


What 1s GNSS?

* GNSS stands for Global Navigation Satellite System. Ty A\

* Itis a general term for all satellite navigation systems. AW

e GNSS includes:
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What 1s GPS?

GPS is an acronym for Global Positioning System

NAVSTAR (Navigation Satellite Timing and Rangl s,fhg 5narhe
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ftp://tycho.usno.navy.mil/pub/gps/gpsb2.txt
ftp://tycho.usno.navy.mil/pub/gps/gpsb2.txt

User Segment
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The 3 Segments

Space Segment
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% Master Control Station
A Ground Antenna
@ Air Force Monitor Station
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¢ Alternate Master Control Station
AFSCN Remote Tracking Station
~ @ NGA Monitor Station



Control Segment

The Control Segment is the big brother of the GPS satelllte

constellation. \}i&w?“ .

Control Stations continuously track and e G ,‘3’-‘ N
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Space Segment

There are at least 24 satellites in operation at all tlmes Currently
there are 31 satellites available for use. o
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User Segment

 The user segment is you and me and a whole list of other people.

*Surveying, Mapping & GIS
*Agriculture |
Utilities and Constructlon
°AV|at|on 1 ; 39



How does GPS work?

 GPS is based on satellite ranging. This measurement is
determined by timing how long it takes a radio sighal to
reach the GPS receiver from the satellite, and:using that
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time to calculate distance. P e
A e

.-\‘-

¥
4 X7,
Vg,
&
Distance
Distance
\ o Distance
4 Distance ™
..;‘ )
Ny 4

o / | i
A S Receiver

2 ‘J ‘.‘;I\ FTJOws
» . ,‘..’ Ve % '
4 S e Sy r P ‘,' ?,' (.A-
. . . . Y
. ’ r . = : <y .' - ..‘ U
& 'J " v, — =




Measuring Distance

"

* To measure the distance you need to know two thing\s'. The‘speed
of a radio signal, which is equal to the speed of Ilght (186‘282




How Is the time calculated?

Each GPS satellite transmits data that indicates its location
and the current time. All GPS satellites synchronize

operations so that these repeating signals are trqggmitted at
the same instant. AN NS

The GPS receiver compares dlgltal des at :
precisely the same tlme by a GP fe.[ %’nd the GPS’
receiver. NN = W
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Pseudo Random Code

The Pseudo Random Code is the code used for
communication between the satellites and rece;)\gers Itsa

The signal is so compllcated that?t airg{aé’f 1ooks Irke random

electrical noise. Hence the naﬂie""Ffse‘udo Random."
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Distance = Velocity X Time

* When calculating the distance you are taking the time it takes
the signal to reach you and multiplying that by the speed of
light. The satellite code and the receiver code are generated at

exactly the same time. ? i"f‘f-‘,’:-?-f'if :
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186,000 mps x 0.06 seconds'- 11 160 mlles

Calculating Distances Between Satellltes and Recewers
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Difference
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Calculating Position
It’s called Trilateration.

Trilateration the measuring of the distance from at least three sajcé.llites to

establish a position on Earth. AL LR
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The accuracy of a measurement based on three sa ‘%i,b%imshéd
due to non-synchronization of clocks in the GPS'Sate | ?Eéfecejver So a
fourth measurement from another satelllte S use (o elimir enjming:offsets
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Example of Finding Your: Position

Satellite Ranging

One satellite: Position is Two satellites: Position is Three satellites: Position is
anywhere on surface of sphere anywhere on circle where spheres one of two locations where all three
interesect. spheres intersect.

Location nearest Earth is chosen
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A fourth satellite is required'to.
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One More Example in 2D
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You are 427 miles away from
one satellite. You could be
anywhere on a big circle.

Now, you get a reading from
a second satellite, and you
are 536 miles away from it.

~You could be anywhere the
~ two circles intersect.

Okay, now you have a
~reading from a 3™ satellite,
““and you are 216 miles from

it.

All 3 circles inters
point ”mu




Other Elements of GPS
The Almanac

"

An almanac is a general bus schedule of where the satejlltes will
be for a particular time of the day. '




Why Is an almanac important?

You can use an almanac file to see when the best time for.you
to go out an collect data with your GPS recelver \\’
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The almanac will tell you how many sa ou will be able
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Ephemeris Information

The DOD constantly monitors the orbit of the satellites looking for
deviations from predicted paths. Remember the Control
Segment?

gravity. Even though the satellites po " .
monitored, they can't be watched e;mgr geéeéhd So sllght position

or “ephemeris" errors. can sneakjlﬁ;'bescv?e‘én monltormg times.
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Sources of Error in GPS

 Atmospheric Delay

e Multipath e

* Obstruction R s ,

unreflected
signals

Empty space

Disturbed propagation

Ionosphere

Troposphere
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Atmospheric DeI y
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. GPS signals bounce around when travelmg through tbe‘

* The signal is delaye,d‘
position by changfh t
signal to reach'- }v
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Multipath Error; DA
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Multipath error occurs when azGPS sngnal bounces \\. .
(reflected) off an obJect bef re
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A few examples mcly;d

lot full of cars. ,\ar"°
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Obstructlons -
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Differential Correction
Short Version




GPS and GIS Waorking.Together

GPS can provide any point on earth with a unique address It’s
latitude and longitude location.
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GPS tells you that you a,revat pomt XYZ
X,Y,Z is an oak tre@\ ,‘355’* ‘
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GPS and GIS Work Together

* GPS tells us where the location of an object is; GIS :cei‘l"s us what
the object is and any additional |nformat|on we want Lo. Ionow
about the object. \ ""’\
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Types of Features

There are three types of features which can be mappéd:

Points, Lines and Areas. , N
| \‘l\il‘-'”b\'
"'c.).\ 2
A Point Feature is a single GPS coordlnate 2 ict {gs.‘q',
identified with a speC|f|c Object RS N N
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A Line Feature is a coljgé:’clon of GR@% ', io which are identified:

with the same Qb;eg‘and Imke e.&l'ﬁr to form a *w
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Feature Descriptions

* The ability to describe a Feature in relation to a multi- 'Iayered
database is essential for successful assimilation with any GIS .
system.

* For example, it is possible to' map the locati 1 of eack Eq'u,s_e ona
city block and simply Iabe.l'each coordinat 3 ';,‘ ‘a"g,@&h;ﬁuse \
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Feature Attrlbutes

* These categories of descriptions for a feature are know as :
attributes. Attributes can be thought of as quest|ons vstheh are




Feature Attribute VValues

Each question asked by the attributes must have an answer. The
answers to the questions posted by the attributes L are

called values.

For Example: Feature = Tree

Type of tree g
Helghtohree - SR wu Value 20, _
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Final Step Is to Export the Data to
GIS

« After the GPS data has been collected, downloaded, and
corrected, the data can be exported into a GIS system §uc-h as

ArcGIS. Y

The house Iayer wo=u1d-be a pon:i_ﬂayap*Tﬁ'e road laye wo%be a
MEREVE and thezéhjcgl Iayer ’ C ’ 'I‘é a area Iay‘é i
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