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Figuring out where we are 

• Looked to the stars 

• Observed our surroundings 

• Identified landmarks 

• Mountains, streams, trees 

• Drew in the sand 

• Made maps 

• Clay, sticks, skins, parchment, paper, computers 

 

 

 



Maps are composites of how we 
look at the world  
• World is a sphere (Aristotle -  350 BC) 

• Measure distance:  Circumference of globe by observing 
shadows and stars (the Sun) (Eratosthenes – 200 BC) 

• Minutes and seconds of a degree (Ptolemy – 130 AD) 

• Latitude and Longitude 

 

 

 

 



Tools for positioning:  where are we? 

• Compass 

• Sextant 

• Laser rangefinders 

 

 

 

 

• GPS 

 



GPS  Applications   

- Positioning  (single positions) 
 where am I ? 
 
 
- Navigation   
 get me from point A to point B 
 
 
- Mapping 
 - roads, trails , utilities, etc.,etc., etc. 
 - bring data into a GIS 

A 
B 



1)  A constellation of satellites (about 24) 
 orbiting the Earth  

-- Navstar (Rockwell) 
-- 11,000 miles from Earth 

-- each emitting a radio signal 
 about every second 

The 3 Components of GPS  



2)   The Receiver 

- Recreational Grade  
     inexpensive, fun 
     limited capability 
 
- Resource Grade 
     more expensive  
     2-5 meter capability 
 
- Survey Grade  
      very expensive 
      sub-centimeter capability 

The receiver picks up and processes 
the incoming signals sent by the satellites 



3)  The Control Segment 

Department of Defense operates 5 ground control stations 
around the Earth 

It is by way of these stations that satellite orbits 
and broadcast information can be altered 



How GPS Works: 

- the GPS receiver must pick  
up the signals from at least 3 
 (preferably 4) satellites.  

-  Using information in the signals, 
    the receivers can determine  
       1) the satellites position in space 
       2) the distance to the satellite 
 
 distance = time it takes signal to travel  * speed of signal 

- your position is then determined by: 
 
             TRILATERATION 



Common Error Sources: 

--  atmospheric  error  
 signals are delayed as they  
 pass through our atmosphere 
 

--  blocked views  
 - dense forest canopy 
 - buildings 
 

--  multipath error 
 -signal bounces off other 
 objects (water, buildings) 
 

--  satellite geometry  (DOP’s)  
 -best when satellites are 
 spread out across the sky  

Note: 
clouds, rain, and snow 
do NOT affect GPS  
performance 



UTM -- Universal Transverse Mercator 

• Projection and coordinate 
system 

• Tangent along central 
meridian 

• Greatest accuracy  = 

    central meridian (where the 
cylinder touches the Earth) 

• Earth split into 60 zones 
(cylinder placements) 

• Each zone is 6o in width 
• Each zone is its own 

coordinate system 
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Heading into the field 
• Compass 

• Topographic maps 

• Field notebook 

• GPS – Garmin eTrex HC series 

• Extra batteries:  AA batteries (Alkaline, NiMH, Lithium) 

• Note:  you have to set the battery type for accurate battery 
capacity status 

• Note:  Remove the batteries when not in use 

 



Getting to know your GPS 



Using your GPS 
• Setup 

• Waypoints 

• Tracks 

• Navigating 

• Routes 

• Downloading 



Setup 
• Press and hold the power key to turn on or off 

• Press and release this key for backlighting 

• Move Rocker up/down to change backlighting 

• The status bar appears below the backlight slider. 
• View time, data, and battery capacity/status. 

 

 

 

• Press Menu key.  Scroll to Setup. Select System. 

• Scroll to Battery Type. 
• Select the appropriate battery. 

• Press Menu key.  Scroll to Setup.  Select Units. 
• Select Position Format:  decimal degrees or UTM 

• Select Map Datum:  WGS 1984 

 

*Scroll to options using Rocker key 
*Select option by pressing on Rocker key 



Initializing GPS 
• When you turn on the GPS receiver  it needs to collect data 

from the satellites and find its location. 

• Hold the unit in front of you. 

• The screen should indicate that it is “Locating Satellites” and then 
“Acquiring Satellites” when enough signals are acquired to fix the 
location. 

 



Creating and using Waypoints 
• Waypoints are locations or landmarks you record and store in 

your GPS. 

• You can enter waypoints 3 different ways: 

• Press ENTER while at the locations (press the Rocker key) 

• Create a waypoint on the Map Page 

• Enter coordinates for a waypoint manually 

• Marking your Current Location: 

• From the Main Menu, select Mark. 

• Press and hold the Rocker  

• Click OK to accept information 

 
NOTE:  Before you click OK, scroll up to  

the waypoint number and give it a  
more meaningful name.  



Other Waypoint information 

• Editing waypoints: 
• Press and hold Find. Select Waypoints. 

• Select the Waypoint you want to edit and press the Rocker. 

• Highlight each field you want to change. 

• Delete a waypoint: 
• From the waypoint page, select the waypoint to delete. 

