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Memo
To:	Tammy Cook, NPS
From:	Joe Stevens, CNHP
CC:	Karl Brown, NPS
	David Anderson, CNHP
Date:	10/22/2010
Re:	Results of automated data collection tool test
This memorandum describes the results of a field test of an electronic data collection tool completed at the Fort Union National Historic Site in New Mexico from September 21-25, 2009. The test used the Archer Field PC mounted to a Hemispheres GPS receiver and loaded with the CartoPac data collection and management software (Archer Unit). The purpose of the trip was to use the Archer Unit to collect accuracy assessment data for the vegetation mapping effort that had been completed in 2004. 

The Fort Union National Historic Site (FOUN) is a Civil War era military post located on the high plains of north central New Mexico in an area of gently sloping and rolling landscape. FOUN was commissioned in 1851 and was also an important stopping off point on the Santa Fe Trail until it was decommissioned in 1891. The ecological setting of the site is mostly short and mid grass prairie, although much of this has been disturbed by the intensive use of the site. As such, the topography and vegetation of the site provided the GPS unit with an essentially unobstructed view of any available satellites. 

Methods
Prior to leaving Fort Collins for the project site, employees with Spatial Data Systems loaded the Archer Unit with the CartoPac Enterprise software and project specific data and provided training on how to use the software and the Archer Unit. Final changes to the set of random sample point locations necessitated reloading the sample point coverage after arriving at the project area.

The data loaded to the unit included the 141 random sample points, the vegetation polygon layer, and the satellite imagery of the site. The field ecologist used a dichotomous key to define the vegetation type at each sample point. These were then cross referenced to the corresponding map class. 

Plot data were collected over the course of five days by using the Archer Unit to navigate from one point to the next, evaluating the vegetation surrounding the point, and classifying that vegetation to one of the 12 vegetation types in the map legend. The vegetation type was then directly entered onto the electronic field form on the handheld Archer unit. Not including the travel time between points, data collection at each point required less than five minutes to complete. 

[image: ]Collecting the data at each point required the user to save the point location and enter data into the field form by selecting the keyed vegetation type from drop down menus, and making any pertinent notes using the on screen keyboard.

Results
The Archer unit was successfully used to collect data for the 141 random sample points, although not without some complications. Initially, the unit did not have the correct data file loaded, requiring a trip back to the hotel to retrieve the data from the computer located there. This occurred after the unit had been programmed and reprogrammed several different times by the user and the staff with CartoPak. As discussed below, other minor issues became apparent during the course of the data collection that, typically caused only a short delay in data collection. At no time did the unit completely fail and require data to be collected via the back-up paper field forms.

In total, the entire Archer unit is heavier than would be the case with traditional field forms. Because the tool is used both for data entry and navigation, the user is required to carry the unit in his or her hand for most of the time in the field. Often this is a full eight hours or more and this causes added fatigue while in the field. Also, the Archer unit does not include a convenient and effective neck or shoulder strap to lessen the fatigue to the user’s arms from carrying the unit for extended periods.

In bright direct sunlight, the Archer Unit screen, which is small, can be very difficult to read. The programming of the unit can complicate this problem by allocating screen space to un-necessary menu items and status notices.

On a few occasions, the GPS unit lost contact with the satellites. The area of the FOUN project site provides an unobstructed view of the sky in almost all directions. At one point, the GPS location would erratically jump from the known location to locations several hundred meters away. This was occurring during a period of clear skies with 11 satellites in view, and a PDOP of 1.5 – 2.5. It is not known why the GPS failed to maintain effective satellite contact, but it was not due to interference from terrain or vegetation. Typically, rebooting the unit would restore contact with the satellites and enable continued data collection.

Upon leaving the field site, all sample point data was already electronically stored in the unit. After returning to the hotel, the data was transferred to the computer and imported to database, spreadsheet, and mapping software for review and analysis.  

Discussion
With a few exceptions, the test of the Archer unit was successful and showed the Archer unit to be a viable alternative to traditional data collection using paper field forms. The advantages of electronic data collection are that it eliminates the need for, and error associated with, manual data recording and subsequent data entry. While that is very important to the project managers, it is not as important to field technicians who may not embrace using automated methods due to the unit’s inherent liabilities and the user’s previous experience with paper field forms. The following are some observations from this exercise that highlight some of the liabilities associated with using electronic collection tools in general. 

The initial programming of the units is a very important step that cannot be completed in isolation. There needs to be very close integration between the programmer and field staff or someone else very experienced with the specific data collection process. Field technicians will resist using the units if the program requires the user to execute unnecessary or repetitive steps. To be fully embraced by the field technicians, the units need to facilitate the data collection process and not just improve accuracy and eliminate the data entry task. The programming also needs to efficiently use screen space to allow the greatest possible view of the data without taking up screen space with what the user may consider un- necessary information.

Using the unit is much more complicated than using a field form. It requires good training and diligent application before actually going out to the field to collect data. Otherwise, there is a high probability that the field technicians will discover an error with the unit or the data after reaching the field destination potentially rendering the trip useless. For example, on the first day of this field test, the unit appeared to be set up correctly the night before going to the field. However, upon arriving at the field site at 8 AM to begin collecting data it was discovered that the needed data was not on the unit. This was almost surely a result of the user’s inexperience with the unit and as such required a trip back to town and the hotel to reload the needed data. The first sample point of data was actually collected at 1:30 PM. This error occurred despite several training exercises using the unit and points out the inherent complexity of automated methods and the need for rigorous training before going to the field.

By necessity the units are heavier than the traditional combination of field forms and a GPS unit. Experienced field technicians may complain about the change and the increase in weight, especially if long hikes and overnight backpack trips are necessary. It may therefore be appropriate to selectively use an automated data collection tool for those sites where gear weight is not a critical issue. Additionally, it may be a good idea to purchase or fabricate an effective neck or shoulder strap or other type of sling to facilitate carrying it for extended periods.

The small screen complicates viewing off data and maps, especially when trying to find the best zoom level. Programming of the unit can minimize this problem by being thoughtful about what tools and notices appear on the screen. 

Even when everything is correctly set, electronics can be temperamental, especially in field settings where treatment of equipment may be rougher, or the equipment may get exposed to rain, heat, cold, or other environmental extremes. This will frequently frustrate field technicians whose measure of success is not the accuracy of the data entry process, but more directly is the number of plots collected over a given period of time. 

Because the units are not fail-safe, it is essential that the crews carry and are familiar with the traditional field forms. Without proposer explanation this too can undermine the field crew’s confidence in, and support for using, the units.

This test evaluated the Archer unit with the Hemispheres GPS receiver and the CartoPac software. Other units with different GPS and software configurations may perform differently, although the general criteria will likely be the same.
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