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Summary

This document outlines five different GPS hardware / software systems.  For each system there is an overview which contains details regarding the systems specifications, a list of critical components, GPS models, differential components, accessories and web links.  
Below is a quick comparison of each system based on horizontal accuracy, cost, required user experience and training requirements.  This guidance document is intended to assist existing or potential GPS users to make better informed GPS decisions and align their specific user requirements to most appropriate hardware/software.
This summary should be used as a guide to the document section that best suits your individual GPS needs.  It should not be used by itself in choosing a system. 

System Comparison Chart
	System
	Accuracy
	Cost
	Level of GIS User

Experience Required
	Level of Training Required to Operate

	1
	2 to 15 Meters
	$200 - $700
	Low
	Basic user awareness for error reduction by technique, not by software automation.

	2
	Sub-Meter to 5 Meters
	$2500-$7000
	Low to Moderate
	Low to Moderate

	3
	Sub-Meter to 5 Meters
	$5250-$11000
	Low to High
	High

	4
	20 to 50 cm
	$9500-$11000
	High
	High

	5
	2 to10 Meters
	$525-$11000
	Varied
	Low to High**


** Depending on Hardware configurations
Audience

The target audience of this document is Geographic Information Systems Council members (GISC), Regional GIS coordinators, and Park staff and cooperators who are experienced in the current use of GPS hardware, software and theory. This is intended to serve as a guideline for the purchase and use of GPS hardware and software. 
This document is for the National Park Service (NPS) use only.  
This document is geared toward experienced users and recommends five hardware/software system packages. Although there may be situations where these recommendations won’t address field GPS user requirements, these suggested system packages address the vast majority of gps hardware/software situations faced by NPS staff.

There are other receiver manufacturers that have hardware and software on the market that may be comparable to the ones described below, but the systems discussed here are receivers and software that are already widely supported and used by NPS staff.

Assumptions

· Data collected with these systems will eventually be used in GIS

· National Park units have a range of GIS experience, and work in physical environments ranging from open areas to mountainous terrain, under canopy, urban environments and across a broad spectrum of climate regimes.

· Data collection is mostly done on foot, but also includes aerial, vehicular, and marine modes of collection.

· In most situations, Park GIS layers meet NPS standards of North American Datum of 1983 (NAD83).  These systems are in part selected due to their adherence to high quality datum transformation engines that respect the relative differences between the most current realizations between WGS84 and NAD83.  There are instances where communication of coordinates may be required in datums other than NAD83, however the storage of GPS data in NPS archives must adhere to NAD83 to meet federally mandated requirements.
· Use of ArcPad is “out-of-the-box” with no additional programming.

· Whenever purchasing a new system is considered, legacy equipment and software should be considered.  Rebates and software updates for expired licenses can reduce costs.  In addition, some software like Pathfinder Office allows multiple software loads, but concurrent use is constrained by the number of purchased license codes.
· Positional accuracies discussed in this document are horizontal.

System 1 - Garmin Handhelds/DNRGarmin Software
This system relies on two models of Garmin GPS receivers, DNRGarmin data transfer software, and several accessories to maximize simple point/track point collection that will be converted to point and line/polygon feature classes for simple ArcGIS tasks.  GIS attribution must occur post-field as these units are very limited in their capability to collect attribute data. This approach excels at navigation and collection using handheld digital cameras and collection of GPS-enabled photography.  Most park units should have at least one complete system with all accessories. Wide Area Augmentation System (WAAS) can be used with these units for real-time differential corrections in some open-sky environments.
System 1: Overview
	Horizontal Accuracy range
	2 – 15 meters

	Total Costs
	$300 - $700 (1 GPS kit + MapSource US TOPO CD)

	User GIS Experience
	Low

	WorkFlow Considerations
	User can control collection, shapefile generation and ArcGIS display with minimal training.

	Typical Applications
	· Map a fire perimeter; mark an incident location for rapid response, quick area calculation and trail layout, strong navigation requirements, simple GPS photo-linking with digital cameras. 
· Types of applications where speed of collection negates requirements for higher accuracy and where attribution is best served by hand written notation. 
· Attributes are added typically post-field. Simple codes can be entered in field using toggle key approaches.

	Training Requirements


	Basic user awareness for error reduction by technique, not by software automation.

	Cons
	· GPS precision not stored. 
· Under tree canopy, system errors may exceed 15 meters. 
· Poor data collection must be monitored and controlled by user. 
· Limited filtering in field of bad positional data.
· Additional attribution must occur post-field leading to poor standard control. 


