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Introduction to GPS
Or “Where the Hell Are We?”

John Gardner Dunn & Damon K. Broglie

Given 20 to 30 highly motivated undergraduates, a classroom environment with PowerPoint slide capabilities, computer terminals, several hand held global positioning system receivers and large outdoor 
venue, the instructor will conduct a three hour block of instruction including an explanation, demonstration and practical application of GPS capabilities.

At the conclusion of three modules of instruction each student will be able to:
Find their position on the earth in at least one of three coordinate systems by means of a GPS receiver
Create waypoints in the GPS
Find objects hidden a field at BFL using the GPS
Upload data from the GPS to a computer and
Construct a simple map with the above data

Module I (50min): Didactic in WEL 2.256.
Materials: PowerPoint slide projector and handouts to each student 

•Introduction to the graticule (grid), Universal Transverse Mercator (UTM), degree minute second, and decimal degree systems.
•Brief history and theory of GPS, satellite array and differential
•Capabilities and limitations including sources of error
•Operating instructions

Module II (25 min): Field demonstration, Suzie’s Meadow (BFL)
Materials: 1 GPS receiver, 1 GPS for instructor

•Powering up and satellite acquisition
•Converting between UTM, ddd mmm’ ss”and dd.dddddd
•Entering waypoints and enabling tracklog
•Map displays
•Goto feature

Module III (60 min): Practical application, BFL
Materials 1 GPS per student/pod, items hidden in the field but marked as waypoints in each GPS to include: homework drop coupons, test points etc.
•Scavenger hunt
•Rally back at BFL Room 119

Module IV (50 min): uploading and mapping, BFL Room 119
Materials:  1 GPS, computer per pod

•Connecting
•Uploading
•Map software, displaying and printing
•GIS introduction 

Please take your seats.
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Introduction to Global Introduction to Global 
Positioning Systems Positioning Systems 

(GPS)(GPS)

or or 
“Where the hell are we?”“Where the hell are we?”
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Class and LabClass and Lab

ExplanationExplanation
DemonstrationDemonstration
Practical ApplicationPractical Application

GPSGPS
(Global Positioning System)(Global Positioning System)

[acronym, noun][acronym, noun]
A network of satellites that A network of satellites that 
continuously transmit coded continuously transmit coded 
information, which makes it possible information, which makes it possible 
to precisely identify locations on to precisely identify locations on 
earth by measuring distance from earth by measuring distance from 
satellites.satellites.
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A network of satellites…A network of satellites…
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...that continuously transmit coded ...that continuously transmit coded 
information…information…
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……which makes it possible to precisely which makes it possible to precisely 
identify locations on earth by identify locations on earth by 

measuring distance from satellitesmeasuring distance from satellites

How does it all work?How does it all work?
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Text

Pseudo Random CodePseudo Random Code

So what if I’m a little off?So what if I’m a little off?

vv==dd//tt

300000000 300000000 m/sm/s = = dd//.001 sec.001 sec

300000000300000000 * * .001.001 = = dd

300000 meters = 300000 meters = dd

That’s That’s 186186 miles!miles!
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ErrrorsErrrors

DGPS DGPS 
(Differential Geographic Positioning System)(Differential Geographic Positioning System)
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WAAS WAAS 
(Wide Area Augmentation System)(Wide Area Augmentation System)
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N30°   30’  00”

N30.5000°

dd°  mm’ ss” 

dd.dddd°

Decimal Degrees

Degrees, Minutes, Seconds

UTMUTM
(Universal Transverse (Universal Transverse MercatorMercator))
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Northing, Easting
3375148,   356051
Zone 14R

N30°   30’  00”
W178° 30’ 00”

N30.5000°
W178.5000°

UTM

GarminGarmin eTrexeTrex

VistaVista
LegendLegend
VentureVenture

55thth generationgeneration
WAAS capableWAAS capable
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Getting to Know Your UnitGetting to Know Your Unit

Tasks for the Field ExerciseTasks for the Field Exercise

Determine positionDetermine position
Convert the position between UTM, Convert the position between UTM, 
dd.dddddd.dddd°° and and dddd°° mm’ mm’ ssss””
Create WaypointsCreate Waypoints
Enable TrackingEnable Tracking
Find established waypoints Find established waypoints 
(scavenger hunt)(scavenger hunt)
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WaypointWaypoint
An electronic “flag” in the groundAn electronic “flag” in the ground
Marks a point of interestMarks a point of interest
Appears as a dot on the displayAppears as a dot on the display
User named or default numberedUser named or default numbered
eTrexeTrex will store up to 500 waypointswill store up to 500 waypoints

TracklogTracklog
Creates a miniCreates a mini--waypoint at a waypoint at a 
selected time intervalselected time interval
Leaves a trail of electronic Leaves a trail of electronic 
“bread crumbs through the “bread crumbs through the 
forest”forest”
Useful for backtracking if lostUseful for backtracking if lost
For marking trails and linear For marking trails and linear 
featuresfeatures
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GOTO FunctionGOTO Function
Guides user to a given Guides user to a given 
waypointwaypoint
Route is straight line and Route is straight line and 
though the shortest and though the shortest and 
not necessarily the best not necessarily the best 
distancedistance

CaveatCaveat

GPS is a navigation aid, you are the GPS is a navigation aid, you are the 
navigator.navigator.
GPS is not a substitute for GPS is not a substitute for 
fundamental skills of terrain fundamental skills of terrain 
association, map and compass and association, map and compass and 
dead reckoning.dead reckoning.
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On the WebOn the Web

http://www.trimble.com/gps/http://www.trimble.com/gps/
http://http://www.garmin.com/aboutGPSwww.garmin.com/aboutGPS//

SourcesSources
Armstrong, N. Photograph of E. Armstrong, N. Photograph of E. AldrinAldrin and Flag on the Moon 1969and Flag on the Moon 1969
Dana, P. illustrations, images and information from The Dana, P. illustrations, images and information from The 
Geographers Craft,Geographers Craft, Department of Geography, University of Department of Geography, University of 
Colorado at BoulderColorado at Boulder 19961996
DorDoréé G. Adam and Eve leaving the Garden, painting 1866G. Adam and Eve leaving the Garden, painting 1866
WunschWunsch, P. Hansel and Gretel in the Forrest, illustration 1889, P. Hansel and Gretel in the Forrest, illustration 1889
http://http://www.garmin.com/aboutGPSwww.garmin.com/aboutGPS//
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