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Appendix H – Global Positioning System
1.
Task
In this activity you will learn how to conduct a crash site survey, using a total station to determine location of crash debris.  In this activity, you will also learn how to operate GPS receivers and how to use them to navigate.  You will also perform a navigation exercise, striving to arrive within 15 meters of a target; as well as post-processing of given data files, achieving an accuracy of two meters.

2.
Purpose
To ensure that you know how to conduct a crash site survey using a total station and comprehend the principles of GPS operation and the limitations affecting accuracy.  This exercise directly relates to CIV ENGR 351, Civil Engineering Practices; and actual field operations.  You will use the concepts learned in this lesson when you do site plans in CIV ENGR 464.  

3.
Learning Objectives
a) Match a set of terms with their corresponding definitions.

b) State the principles of GPS technology that affect the accuracy and the usability of GPS (clock errors, atmospheric/tropospheric effects, and multipath).

c) Demonstrate proper procedures for use of GPS receivers and data collectors in accordance with the checklist.

d) Understand the limitations of GPS for precise surveying requirements and comprehend its advantages for certain types of data collection.

e) Explain the importance of pre-mission planning in conducting GPS surveys.

f) Be able to conduct a crash site survey using a total station.

4.
Role and Responsibilities Of Each Cadet and Flight Commander
a) Ensure each cadet has calculator, paper, pencil and FERL Handbook.
b) Ensure each cadet has applied sunscreen and has adequate water.
c)
Ensure each cadet arrives to the activity on time.
5.
Assignments and Assessments
a)
Each cadet will be assessed in regard to attitude during this activity.

b)
100 point group effort field activity based on completeness and accuracy of field data, field book, location maps, crash site map and debris map.

6.
Safety 
a) Be aware of dehydration.  Drink plenty of water.

b) Wear adequate sunscreen.
c)
Beware of wildlife (animals, snakes, insects).  Keep contact to a minimum.

d)
Follow lightening and storm warnings.

e)
Do not throw or mishandle surveying equipment.
7.
Equipment List
Cadet groups will be provided with field book, GPS and total station equipment required.
8.
Text
Be familiar with and bring activity notes, supplemental information, and your field books to the field exercise.

Global Positioning System - Field Problem

I.  Objective:

To navigate to the area to be surveyed with the autolevel and later with the crash site
II.  Requirements:
A.  Navigate to the predetermined survey site.  Find the rally point within ( 50 feet.

III.  Care and Handling of Equipment:
A.  GPS:  These are delicate electronic instruments.  Treat them as such.    

      Replacement cost for one system is $500!

IV.  Procedures:

Using information given by mentors proceed to Auto level site or Crash site.
CE 351 - GPS FIELD PROBLEM STUDENT CHECKLIST
	CRITIQUE AREA
	PASS / FAIL
	COMMENTS

	FIELD WORK
	
	

	Proper care and handling of equipment
	
	

	Number and identity of GPS's are noted
	
	

	Nearest landmark to navigation control point is recorded
	
	

	Sketches are made, in the field, of trees and location
	
	

	
	
	

	FIELD BOOK
	
	

	Ensure notes are neat and appropriate format is used
	
	

	List survey party members and all equipment used and the serial numbers
	
	

	General weather conditions
	
	

	Include number and identity of GPS's used during survey
	
	

	Identify path taken to road and general sketch of area
	
	

	In your conclusion, talk about the ease of use of the equipment, and the advantages and disadvantages of this type of automation.  Include three uses of this equipment.  Identify why it is better of worse than other equipment we've used in this course.
	
	

	Note:  No specific format is required for field notes on this problem.  You should create on appropriate format that includes all the required information.
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CAPE CANAVERAL AIR FORCE STATION, Fla. (AFPN) -- A Delta II, carrying a Global Positioning System satellite, launches from here March 31. The GPS system provides precise 24-hour navigational latitude, longitude, altitude, velocity and precise time information. In the first six days of Operation Iraqi Freedom, more than 80 percent of the munitions that hit several thousand targets were precision-guided. A GPS satellite emits a continuous navigation signal and orbits Earth every 12 hours. The system is so accurate that time can be figured to within 25 billionths of a second, velocity within a fraction of a mile per hour and location to within 16 meters, or about 52 feet. (Photo by Carlton Bailie of the Boeing Company)
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