System 1: GPS models
Either the Garmin Map60 or GarminMap76 series is recommended due to highest support, good field functionality and a proven track record. These provide at a minimum, WAAS reception, background maps, point averaging capability, a very good internal antenna and an external antenna connection. Additionally, these units include the ability to store date and time in a comment field that is used by DNRGarmin and GPS-PhotoLink for processing.  Purchase and use of Etrex models is not recommended.
System 1: Software  
DNRGarmin version minimum version 5.1.1 or 5.2 Beta is provided for free from the Minnesota Department of Natural Resources. (See link below)
System 1: Critical Components
	Item
	Costs

	Garmin Map60
	60 - $250

60CS -  $400

60CSx - $ 450

	Garmin Map76 series
	76S - $210
76CSx - $475

	DNRGarmin
	Free from website 

(see below)


System 1: Accessories

	Item


	Critical
	Recommended
	Costs

	Download Cable
	x 
(provided w/ purchase)
	
	$30

	USB to Serial Adaptor
	x

(when required)
	
	$30

	MapSource TOPO


	
	x
	$90

	Antenna and cable
	
	x
	$90

	Pen Paper 
(to record accuracy and attribute)
	x
	
	$0

	Carrying Case (GPS Outfitters)
	
	x
	$12

	GPS-PhotoLink
	
	x
	$234

	Real-time Differential Beacon Pack (Garmin GPSMap 60 and 76S only)*
	
	x
	$1300


* Realtime differential signal must be available

System 1: Web Links

DNRGarmin - http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions/DNRGarmin/DNRGarmin.html
Garmin - http://www.garmin.com/garmin/cms/site/us
GPS Outfitters - http://www.gpsoutfitters.com/
Gilsson Antennas - http://www.gilsson.com/gps_antennas.htm
GPS-PhotoLink - http://www.geospatialexperts.com/
3D Marketing, LLC. – http://www.3D-mktg.com
Note:  as with all internet purchases, only the direct seller of the systems are shown here.   Reseller options are available.
System 2 - ArcPad Mobile Mapping Software
These systems combine sub-meter to 2-5meter mapping systems that rely on both Trimble or Magellan/Thales CE Mobile Mapping GPS receivers and ArcPad as the field software.  All of these systems rely on some form of differential GPS and the integration of data into Geo-databases using ArcGIS Check in/Check out capabilities or via GPS Analyst.  This approach leverages ArcPad out-of-the-box GPS functionality with the ability to add and update existing feature classes in the park’s Geo-database. Wide Area Augmentation System (WAAS) can be used for real-time differential corrections in some open-sky environments. This is a lower cost entry point than system 3, and is not constrained to work only with Trimble manufactured GPS systems. 
System 2: Overview
	Horizontal Accuracy range
	Sub–meter to 5 meters

	Total Costs
	$2500 - $7000

	GIS User Experience
	Low to Moderate

	Workflow Considerations


	· Geo-databases with domains are required to be built beforehand. 
· Strong GIS support either at Regional or in-park (one person), and multi-user GPS.  
· Leverage of subtypes in a Geo-database, for instance provides even greater control over domains.

	Typical Applications
	· Updating pre-existing feature classes (either attributes or positions) through GPS or digitization on background layers that have known error budgets. 
· Map any point, line, or polygon for fire effects monitoring, natural resources study areas, vegetation mapping, GIS base mapping (well within Nat’l Map Standards of 1:24K).  



	Training Requirements
	· Low if simple checkin/checkout.  
· Moderate if not.



	Cons
	· Can have limited areas of data collection under tree canopy for sub-meter level of accuracy. 
· More expensive and higher level of training.


System 2: Variants

A. Trimble GPS, GPS Correct, ArcPad 
B. Trimble GPS, GPS Correct, ArcPad, ShapeCorrect, Pathfinder Office Software
D. Trimble GPS, ArcPad, GPS Correct, GPS Analyst

C. Magellan (Thales) GPS, ArcPad Extension, ArcPad, GPS Office
System 2: Critical Components

	Item


	System
	Costs

	Trimble GPS
	A, B
	$2350-$3950

	Magellan (Thales) Mobile Mapper CE
	C
	$1950

	Software ArcPad
	A,B,C,D
	ELA limited licenses

	Magellan GPS Office (ArcPad extension is included)
	
	$800

	GPS Correct
	
	$445

	GPS Analyst
	B
	$1795

	Pathfinder Office
	B
	$1795


System 2: GPS Models
	
	Model
	Accuracy
	Cost

	Trimble
	
	
	

