore 

new roads and may route users toward roads that have 
been closed.  The OS claim to make 5,000 changes to 

their MasterMap every day. 

 
Even on a brand new device the map may be out of 

date.  Mapping companies estimate that the shortest 

possible time between a change in the road network 

being cascaded down to devices is 6 months and can 
on occasion be considerably longer.  There is a cost 

trade off when buying a SatNav against the quality and 

age of the maps, which are often the most expensive 
part of the unit!  

 

Remember that SatNav is just a tool, not a replacement 

for human judgement and common sense.  SatNavs are 
just one source of information and drivers must remain 

alert to additional sources on the roads such as signage 

and signals. 
 
P^qK^sp `ob^qb ¬O^q Orkp­+++ 

 
As already mentioned SatNavs find the quickest/

shortest route.  By a process of analysis they may select 

roads that are unsuitable for heavy traffic flows.  This is 

particularly relevant when SatNavs are updated with 
live traffic information and try to find new routes 

around roads that are closed. 

 
It is common sense to check the route selected by the 

SatNav before setting off and most can quickly be  

re-programmed to find an alternative route - but this  
requires users to have read the instructions.  Users  

expect a SatNav unit to work straight out of the box, 

which they do, but the manual needs to be studied to 

become aware of the more advanced features, many of 
which may never be used if users do not read the  

manual.  Similarly once you have set off if a road sign is 

directing you in a different direction to the SatNav it is 
probably for a good reason and so road signs should 

still be followed.  It is also important to remember that 

access, weight and speed limits can change and so 

those marked locally on the road network are the  
ultimate authority. 
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How do I know which is the right device to buy...? 
 

There is a wide range of SatNav devices offering a 

great variety of functions and features.  Several  
consumer organisations and publications can provide 

advice on the importance of the various features and 

the performance of the various brands.  In June 2007 
the UK organisation Which? published a comparative 

report on SatNav equipment which not only ranks 

many of the current crop of mass market devices but 
also provides general advice for buyers ± see http://

www.which.co.uk/reports_and_campaigns/cars/reports/

running_a_car/accessories/Satellite%20navigation%

20devices/
satellite_navigation_essential_574_64529_3.jsp  

 

Drivers of heavy, tall or wide vehicles need to be  
cautious and select and use a SatNav appropriately.  
Some SatNavs allow you to select the type of vehicle being 

used and if this option is available it must be selected.  

However currently not all maps include information on 
height and width limits and warning signs remain the 

definitive source of information and must be observed. 

 
DMP ^rqlj^qf`^iiv qo^`hp ^ rpbo«p il`^qflk+++ 
 

Wrong, Global Navigation Satellite Systems (GNSS) 
both GPS and future SatNav systems such as Galileo do 

not know where you are; they simply allow you to 

work out where you are.  SatNav is based on broadcast 

radio signals and like television or radio only provides 
the user with the information contained within the 

broadcast message.  In the same way a television  

station does not know what each individual viewer is 
watching at any given time, GPS does not know where 

all users are. 

 
Fc F al klq e^sb ^ DMP F `^kklq _b qo^`hba¡ 
 

GPS and other SatNav technologies are just one of 

many locations technologies currently available.  The 
most common technique in use today uses the signals 

from a mobile phone.  Even without GPS, the position 

of a mobile phone can be determined within 300m. 
 

Whatever technology is used in the UK there is  

legislation in place to protect your privacy so that you 

are suitably informed if you are being tracked by  
electronic means. 

 
Why might I want to be tracked...? 
 

How often do you ring somebody on their mobile to 

find out where they are? 
 

Tracking systems are a useful extension of this ability to 

share your location. 

 
 

 

But a location is useless if it is not used in context.  

What use is knowing my coordinates if I cannot see 

them on a map, or tell my friend where I am?  Tracking 

can be used for remote workers, such as health or  
social care workers, who might be on their own in  

dangerous areas.  A tracking system means that if they 

need to call for help their location is immediately 
known. 

 

The same tracking technology is available for  
vulnerable people, such as dementia patients or  

children.  This technique can offer a level of  

non-intrusive protection. 

 
Of course there are some who might have no choice 

but to share their location, such as ®tagged¯ criminals  

monitored under offender tracking systems which help 
protect the general public. 

 
There is nothing to stop my employer, or other people, 
qo^`hfkd jb¡ 
 

All technology can be misused if there are no proper 

legal or voluntary agreements in place.  We are tracked 
in our daily life in many ways.  Your location is  

recorded every time you use a credit or ®loyalty¯ card 

and the technology already exists for you to be tracked 
through your mobile phone. 

 

In the UK, you are protected by the data protection act, 
where location data can only be used for a specific,  

normally anonymous, statistical analysis and cannot be 

retained.  With the advent of mobile phone and other 

dedicated tracking applications additional legislation 
has been introduced, and telephone operators and 

related organisations have produced a voluntary code 

to which they all adhere.  Applications that make use 
of location data require the user of the phone being 

tracked to give their explicit permission and processes 

are put in place to check that you are informed that 

you are being tracked.  For example with mobile 
phones SMS text messages are repeatedly sent to alert 

the user that they are subscribed to a tracking service. 

 
Employers who implement vehicle tracking technology 

are obliged to state the purposes for which this system 

will be used, and location information should not be 
used or purposes that have not been disclosed. 
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