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Summary of Changes in Edition 2
Important changes adopted in Edition 2 of the Standards are 
as follows:

1. Eliminated references to the 95% confidence level as 
an accuracy measure.
 � Reason for the change: The 95% confidence mea-

sure of accuracy for geospatial data was introduced 
in the National Standard for Spatial Data Accuracy 
(NSSDA) published by the Federal Geographic Data 
Committee in 1998. This measure was carried forward 
in the ASPRS Guidelines for Vertical Accuracy Re-
porting for Lidar Data published in 2004, as well as in 
Edition 1 of the ASPRS Positional Accuracy Standards 
for Digital Geospatial Data published in 2014. Howev-
er, RMSE is also a way to express data accuracy, and 
it is typically reported alongside the 95% confidence 
level because the two are derived from the same error 
distribution. As a matter of fact, users need to com-
pute RMSE first in order to obtain the 95% confidence 
measure. The reporting of two quantities representing 
the same accuracy at different confidence levels has 
created confusion for users and data producers alike.

 � Justification for the change: The RMSE is a reliable 
statistical term that is sufficient to express product 
accuracy, and it is well understood by users. Experience 
has shown that the use of both RMSE and the 95% con-
fidence level leads to confusion and misinterpretation.

2. Relaxed the accuracy requirement for ground control 
and checkpoints.
 � Reason for the change: Edition 1 called for ground 

control points of four times the accuracy of the intend-
ed final product, and ground checkpoints of three times 
the accuracy of the intended final product. With goals 
for final product accuracies approaching a few centi-
meters in both the horizontal and vertical, it becomes 
difficult, if not impossible, to use RTK methods for con-
trol and checkpoint surveys, introducing a significant 
burden of cost for many high-accuracy projects.
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Foreword
Edition 1 of the ASPRS Positional Accuracy Standards for Digital Geospatial Data was published in November 2014. In the years 
since, users expressed concerns and suggested revisions based on their experience applying the Standards in real-world situa-
tions. In addition, technologies have evolved in such a way as to challenge the assumptions upon which Edition 1 was based.

In 2022, ASPRS established a formal Positional Accuracy Standards Working Group under the Standards Committee to eval-
uate user comments, consider technology advancements, and implement appropriate changes to the Standards. The following 
individuals were appointed to the Positional Accuracy Standards Working Group:

Chair: Dr. Qassim Abdullah, Vice President and Chief Scientist, Woolpert, Inc.

Members: 
o Dr. Riadh Munjy, Professor of Geomatics Engineering, California State University, Fresno
o Josh Nimetz, Senior Elevation Project Lead, U.S. Geological Survey
o Michael Zoltek, National Geospatial Programs Director, GPI Geospatial, Inc.
o Colin Lee, Photogrammetrist, Minnesota Department of Transportation

The ASPRS Positional Accuracy Standards for Digital Geospatial Data are designed to be modular in nature, such that revi-
sions could be made and additional sections added as geospatial technologies and methods evolve. Additionally, the Standards 
are designed to recommend best practices, methods, and guidelines for the use of emerging technologies to achieve the goals 
and requirements set forth in the Standards. With support from the ASPRS Technical Divisions, the primary Working Group 
established subordinate Working Groups to author Addenda for best practices and guidelines for photogrammetry, lidar, UAS, 
and field surveying. The subordinate Working Group members and contributors are credited in each Addendum, as appropriate.
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 � Justification for the change: As the demand for 
higher-accuracy geospatial products grows, accuracy 
requirements for the surveyed ground control and 
checkpoints set forth in Edition 1 exceed those that 
can be achieved in a cost-effective manner, even with 
high-accuracy GPS. Furthermore, today’s sensors, 
software, and processing methods have become very 
precise, diminishing the errors introduced in data ac-
quisition and processing. If best practices are followed, 
safety factors of three and four times the intended 
product accuracy are no longer needed.

3. Required the inclusion of survey checkpoint accuracy 
when computing the accuracy of the final product.
 � Reason for the change:  Since checkpoints will no 

longer need to meet the three-times-intended-product 
accuracy requirement (see item 2 above), the error in 
the checkpoints survey may no longer be ignored when 
reporting the final product accuracy. This is especially 
important, given the increasing demand for highly 
accurate products—which, in some cases, approach 
the same order of magnitude as the survey accuracy 
of the checkpoints. Therefore, checkpoint error should 
be factored into the final product accuracy assessment 
that is used to communicate the reliability of resulting 
final products.