	
	GeoXM
	2-5meter
	$2335

	
	GeoXT
	Sub-meter
	$3865

	
	ProXT (must add cost of data collector with this unit)
	Sub-meter
	$2245

	Magellan (Thales)
	
	
	

	
	Mobile Mapper CE
	2-5meter
	$1950


System 2: Differential Components

	Item


	Real Time Differential
	Post Processed
	What System
	Costs

	Geo Beacon
	Yes
	
	Trimble
	$1345

	Mobile Mapper Beacon
	Yes
	
	Magellan (Thales)
	$1150

	MobileMapper Office

(Thales Post-processing software)
	
	Yes
	Magellan (Thales)
	$800

	Pathfinder Office
	
	Yes
	Trimble
	$1795


System 2: Accessories

	Item


	Critical
	Recommended
	Costs

	Hardware Extensions 
	
	x

2 year extension at time of purchase
	$405

	Large SD card (2 GB)
	
	x
	$30

	Serial Port Clip GEO series
	
	x
	$85

	GEO-XM Hurricane Antenna and cable
	
	Free up hands, required for canopy data collection
	$625

	GEO Car power adapter
	
	x
	$85

	Case Pelican 1500 series
	
	x 
	$140


System 2: Web Links

GPS Analyst - http://www.trimble.com/gpsanalyst.shtml
Trimble - http://www.trimble.com/index.aspx
Trimble GeoBeacon  - http://www.trimble.com/geobeacon.shtml
Magellan (Thales) - http://pro.magellangps.com/en/solutions/mobilemap/
Pelican Cases - http://pelican.com/home.php
GPS Correct - http://www.trimble.com/gpscorrect.shtml
Coast Guard Beacon System (NDGPS) – http://www.navcen.uscg.gov/dgps/default.htm
System 3 – TerraSync-Based GPS Collection
These systems combine sub-meter to 2-5meter GPS with TerraSync Professional field software designed to work with Trimble Pathfinder Office (PFO) or GPS Analyst extension for ArcGIS. TerraSync/Pathfinder Office workflow provides industrial-strength functionality, with data dictionary utility, multiple receiver configuration utilities, data transfer, post-processing, GPS data editing and export to GIS formats. This is a system for building a foundation of GIS layers where GIS sophistication is low. The TerraSync/GPS Analyst workflow relies on ArcGIS editing workflows and direct loading into Geo-databases. This is a system requiring GDB’s in place and editing of data occurring inside ArcGIS.  All of these systems rely on some form of differential GPS (both PFO and GPS Analyst have post-processing differential utilities built-in).  
System 3: Overview

	Horizontal Accuracy range
	Sub–meter to 5 meters

	Total Costs
	$5250 - $11,000

	GIS User Experience:
	Low (if exporting to shapefile with PFO), High if using GPS Analyst



	Workflow Considerations
	· Popular approaches include a data dictionary and require users to collect and handle all processes up to shapefile export. 
· A GIS person is required for final roll up or loading into Geo-database.

	Typical Applications
	· Where data generation requires no or little pen-based digitization but, all GPS collection. 
· High accuracy base mapping needs; e.g. Underground utilities; facilities.

	Training Requirements
	High

	Cons
	· Costs, high training and currency requirements for hardware/software, 


System 3: Variants


A.
GPS, TerraSync, Pathfinder Office

B. 
GPS, TerraSync, GPS Analyst

System 3:  Critical Components

	Item


	System
	Costs

	Trimble GPS receiver
	A, B
	$2350- $3900

	TerraSync
	A, B
	$1165

	Pathfinder Office
	A
	$1795

	GPS Analyst
	B
	$1795


System 3:  GPS Models

	
	Model
	Accuracy
	Cost

	Trimble
	
	
	

	
	GeoXM
	2-5meter
	$2335

	
	GeoXT
	Sub-meter
	$3865

	
	ProXT (must add cost of data collector with this unit)
	Sub-meter
	$2245


System 3:  Differential Components

WAAS reception is provided on all systems. Post-processing provides highest insurance of differential corrections and is provided in both variants of System 3.  Additional real-time equipment (Geo Beacon) must be purchased for each GeoXM, GeoXT, ProXT if real-time radio beacon differential is a requirement. 
	Item


