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Introduction

Since 1994, the Alaska Support Office (AKSO) has been deploying and successfully using various GPS units throughout the state.  Depending on the job, accuracy requirements and GIS integration needs of the application, there are several high quality and rugged units that may fit most resource grade GPS needs.

Alaska NPS GPS users fit in one of three categories: Recreational GPS hand-helds (Garmin); the PLGR or Y-code receiver; and Trimble’s GeoExplorer III, GeoCE, and ProXR receivers.  The recent improvement in GPS accuracy due to Selective Availability (SA) being turned off, development of ArcView extensions, and an increasing number of full-featured GPS units has lead to an explosion of choices for the field person.  With so many more choices in the recreational GPS hand-held market, the inevitable question arises: “Which unit do I purchase?”

This document is an attempt to address the majority of the issues concerning:

· Current Garmin Standard unit

· Newer Garmin Units

· Garmin Choices

Other documents will help address questions with the PLGR and Trimble GPS equipment line.

Current Garmin Standard Unit

To date, the standard Garmin GPS model that AKSO GIS has been recommending and supporting has been the Garmin GPS III Plus.  By support we mean that AKSO GIS has been using this model for training and has been supported by ArcView extensions and applications that are freely available (DNR Garmin). 

Newer Garmin Units

The introduction of new GPS models have been rapid enough that it is difficult for us to fully evaluate every new GPS receiver in time for your upcoming field season.  For instance the Garmin eTrex line has 6 models alone!  Our recommendations for GPS units for use in GIS mapping boil down to three main issues:

1) The newer units may not have an average function for waypoint collection.  This means a potential accuracy degradation of 10-50 meters.

2) The newer units may not come with external antenna hookups, limiting use in aircraft.  All GPS units will provide a better position with an external antenna!.

3) Date and time information is not downloaded from unit via Garmin Protocol.  This greatly limits some software and METADATA capability for determining when information was collected.

Because of these issues (in particular, #1 and #2) we currently are not offering the same level of support for the newer units (eMap, eTrex series) that we do for the units (12, 12Map, 12XL, III+, Map76 etc…).  This is especially true if you are mapping features that are bound for ArcView and display with other Alaska NPS themes.

Garmin Choices

The many benefits of using Garmin units (ease of use, moderate prices, widely accepted usage, long battery life and durability) make them an ideal GPS tool for everyday use and some GIS mapping needs.  Because of this we will endeavor to provide information to help guide you with your next purchase of Garmin’s.  We would, however, like to keep the number of different models to a reasonable number.  Your choices depend on what functional needs you have in the field.  Below is a listing of the Garmin units that may fill most needs. Certain needs may factor in your decision.  Do not buy a receiver purely on the ability to receive WAAS, since WAAS does not work well in high latitudes.  If you really need a built-in compass and altimeter then you may want either the Summit, Vista or MAP76S.  If you need a unit that floats, only the 76 series will do.

Unit
Price
Mem/ Maps#
Pixels
Display
Ant
Hrs/#
Comp
WAAS
Acre
Avg
Track mem

12
149
0/0
64X100
2.2x1.5
N
24/4
N
N
Y
Y
1024

12MAP
318
1.44/8
100X160
2.2x1.5
N
36/4
N
N
N
Y
1024

12XL
205
0/0
64X100
2.2x1.5
Y
24/4
N
N
Y
Y
1024

LEGEND
227
8/50
160X288
2.1x1.1
N
18/2
N
N
Y
N
2048

SUMMIT
220
0/0
64X128
2.1x1.1
N
16/2
Y
Y
N
N
10000

VISTA
304
24/150
160X288
2.1x1.1
N
12/2
Y
Y
Y
N
10000

GPS III+
285
1.44/8
100X160
2.2x1.5
Y
36/4
N
N
N
Y
1900

76,MAP76

MAP76S
349//499
8/50// 24/150
180X240

180X240
1.6x2.2 1.6x2.2
Y

Y
16/2

10/2
N

Y
Y

Y
Y

Y
Y

Y
2048

10000

GPS V
499
19/110
256X160
2.2x1.5
Y
25/4
N
Y
Y
Y
3000

Price:  estimated price.  Does not include cost of MapSource TOPO CD ($~100)

