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ARCGIS Techniques

Special Considerations for Mapping Grade GPS Data

Background:  Mapping Grade GPS quality data usually implies data collected under stringent data collection standards and with GPS equipment capable of throwing out poor quality GPS during collection (GPS collection filters).  Data collected typically under normal operating situations (PDOP <6, SNR >5, Mode Manual 3D) using a Trimble Pro XR GPS will meet sub meter XY.  Data of this nature requires some special handling within the ArcGIS framework.  This document outlines several areas.

Data Preview:  Data from Trimble GPS will require initial processing in Pathfinder Office software prior to export in ArcView shapefile or ArcINFO coverage format.  Details on exports can be found in the following documents:

Link 1 to Export Shape

Link 2 Coverage creation.

In addition, data should be previewed to assess the minimum distances between positions for determining tolerances.

Pathfinder Office:  Data must be initially processed in Trimble’s Pathfinder Office Software (PO).  Edit capabilities including detailed position by position and feature by feature properties allow for a “first cut” at data that is outside the qualities set for the job.  As a result of processing in PO, data can be then exported in shapefile format or using the AML’s inherent in PO to create ArcInfo coverages.  Depending on the situation either export solution is workable.  NOTES on Shapefile Export: Ensure data is not exported in 3D format unless in special cases where 3D analyst is required.  Checking 3D shapefile format prevents access to editing functions in ArcView.

Tolerance Check:  If you are not the person who conducted the actual ground mapping, ask the field technician how the data was collected and at what logging interval.  If data was collected via an automobile, traversing the ground at 10mph and a logging interval of 10 seconds, you can expect distances between positions at approximately 20 meters.  If however a person was walking during collection of a highly detailed trail and slowing around curves with a logging rate of 5 seconds, you may expect distances between positions at several feet.  

When checking these tolerances throughout the coverage, this will directly translate to how you want the Dangle and Fuzzy Tolerance set when building the coverage for the first time.

ARC SetUp:  To prepare editing of GPS data here are a few things to keep in mind:

Precision:  Before any build or clean process, set precision to DOUBLE.  HOWTO:  From Arc Workstation :  PRECISION DOUBLE DOUBLE  

Creating Coverage:  Once precision is set the build or clean of a coverage can occur.  If a shapefile was converted to coverage using the SHAPEARC command, you may set the dangle and fuzzy tolerance of the coverage to the parameters above.

Editing Concerns:  Editing a mapping grade GPS coverage for the first time, you may be astonished how close the vertices are to each other.  Keeping the coverage as close to ground truth is part art and science.


Throwing out data:  Do not throw out vertices unless you have a very good reason to.  Data not meeting the standards in Pathfinder Office will most likely ensure the data in ARC meets the PDOP, SNR quality filters pre-established.  This means data should already meet a meter or submeter quality.  Throwing out a vertex here simply because “it does not look right” will probably insert more inaccuracy than desired.


Dangle and Undershoots:  Trail data typically created using GPS will ensure no two trails will meet exactly.  Line dangles and undershoots can be corrected when such lines are snapped to a point feature.   Snapping a trail junction to a common point is typically conducted using a snapcover technique.  Proper field technique usually means an “AnchorPt” or “SnapPt” feature has been collected at a beginning, middle or end of a trail and offers the GIS specialist a point to snap lines to.  Since points collected while standing still and averaged over time are most likely more accurate than a one position vertex along a line, the snap cover order should be made first to the Anchor point.


Background Maps:  In order to effectively use background imagery or data to make a decision on datasets, the scale of such data must be requisite with the quality of the GPS data.  This may mean DOQQ’s tested to be accurate at scales greater than 1:24,000 or other GPS vector data.  Inserting heads-up digitized data into a Trimble Pro XR dataset with a 1:63,360 DRG as backdrop is a bad mismatch and should not be done.


Attribute Coding:  The exported data from Pathfinder Office may have many fields filled in with GPS quality attributes like PDOP etc.  Any new data added or cleaned will not contain such data.  A new field such as “Digit” could be inserted to inform the user which data came from GPS, and which from other means.
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