	Real Time Differential
	Post Processed
	What System
	Costs

	Geo Beacon
	Yes
	
	Trimble
	$1345

	Pathfinder Office or GPS Analyst
	
	Yes
	Trimble
	$1795


System 3: Accessories

	Item
	Critical
	Recommended
	Costs

	Large SD card (2 GB)
	
	x
	$30

	Hurricane Antenna 
	
	x

Free up hands, required for canopy data collection
	$625

	Serial Port Clip GEO series
	
	x
	$85

	Software Maintenance extension
	
	x

2 year extension at time of purchase
	$350

	Hardware Extensions 
	
	x

2 year extension at time of purchase
	$405

	Case Pelican 1500 series
	
	x
	$140


System 3: Web Links

GPS Analyst - http://www.trimble.com/gpsanalyst.shtml
Trimble - http://www.trimble.com/index.aspx
Trimble GeoBeacon  - http://www.trimble.com/geobeacon.shtml
Coast Guard Beacon System (NDGPS) – http://www.navcen.uscg.gov/dgps/default.htm
Pelican Cases - http://pelican.com/home.php
System 4 – Trimble H-Star High Precision System
This is a 20cm - 50cm system with high precision capabilities. This system pushes the limit of mapping-grade gear and requires a sophisticated level of data collection and software manipulation. Strict collection guidelines must be adhered to for maximum accuracy.  For instance, holding a GeoXH in a persons hand and attempting 30cm accuracy is simply not possible.  General use of this equipment requires attention to detail, use of tripods or 2meter poles and strict adherence to availability of dual-frequency base stations within 80KM or 200KM of the rover location.  This system is not for beginners, but can be used as a sub to 5 meter system if desired. H-Star differential utility is found in both variants A (TerraSync/Pathfinder Office) and B (ArcPad/GPSCorrect/GPS Analyst). 
System 4: Overview

	Horizontal Accuracy range
	20 - 50 cm

	Total Costs
	$9500-$11,000

	GIS Experience
	High; error mitigation; post processing tasks required for H-Star Processing

	Typical Applications
	· Open sky mapping areas. 
· Most often static collection (ground control points). ; e.g. underground utilities; facilities, archeological control mapping.

	Training Requirements
	High

	Cons
	· No real-time positioning to this level of accuracy. Long occupation times (min. 2 minute). 
· Proximity to dual-frequency base (80km for single base; 200km for triple base).
· Open sky to light canopy required for high precision positioning; carrier-phase positioning, costs, high training and currency, high repair cost after 3 year warranty.



System 4: Variants


A.
Trimble H-Star GPS, TerraSync, PathFinder Office


B. 
Trimble H-Star GPS, ArcPad, GPS Correct, GPS Analyst

System 4: Typical System Components
Must collect with Zephyr antenna, and stable support
	Item
	System
	Costs

	Trimble GPS receiver
	A, B
	$3145 or $4765

	TerraSync
	A
	$1165

	Pathfinder Office
	A
	$1795

	GPS Correct
	B
	$445

	GPS Analyst
	B
	$1795

	Zephyr Antenna
	A, B
	$1975

	2 meter pole (recommend carbon fiber) or bipod with data collector bracket
	A, B
	$700


System 4:  GPS Models

	
	Model
	Accuracy
	Cost

	Trimble
	
	
	

	
	GeoXH
	20cm
	$4765

	
	ProXH (must add cost of data collector with this unit, i.e. Recon, Ranger, Juniper Archer)
	20cm
	$3145


System 4:  Differential Components

For full performance, H-star requires post-processing with Trimble Pathfinder Office ($1800) (version 3.1 or higher), baseline distance of 80km to at least one dual-frequency base station, or 200km distance to 3 dual-frequency base stations.  Requires at least 2 minutes of continuous lock on the same 5 satellites (hence the canopy restriction).  