Mem/Maps#: Memory in megabytes and approximate number of MapSource maps (1:100,000 scale) that receiver can hold.  For example the GPSIII+ with 1.44MB of memory can hold enough maps (~8) to cover a drive from Anchorage to Talkeetna; the MAP76 - the entire NOATAK drainage; while the VISTA could cover all of GAAR, KOVA and NOAT.  Zero means no MapSource map uploading capabilities.

Pixels and Display:  Display in inches, combine these two for estimating viewability

Ant:  external antenna hookup

Hrs/#: battery life in hours and number of batteries (AA)

Comp:  Built-in compass and altimeter

WAAS:  GPS is capable of receiving real-time differential.  

Acre:  Allows calculation of an area in the Field

Avg:  waypoint averaging function

Track mem: Number of Trackpoints or breadcrumbs stored. This assumes currency with receiver software.

Conclusion

Using the comparison matrix above or by visiting the Garmin site itself, compare your functional needs against the features of the units listed.

Our preferred short list for Garmin units are as follows. UNITS in BOLD are SUPER PREFERRED:

GPS 12

(~149.00)

Garmin III+ 
(~285.00)


eTrex Vista
(~304.00)


GPSMap 76 
(~349.00)
 (Recommend purchase of the Garmin GA27C antenna Add $89)

GPSMAP76S
(~499.00)
 (Recommend purchase of the Garmin GA27C antenna Add $89)

GPS V

(~499.00)


GPS12

If you are on a tight budget, then the GPS 12 is the way to go.  Works with all existing ArcView extensions, which are free.  The GPS 12 does not have an external antenna hookup, but does do waypoint averaging.  Its tough, simple to use, and for the price of one MAP76S, you can buy 3 of these.

If the $300 price tag is okay, then some of the pros and cons of the Garmin III+, GPS MAP76 and GPS V are:

GPS III+
Pros: extensive use within NPS; does waypoint averaging, versatile form factor sits well on aircraft dashboards, has external antenna hookup, many brackets available, compatible with all extensions, removable quad helix antenna has much better reception than the eTrex patch antenna or MAP76/S under canopy (Smith, T., NPS GPS Coordinator)

Cons: less map memory (1.44MB) than newer models, no built-in compass and altimeter (does have GPS elevation), does not float, only allows stores 1900 trackpoints

GPSMap 76/S

Pros: floats, larger screen and crisp resolution, stores GPS elevation data, tide chart, has external antenna hookup, does waypoint averaging, does “on-the-fly” area calculations, the Map76/S stores 10000 trackpoints allowing for longer data storage times.  The Map76S has built-in electronic compass and barometer allowing for more precise navigation and more accurate elevation.

Cons: poorly configured external antenna connection – requires retrofitting to secure in place, should use with external antenna for best accuracy, requires holding upright for best accuracies, shorter battery life than other models.

GPS V

Pros: same versatile form factor as GPS III+, excellent antenna, higher resolution screen than the III+, does waypoint averaging, more memory than III+, higher resolution screen, has external antenna hookup, stores 3000 positions for tracks, comes with bracket, cigarette lighter accessory, If your job is on the road, excellent routing capabilities

Cons: expensive, smaller screen than the MAP76/S, many features not really necessary for Alaska mapping jobs (games, auto- road features)

Accessories:  All receivers require a few extra accessories.  Please consider these when purchasing:

1) Case:  To store GPS, batteries, download cable, digital camera.  GPS Outfitters has one for $14.00 See: http://www.gpsoutfitters.com/bag.htm
2) External Antenna: Unless you like holding a GPS above your head all day or staring at small GPS screen from the dash of a plane, purchase an antenna for the unit.  Go to Garmin and navigate to the Product screen for a GPS.  Click on Accessories for a list of antenna types.

3) Purchase at least one copy of MapSource TOPO CD for your Park.  This allows upload of maps to compatible receivers and download of data in a pinch.