 � Justification for the change: Errors in the survey 
checkpoints used to assess final product accuracy, 
although small, can no longer be neglected. As product 
accuracy increases, the impact of error in checkpoints 
on the computed product accuracy increases. When 
final products are used for further measurements, cal-
culations, or decision making, the reliability of these 
subsequent measurements can be better estimated 
if the uncertainty associated with the checkpoints is 
factored in.

4. Removed the pass/fail requirement for Vegetated 
Vertical Accuracy (VVA) for lidar data.
 � Reason for the change: Data producers and data 

users have reported that they are challenged in situ-
ations where Non-Vegetated Vertical Accuracy (NVA) 
is well within contract specifications, but VVA is not. 
As explained below, factors affecting VVA are not a 
function of the lidar system accuracy; therefore, only 
NVA should be used when making a pass/fail decision 
for the overall project. VVA should be evaluated and 
reported, but should not be used as a criterion for 
acceptance.

 � Justification for the change: Where lidar can 
penetrate to bare ground under trees, the accuracy of 
the points, as a function of system accuracy, should 
be comparable to lidar points in open areas. However, 
the accuracy and the quality of lidar-derived surface 
under trees is affected by:
1. the type of vegetation where it affects the ability of 

lidar pulse to reach the ground,

2. the density of lidar points reaching the ground,
3. and the performance of the algorithms used to 

separate ground and above-ground points in these 
areas. 

Furthermore, the accuracy of the ground check-
points acquired with GPS surveying techniques in 
vegetated areas is affected by restricted satellite 
visibility. As a result, accuracies computed from 
the lidar-derived surface in vegetated areas are not 
valid measures of lidar system accuracy.

5. Increased the minimum number of checkpoints re-
quired for product accuracy assessment from 20 to 30.
 � Reason for the change: In Edition 1, a minimum 

of 20 checkpoints are required for testing positional 
accuracy of the final mapping products. This minimum 
number is not based on rigorous science or statistical 
theory; rather, it is a holdover from legacy Standards 
and can be traced back to the National Map Accuracy 
Standards published by the U.S. Bureau of the Budget 
in 1947.

 � Justification for the change: The Central Limit 
Theorem calls for at least 30 samples to calculate 
statistics such as mean, standard deviation, and skew. 
These statistics are relied upon in positional accuracy 
assessments. According to The Central Limit Theo-
rem, regardless of the distribution of the population, 
if the sample size is sufficiently large (n ≥ 30), then 
the sample mean is approximately normally distrib-
uted, and the normal probability model can be used to 
quantify uncertainty when making inferences about 
a population based on the sample mean. Therefore, in 
Edition 2, a product accuracy assessment must have 
a minimum number of 30 checkpoints in order to be 
considered fully compliant.

6. Limited the maximum number of checkpoints for large 
projects to 120.
 � Reason for the change: Since these Standards 

recognize the Central Limit Theorem as the basis for 
statistical testing, there is insufficient evidence for the 
need to increase the number of checkpoints indefinite-
ly as the project area increases. The new maximum 
number of checkpoints is equal to four times the num-
ber called by the Central Limit Theorem.

 � Justification for the change: According to the old 
guidelines, large projects require hundreds, sometimes 
thousands of checkpoints to assess product accuracy. 
Such numbers have proven to be unrealistic for the 
industry, as it inflates project budget and, in some cas-
es, hinders project executions, especially for projects 
taking place in remote or difficult-to-access areas.

7. Introduced a new accuracy term: “three-dimensional 
positional accuracy.”
 � Reason for the change: Three-dimensional models 

require consideration of three-dimensional accuracy, 
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rather than separate horizontal and vertical accura-
cies. Edition 2 endorses the use of the following three 
terms:

	– Horizontal positional accuracy
	– Vertical positional accuracy
	– Three-dimensional (3D) positional accuracy

 � Justification for the change: Three-dimensional 
models and digital twins are gaining acceptance in 
many engineering and planning applications. Many 
future geospatial data sets will be in true three-di-
mensional form; therefore, a method for assessing 
positional accuracy of a point or feature within the 
3D model is needed to support future innovation and 
product specifications.