System 4:  Accessories

	Item


	Critical
	Recommended
	Costs

	Software Maintenance extension
	
	x

2 year extension at time of purchase
	$350

	Hardware Extensions 
	
	x

2 year extension at time of purchase
	$405

	Case 
	
	x

(Pelican Series 1500)
	$140


System 4: Web Links
Trimble H-Star Technology explained -http://trl.trimble.com/docushare/dsweb/Get/Document-224437/022501-071_H-Star%20technology%20explained_0805.pdf
Trimble Pathfinder ProXH - http://www.trimble.com/pathfinderproxh_ts.asp
Trimble GeoXH - http://www.trimble.com/geoxh_ts.asp
Trimble Zephyr antenna - http://www.trimble.com/zephyrmgis.shtml
System 5 – Solutions using a GPS Receiver and PDA or Tablet PC for Attribution
These systems rely on a GPS receiver and some type of data collector. They may achieve 2-5 meter accuracy through post-processing or real-time differential corrections. Some Tablet PC’s have a built in GPS receiver; the project specifications should be reviewed to determine the required accuracy and matched to the technical specifications of the GPS receiver. Support for NDGPS and WAAS (open-sky) real-time correction is an advantage.
All systems require a Windows OS and field software. The field software choices are TerraSync Pro or ArcPad. If post-processing is required then Trimble PathFinder Office/ TerraSync or GPSCorrect/GPS Analyst are needed. Note that Trimble software will only work with Trimble GPS receivers.

NOTE: This group represents a heterogeneous set of systems to represent the complexity of hardware that is available. You must be aware of the hardware specifications and be careful when selecting system components - or the equipment may not support a desired protocol, a level of ruggedness, a desired precision, a particular software application, or provide post-processed differential correction. The features of each system varies and as such do not easily fit into the four classes of systems being recommended for standard usages.

System 5: Overview

	Horizontal Accuracy range
	2 – 10 meters

	Total Costs
	$525 - $11,000

	GIS Experience
	Varied

	Work Flow Considerations
	· Whether post-processing is necessary, whether data integration with a geo-database is a requirement. 
· Weight, daylight-viewable screen, hard keyboard, battery use, etc. can be strong considerations for type of equipment selected. 

	Typical Applications
	This is a heterogeneous set of systems, so applications will vary with the hardware. Some examples of applications are:
· Updating pre-existing feature classes on background layers through GPS or digitization (especially on the Tablet PC).  
· Mapping features for fire effects monitoring, natural resources study areas, and vegetation mapping.
· Tablet PCs may be good for applications with high notation requirements.

	Training Requirements
	low to moderate

	Cons
	· A “local expert” may be required for equipment setup or training when the hardware or software is very dissimilar from standard systems familiar to your regional or national technical resource.
· Non-integrated components (physically separated) can require more training and trouble-shooting.
· Can include many system considerations and variations that can require increased support and user sophistication.


Examples of System 5 Components:

System 5 – GPS Models:

	System


	WAAS
	Accuracy
	Ruggedized
	System Cost w/o software

	Juniper Archer with Trimble XC
	No
	2-10m or

2-5m post-processed
	Yes
	$1,875

	Trimble Recon (400 mhz) with Trimble XC flash card
	No
	2-10m or
2-5m post-processed
	Yes
	$1705

	Trimble Recon (400 mhz) and  external XB Receiver
	Yes
	2-5 m
	Yes
	$1705

	Trimble Juno ST Handheld
	Yes
	2-5 m 

(open-sky)
	No
	$585

	HP IPAQ and Trimble XC Compact Flash GPS card
	No
	2-10m or
2-5m post-processed
	No
	~ $600

	Panasonic ToughBook CF-19 Tablet PC w/ internal GPS receiver
	Yes
	2-5m if WAAS is available or with post-processing
	Yes
	$3500 – $11,000 (depending on GPS and type of differential used)


System 5 – Software Options:

	Software
	Cost

	ArcPad 

(attributing option 1)
	ELA limited licenses

	PathFinder Office
(post-process option 1 – requires TerraSync or GPSCorrect )
	$1795

	GPS Analyst 

(post-process option 2 – requires TerraSync or GPSCorrect)
	$1795

	Trimble GPS Correct

(attributing option 1 - for Trimble receivers only)
	$445

	TerraSync 

(attributing option 2 - for Trimble receivers only)
	$1165

	PFO or GPS Analyst bundled w/ TerraSync
	$2695


System 5: Web Links

All Trimble Products - http://www.trimble.com/support
Panasonic Toughbook - http://www.panasonic.com/business/toughbook/home.asp
HP IPAQ - http://h10010.www1.hp.com/wwpc/us/en/sm/WF02d/215348-215348-64929.html
Coast Guard Beacon System (NDGPS) – http://www.navcen.uscg.gov/dgps/default.htm
Glossary:

ArcPad Software: is software for mobile GIS and field mapping applications using handheld and mobile devices. ArcPad provides field-based personnel with the ability to capture, analyze, and display geographic information, without the use of costly and outdated paper map books.

Key features: 

· Perform reliable, accurate, and validated field data collection. 

· Integrate GPS, rangefinders, and digital cameras into GIS data collection. 

· Share enterprise data with field-workers for updating and decision making. 