• Find a waypoint: 
• Press Find.  Select Waypoints, choose a waypoint. 

• Calculate a location by averaging 
• Find the location you want to calculate an average for 

• Press Mark. Select Avg. The unit will start averaging position 
readings. 

• Select Save.  OK. 



Manual key-in of coordinate pair into a 
Waypoint 

• Go to Mark Waypoint page 

• Select the field that you want to modify 

• You can input/modify the waypoint name, symbol, location 
(coordinates), elevation, and put in a descriptive note.   

• Once the desired data is input, select the OK 

 



Simple Navigation  
• Navigate to a waypoint entered into the GPS 

• Using the Map page: 

• Press Find.  Select Waypoints. Select the desired point. 

• Select the GoTo option at the bottom of the page.   

 Press the Rocker.  In the map, follow the line to  

 the waypoint location. 

• Using the Compass page: 

• Press the Quit key to turn on (or off) the compass 

• Press Menu, select Sight ‘n Go.  Follow the arrow.   

As you move the distance to destination should  

decrease. 

NOTE:  Calibrate the compass to ensure accuracy after installing new 
batteries or after moving more than 160km.   

 From Main Menu, select Setup, select Calibration and follow 
instructions. 



Changing data fields 

• On the Map or Compass page: 

• You can change the data fields for viewing 

• Press the Menu to view the map submenu list. 

• Select Data Fields.  Add data fields to view. 

• Press the Menu button. 

• Select Change Data fields.   

• You can now select the different fields and  

make changes to the way the data will be collected  

and stored. 

• Some good data fields are:  

“Distance to destination”,  “pointer”,  

“Accuracy of GPS”,  “Bearing”, and “Heading”  



General Navigation Tips 
• Keep moving  (unless you have calibrated the electronic 

compass in the unit). 

• Get “on line”  (get the pointer so it is pointing straight ahead 
towards your destination). 

• Once on line, pick a distant object to walk to that is on your 
line of sight and head for it (this way, you don’t need to 
constantly stare at the receiver). 

• If you encounter an obstacle (building, river, pond), traverse 
safely around it and continue. 

• Make sure you bring a compass and map at all times. 

• When you get close to your destination point, the “distance to 
destination” value will be near zero (and might starting 
jumping around).  You should be able to get within 10 meters 
(or better) of the exact destination point. 

 



Set up for Track logs 

• On the Main Menu, select Tracks. 
• On the Track Log page, click the Setup button. 
  
Recommended Setup 
 1.  Leave the Wrap When Full box unchecked  
  When the memory fills, it stops saving positions; otherwise it will ”wrap  
  around” and overwrite your initial saved positions   
 2.  Record Method: 
  Time - positions collected based on a time interval (below) 
  Distance - positions collected based on a distance 
  Auto - positions collected on an ad hoc basis 
  3. Interval:  When Record Method is set to: 
  Time - interval is the time between position collection 
  Distance -  interval is the distance between collected positions 
  Auto -can set interval to: 
          Most Often, More Often, Normal, Less Often, or Least Often  
 4.  Color:  pick a line color to display your track on the screen  
 5.  Data Card Setup:  allows you to store tracks on removable data card 

 



Track logs 

• Before your first feature, check the OFF circle (upper right) 

• Clear the “Active Log” (erases everything in the log – like a 
clean slate)  

• Find the starting point of your first “feature”, click the ON 
circle. 

• Start walking your line (or area) feature 

• When done with that feature (line or area), check the OFF 
circle. 

  (DO NOT Clear the active log at this point.) 

 Optional:  Save your previous track to a file  

• For subsequent features, repeat steps 3 through 6.  

 



More Tracks 
• View Track on the Map 

• On the Saved Track page, beginning, end markers and waypoints 
are displayed on a map. 

• Select the Saved Track from the list of tracks. 

• Select  Map.  

• Calculate Area of Track 

• In the Track Log page, select Menu. 

• Select Area Calculation and press the Rocker key. 

• Press Rocker key to start the area calculation as you move and 
define the boundaries. 

• When finished, press the Rocker key and select Save. 

 

 



Altimeter: profile of elevation 
• Press the Quit button until you reach the Altimeter page 
• Press the Menu button. 
• Select Plot over Time (Pressure) or Plot over  

Distance (Elevation) 
 

NOTE:  You will need to calibrate the altimeter. 
Press Menu.  Select Calibrate Altimeter. 



Download data from GPS 

• Be sure you have Garmin MapSource Trip and Waypoint 
Manager installed on your computer. 

• Connect the eTrex to the computer with the cable that came 
with your GPS unit. 

• Open Garmin MapSource. 

• Click Receive from Device from the Transfer Menu or Receive 
from Device icon                at the top of the screen  



Use the program DNR Garmin 

• This a program developed for the Minnesota Department of 
Natural Resources.   It is a free download off the web at: 

http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions/D
NRGarmin/DNRGarmin.html  

•  Follow instructions on handout. 


