DRAFT

Title: 
Proposed Changes to Geospatial Positioning Accuracy Standards

Part 3: National Standard for Spatial Data Accuracy

Submitted: March 28, 2003
Type of Standard Change Proposed:  Process / Quality Control and Quality Assurance

Submitting Organization:  National Digital Elevation Program (NDEP)

Point of Contact:  Eric Constance, (573) 308-3685, econstance@usgs.gov

Objectives:

Adaptation of existing NSSDA  – Include additional instructions for how to test and report vertical accuracy in areas where a normal distribution of error cannot be attained (i.e., ground cover categories other than open terrain.)

Scope:

Modification of the existing NSSDA will include procedures and rationale for testing and reporting the vertical accuracy of geospatial data in open (un-obscured) terrain separately from vertical accuracy in areas of ground cover.  For more detail refer to “Proposed Changes (Specifics)” below.

Justification/Benefits:

The NSSDA describes procedures for testing and reporting horizontal and vertical errors in geospatial data with respect to georeferenced ground positions.  The Standard as currently written assumes that the distribution of errors, measured between the geospatial dataset and ground check points, will conform to a normal bell-shaped distribution after “systematic errors have been eliminated as best as possible.”

Certainly, attaining a normal error distribution for the test sample is ideal for making sound, statistically based statements about a dataset’s accuracy.  However, tests of high-accuracy elevation data have revealed that vertical accuracy often varies significantly within different types of ground cover, even after systematic error has been eliminated as much as possible.  This variation exists because vegetation height and density affect the ability of photogrammetric, laser, and radar sensors to detect the underlying ground surface.  Typically, vertical error increases as the height and density of ground cover increase.  Including errors measured in areas of ground cover often skews the error distribution beyond a normal curve. 

Testing procedures, such as those prescribed by the National Map Accuracy Standard, took this sensor limitation into consideration by requiring test points only at well-defined points. These locations were always in open, unobstructed terrain where the sensor could detect the earth’s surface. This procedure was necessary when conventional surveying methods made testing in remote, vegetated areas impractical or impossible.  However, accuracy statements based on well-defined points are often found to be unrepresentative of overall vertical accuracy where a large portion of the mapped area is covered by heavy vegetation such as forest. 

Today’s demand for high-accuracy elevation data in telecommunications, flood risk, and engineering applications has users wanting information that better describes the variations in vertical accuracy throughout their geographic area of interest.  To satisfy this need, testing methods must work, not only in open terrain, but also in a variety of ground-cover conditions.  This proposed change would provide that flexibility.

The Technical Subcommittee of the National Digital Elevation Program (NDEP) has studied this problem and discussed it with various elevation data user groups and at a number of conferences and workshops.  The limitation in the current NSSDA is broadly accepted as a problem that needs to be resolved.  The Subcommittee has developed a solution that it believes provides sound testing and reporting alternatives for vertical accuracy testing in obstructed terrain.  The recommendation does not change the existing testing procedure except to limit vertical accuracy, based on RMSE, to check points in open terrain.  Great care has been taken to provide alternatives that are as easily understood and applied as possible.  This proposed solution has also been presented to a number of elevation user groups and has received positive response.  

Development Approach:

The NDEP has already investigated the need for these modifications and has written and adopted the procedures for implementation among NDEP agencies.  The recommended NSSDA modifications are submitted as an attachment to this Proposal. 

Resources Required:

Only resources needed for distribution, review, and edit of the proposed modifications are required.  

Potential Participants:

The NDEP is willing to assist with resolving issues and recommendations that arise from the review process.  Following is a list of Federal agency and state council representatives who have participated in drafting the proposed changes as members of the NDEP: 

	Name
	Organization
	Phone
	E-Mail

	John List
	USGS
	303-202-4136
	jelist@usgs.gov 

	Eric Constance
	USGS
	573-308-3685
	econstance@usgs.gov 

	Dean Gesch
	USGS
	605-594-6055
	gesch@usgs.gov 

	Jim Mauck
	USGS
	703-648-5561
	jmauck@usgs.gov 

	Tony Kimmet
	NRCS
	817-509-3434
	tkimmet@ftw.nrcs.usda.gov 

	Carlton Daniel
	USACE
	703-428-6651
	carlton.j.daniel@usace.army.mil 

	Dr. Dru Smith
	NOAA
	301-713-3202 x149
	dru.smith@noaa.gov

	Robert Wilson
	NOAA
	301-713-2645
	robert.wilson@noaa.gov 

	Maurice Hickson
	NOAA
	301-713-2702 x103
	maurice.hickson@noaa.gov 

	Ron Carlile
	USDAFS
	801-975-3458
	rcarlile@fs.fed.us 

	Dr. Dave Maune
	FEMA
	703-849-0396
	dmaune@dewberry.com 

	Gib Jones
	FEMA
	703 849-0130
	gjones@dewberry.com 

	Russ Jackson
	BLM
	303-236-1614
	russell_jackson@blm.gov 

	Bill Stein
	NIMA
	301-227-7450
	steinb@nima.mil 

	Nick Tew
	NSGIC
	205-349-2852
	ntew@gsa.state.al.us 


Other Targeted Authorization Bodies:  None.  

Proposed Change (Specifics):
These recommendations apply to “tested” and “compiled-to-meet” statements:

Require a fundamental vertical accuracy statement for all datasets.  The fundamental accuracy is determined using the existing RMSE-based procedure and applies only to error in open terrain.  It assumes these errors are normally distributed.  Fundamental vertical accuracy is the value, by which, various datasets can be equitably compared.

Allow one or more supplemental vertical accuracy statements to describe accuracy in ground-cover categories other than open terrain.  A supplemental accuracy statement may apply to a single cover category or to a combination of cover categories.  The categories to which the accuracy applies shall be listed in the statement.

Allow a consolidated vertical accuracy statement for all categories (open and obscured terrain) combined.  All categories to which the accuracy applies shall be listed in the statement.

Supplemental and consolidated accuracy statements are optional.  These statements must always be accompanied by a fundamental accuracy statement.  

Determination of supplemental and consolidated accuracy statements does not require errors to be normally distributed because these accuracies are determined through a non-parametric testing method – the 95th percentile.  Computed by a simple spreadsheet command, a "percentile" is the interpolated absolute value in a dataset of errors dividing the distribution of the individual errors in the dataset into one hundred groups of equal frequency.  The 95th percentile indicates that 95 percent of the errors in the dataset will have absolute values of equal or lesser value and 5 percent of the errors will be of larger value. With this method, Accuracyz is directly equated to the 95th percentile, where 95 percent of the errors have absolute values that are equal to or smaller than the reported value.  Errors greater than the 95th percentile shall be listed or characterized in metadata. 