· Improve the productivity of GIS data collection. 

· Improve the accuracy of the GIS database and make it more up to date. 

GPSCorrect:  extension for ESRI ArcPad software lets you take full control of your Trimble GPS receiver and adds the power of differential correction to ensure you have the most reliable and accurate data for your GIS.
Key features: 

· More accurate and reliable position data with differential post-processing in the office 

· Logging of H-Star™ data from a GeoXH™ handheld or GPS Pathfinder ProXH™ receiver, for additional accuracy with H-Star post-processing in the office 

· Choice of the Trimble GPS Analyst extension for ESRI ArcGIS or GPS Pathfinder Office software for post-processing 

· Easy and complete connection, setup, and status reporting for any Trimble GeoExplorer series handheld or GPS Pathfinder receiver from within ArcPad 

· Real-time differential correction (correction sources depend on GPS receiver used) 

· Mission planning in the field to increase productivity 

H-Star technology:  a combination of advanced GPS receiver, field software with sophisticated logging capabilities, and office software with innovative post-processing capabilities – enables high accuracy GPS data to be logged without the time and cost overheads, and complex workflows associated with traditional high accuracy data collection.   

NDGPS (Nationwide Differential Global Positioning Service: The US Coast Guard Navigation Center (NAVCEN) operates the Coast Guard Maritime Differential GPS (DGPS) Service and the developing Nationwide DGPS Service, consisting of two control centers and over 80 remote broadcast sites. The Service broadcasts correction signals on marine radio-beacon frequencies to improve the accuracy and integrity to GPS-derived positions. The Coast Guard DGPS Service provides 10-meter accuracy in all established coverage areas. 

Typically, the positional error of a DGPS position is 1 to 3 meters, greatly enhancing data collection and real-time navigation. The System provides service for coastal coverage of the continental U.S., the Great Lakes, Puerto Rico, and portions of Alaska, Hawaii, and a greater part of the Mississippi River Basin.
ShapeCorrect Utility:  a standard component of GPS Pathfinder Office Software.  Use ShapeCorrect to update ESRI shapefiles with corrected GPS positions collected with GPScorrect extension for ESRI ArcPad Software.  

Trimble GPS Analyst extension for ESRI ArcGIS software: The GPS Analyst extension is the only software that allows you to differentially correct your GPS data directly inside ArcGIS Desktop software. Depending on the environment and your GPS receiver, differential correction can improve the accuracy of your GPS positions from 10 meters to sub-meter, and better. With Trimble's new H-Star™ technology you can achieve accuracies of sub-foot (30 cm) and even 8 inches (20 cm) with the GeoXH™ handheld and GPS Pathfinder® ProXH™ receiver.
Key features: 

· View, edit, and analyze GPS data in ArcGIS 

· Improve productivity by eliminating extra file conversions and processing steps outside the GIS 

· Differentially correct for improved GPS position accuracy including Trimble H-Star processing for sub-foot accuracy 

· Check data out to shapefiles for update in the field with ArcPad and the GPScorrect extension, then check new and updated features and GPS positions back into the geo-database 

· Import features and GPS positions from Trimble SSF files, including data collected with Trimble TerraSync software 

· Validate GPS positions to ensure features meet your accuracy requirements 

· Store detailed quality information for GPS data in the geo-database 

· Use ArcGIS in the field to collect features and GPS data directly to the geo-database 

· Use ESRI ArcObjects to customize workflows or data processing to suit your requirements 

· License Manager allows easy management of multiple licenses, including the choice of single-use or floating licenses. 

WAAS (Wide Area Augmentation System):  The Wide Area Augmentation System (WAAS) is an accurate GPS augmentation system developed for civil aviation by the Federal Aviation Administration (FAA). WAAS uses a network of ground stations located throughout North America which monitor and measure the GPS signal. Measurements from the reference stations are routed to two master stations which generate and send the correction messages to geostationary satellites. Those satellites broadcast the correction messages back to Earth, where WAAS-enabled GPS receivers apply the differential corrections to their computed GPS position. This system is based on geostationary satellite and requires line-of-sight between to user and the WAAS satellite so use in a treed or broken country environment can be problematic.
For the summer of 2007 it is extremely important to check your GPS manufacturer’s firmware and ensure that the latest WAAS satellites are being recognized.

[image: image1][image: image2][image: image3]
______________________________________________________________________________________

GPS System Recommendations
GPSMMS Subcommittee
Page 5 of 23


Revision:  7/13/07
For Official Use Only