4) Extra AA batteries.

5) Nice to have:  Extra antenna for a Garmin III+ or V.  Extra download cable for laptop.

Vendors:

GPS Units:

Choices for Alaskans include: Accupoint (522-1600), is an authorized Garmin dealer that has many of the products and accessories. Northern Lights Avionics (277-4811), 3D Marketing (1-888-809-6105); http://www.3dllc.com.products.htm) or Garmin (http://www.garmin.com)

Cables and Accessories:

Online sources for lower cost cables, GPSMAP76 solutions can be found at 3D Marketing: (1-888-809-6105); http://www.3dllc.com/ 

Software

There are a confusing set of software 3rd party solutions for the recreational handheld GPS user if you are collecting data for use in ArcView.  Support has been dropped for Waypoint+ and AVGarmin since all models were not being supported.  This lack of a tight “soup-to-nuts” approach, may lead users down confusing alternate paths, one of which can result in mismatched data on the order of several hundreds of meters..  Here are our recommendations for bringing GPS data into ArcView:

Solution 1:  DNRGarmin  - FREE .  New improvements in version 4.

This is the preferred download approach for all Garmin receivers into ArcView. (http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions/DNRGarmin/DNRGarmin.html).

This extension allows communication with all Garmin models and provides a simple way to download Garmin data as well as upload ArcView shapefiles into a Garmin.  Please see the Alaska GPS Web page for installation instructions.

Solution 2:  MapSource TOPO CD and AVGarmin – For upload of maps into Garmins
If you purchase Garmin’s MapSource TOPO software ver. 4.13 (current as of Feb 03’) you get 1:100,000 scale maps of the entire state of Alaska as well as the ability to transfer waypoints/tracks to/from all Garmin models including elevation data.  You cannot directly go from MapSource to ArcView.  If you have many different models of Garmin’s in your park this is a good route to go.  Be sure to stay current with software / firmware upgrades http://www.garmin.com/support/download.html
Future Development

Garmin to ArcView/GIS support will most likely improve, however, these tools are developed by 3rd parties and are susceptible to frequent changes.  We will try to keep our Alaskan GPS users abreast of major changes, but be aware that the recreational GPS market is moved not by GIS applications, but “Joe 6-pack” desires like city and highway applications and more colorful receiver styles.

Handheld computing devices such as the Palm Pilots or Compaq Ipaq’s running Windows CE are now being used in conjunction with GPS.  ESRI’s ArcPad 6.0 allows real-time shapefile creation and display with colorful background maps.  Keep in mind, however, the interfacing and integration of GPS and hand-helds is even further from completion than the evaluation of the newer GPS units.

Increasingly we will see the GPS getting smaller and providing merely coordinates to a separate “mapping engine” which will provide the user real-time display of maps, data entry forms, connection to web-based maps etc.  However, until Alaska migrates to the WGS84 datum (not expected anytime soon), and real-time differential GPS solutions improve, many of the lower-48 solutions will be less applicable here in terms of efficiency and accuracy of recreational grade GPS data collection.

Support:

This and more helpful documents on GPS can be found on the AKSO GIS Team website.

http://web/rgr/rgr2.htm (Alaska NPS Intranet)

http://165.83.48.21/rgr/rgr2.htm (NPS-wide Intranet)

Nationwide support for GPS is provided by Tim Smith.  Access to his site is possible during this Internet lockdown.  Go to his site by typing in:

http://165.83.119.44/npsgps/
Garmin is constantly providing upgrades to receiver firmware and MapSource software.  Keep current by visiting the Garmin webpage http://www.garmin.com/support/download.html
*************************************                           *********************************

Joel Cusick





Tim Smith

GIS Specialist/ GIS Team/  Alaska Support Office
GPS/PPS Agency Coordinator

National Park Service




National Park Service

2525 Gambell St.




WASO - ITC

Anchorage,   AK  99503




Denver CO

(907) 257-2530  FAX: (907) 264-5428


(303) 969-2086
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