8. Added Best Practices and Guidelines Addenda for:
	– General Best Practices and Guidelines
	– Field Surveying of Ground Control and Check-

points
	– Mapping with Photogrammetry
	– Mapping with Lidar
	– Mapping with UAS

This summarizes the most significant changes implemented 
in Edition 2 of the ASPRS Positional Accuracy Standards for 
Digital Geospatial Data. Other minor changes will be noted 
throughout.
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ADVERTORIAL

Dewberry is a leading, market-facing fi rm with a proven history 
of providing professional services to public- and private-sector 
clients. Established in 1956 and headquartered in Fairfax, Virginia, 
our professionals are dedicated to solving clients’ most complex 
challenges and transforming their communities. The fi rm harnesses 
the power of geospatial science to offer complete end-to-end 
remote sensing and mapping services starting with state-of-the-art 
airborne lidar sensors to automated processing, surveying, web/
mobile GIS, and advanced data analytics. Dewberry creates, 
analyzes, and builds geospatial data and tools, to help clients 
integrate, share, and simplify the use of information allowing for 
more effective and effi cient decision making. 

Dewberry’s geospatial and technology services team includes 
more than 250 professionals who create, analyze, and build tools 
to share geospatial data, and help clients integrate these tools 
into their daily lives. By fusing multiple 
data sets together for more effi cient 
data mining, Dewberry provides 
clients with easy-to-use tools that 
simplify the use of information to 
allow for more effective and effi cient 
decision making. 

Dewberry recently acquired a new 
topobathymetric lidar sensor–the 
RIEGL VQ-880-G II–to add to its 
growing inventory of lidar sensors. This 
marks the second topobathymetric 
sensor acquired by Dewberry, the fi rst 
being a Teledyne CZMIL SuperNova, 
a unique sensor specially made for 
obtaining deep returns up to ~3.5 
Secchi depth. Operating these two 
sensors provides the fi rm immense 
fl exibility to map in a wide variety of 
aquatic environments and conditions. 
Dewberry has the ability to tailor its 
topobathymetric lidar acquisition to fi t the strengths of these two 
systems. Additionally, the fi rm’s RIEGL VQ 1560 IIS topographic lidar 
sensor adds to its breadth of mapping capabilities by offering high-
density lidar collection over land. The fi rm is excited to empower 
their clients with access to the most innovative technology to meet 
their topographic/lidar needs, delivering hi-defi nition lidar datasets 
quickly and effi ciently.

Dewberry has also implemented two initiatives to facilitate client 
communication and data processing effi ciency. The fi rm is using 
Esri-powered, client-facing dashboards combined with quick-
look technology, allowing clients to view data acquisition in near 
real-time and be an active partner in remote sensing activities. 
The second initiative focuses on improved feature extraction 
effi ciency through automation. Dewberry’s IT-team built custom 
multi-threaded, extended-memory computers dedicated for 
artifi cial intelligence (AI)/machine learning (ML) processing. 
These computers are used for feature extraction and automated 
classifi cation of lidar data. This AI/ML workfl ow increases effi ciency 
and decreases delivery time of geospatial products to clients. 

Dewberry has received industry-wide recognition winning back-to-
back year awards from Esri, the Management Association for Private 
Photogrammetric Surveyors (MAPPS), and the American Council of 
Engineering Companies (ACEC) in 2021, 2022, and 2023.

DimensionalView® is a multi-use tool developed in-house that can 
be used for real-time tracking not only for topobathymetric lidar 
acquisition, but for acquisition of various data types acquired with 
a wide variety of sensors and platforms. The platform can be used 
for topographic lidar, sonar, and aerial imagery to name a few. 
Another helpful layer that can be included in the portal are ground 
survey checkpoints, both for planning points and displaying fi nal 
collected points. The tracker is a powerful project management tool 
that combines numerous data points into one web-based location 
and then adds easy-to-use geospatial features allowing the user to 
access the information they need in the format they need.

Dewberry works seamlessly to provide geospatial mapping 
and technology services (GTS) across various market segments. 
With nearly 50 years of GTS experience, the fi rm is dedicated 
to understanding and applying the latest tools, trends, and 
technologies. Dewberry employs the latest GIS software and 
database platforms, including the full suite of ESRI products. 
The fi rm’s products and services include application, web, and 
cloud-based development; system integration; database design 
mapping; data fusion; and mobile solutions. To learn more, visit 
www.dewberry.com. 

Dewberry
Amar Nayegandhi

1000 North Ashley Drive, Suite 801, Tampa, FL 33602-3718
813.421.8642   Ι   anayegandhi@dewberry.com

www.dewberry.com

DimensionalView® is a multi-use tool developed in-house that can be used for real-time 
tracking not only for topobathymetric lidar acquisition, but for acquisition of various data types 
acquired with a wide variety of sensors and platforms. 
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