GPS Position Measurements - Field
Today we will use Garmin handheld GPS units to take position measurements to learn about the accuracy (resolution) of GPS position measurements. I want you to try out the various features of the receivers to get a feel for the data quality and limitations. These units are designed for consumer use so they don't represent the best performance you could expect from a professional-grade unit.

First we will go outside and turn on the GPS units to get an initial position.  We will then walk to a nearby field to try “writing” words in the field.  The GPS unit will record position points at regular intervals as you walk across the field to trace out the letters.  Later we will upload the GPS points to mapping software and “connect-the-dots” so your words will appear on the computer screen. 
GPS Initialization 

1) Once we’re outside, turn the unit on and wait until the start-up warning screens go by and the satellite status screen appears. A list of satellite numbers will appear as the unit acquires signals from the constellation currently visible in the sky.  Write down the satellite numbers and their corresponding signal strengths as shown by the bar graphs. Write down the location (compass bearing and angle above horizon) for each satellite as shown by the sky plot on the left of the screen.
2) Once the receiver has acquired its position it may jump to the map screen.  Use the “Page” button to cycle through the different screens until you come back to the satellite status screen.  
3) What level of GPS recording is shown by the receiver (2D GPS, 3D GPS, 3D Differential, etc.)?

4) What is the estimated accuracy of the current readings as displayed by the receiver on the satellite screen (some older units will not report this value)?  Do you notice changes in the accuracy as the GPS recording level changes?

Recording Data

1) Now that we have an idea of the receiver’s resolution, we need to consider how larger your letters need to be and how much space is available in the field.  Note that if your receiver shows 5 m accuracy, any two adjacent points need to be at least that far apart to be distinguished from one another.

2) Start by measuring the dimensions of the field to determine the amount of space available on your "canvas."  Walk the length and width of the field and note the UTM coordinates at each end to calculate the distances.

3) You will also need to consider the rate at which the receiver records points along the tracks.  You should record points no more than every 5 seconds.  This value is set within the main menu of the receiver.

4) Each of you will "write” a word on the field by walking out the letters of your name in the field as the GPS records the track. Consider how large the letters will have to be given the resolution of the received signal (e.g. if you have 5 m resolution, how far apart to lines of the letters have to be so they won't potentially cross due to measurement error?). Perhaps you will only be able to fit your initials if your name is “Alexander Franklin-Johansson”. 
5) Will import data as text (ASCII) file: Don’t save the track on the GPS (don't give it a unique name). Garmin GPS receivers save tracks at lower precision of the lat/lon values than they save in the Active Track buffer.  We will download the active track to the computers and load the data into ArcView.

6) Will import data as ESRI shapefile: Save each of your traced objects (the perimeter, each “word” you trace) as a separate track in the GPS receiver.  Give each a meaningful name so you’ll remember them later.  If your receiver lost lock on the satellites while you were tracing out an object you will need to save each piece of the track separately.
