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BY BRIAN RABER AND DOUG JACOBY

F
ast is fi ne, but accuracy is everything,” according to
Xenophon, the Greek historian. That comment is as
applicable today as it was in 400 BC, especially in
airborne lidar data acquisition and delivery.

With the increasing demand for airborne-acquired lidar data,
the need for speed of acquisition and data delivery to the end
user has increased. This demand for rapid turnaround com-
pounds the complexities of accuracy as fi rms push the enve-
lope to meet clients’ unique requirements for valuable, timely,
and applicable topographic databases. A thorough knowledge
of where error can occur and how the positional accuracy of
the database will be validated is a necessary component for a
successful lidar mapping project.

The compounded effects of inaccuracy are becoming well
known to practitioners with advanced technical abilities in this
fi eld. However, a thorough understanding of the production
steps in the project where error can occur allows stakeholders
to have realistic expectations for accuracy. It also allows the
team to be completely knowledgeable about the procedures,
timeframe, and resources needed to validate and publish the
accuracy results.

Building accuracy into a project is accomplished through un-
derstanding the lidar technology and development of a detailed
plan by the lidar consultant. The overall project plan should be
augmented by individual technical plans that mitigate potential
issues in three specifi c areas: 1) on the survey ground support,
2) during the airborne lidar data scoping and acquisition, and 3)
during the lidar data post-processing. As part of the process,
the consultant and client should agree to use the best validation
methods affordable to verify that the accuracy goals are met.

Overall Project Planning
The overall plan should:

guidelines,

plans are established,

documentation needs are defi ned and understood,

constraints,

accuracy assessment, and safety,

stakeholders have an adequate number of trained and
experienced professionals to support the project.

Planning, Understanding,
and Validating Lidar Accuracy

 Typical project boundary, fl ight line plan, and control
layout diagram.

Because acquiring airborne lidar data is a
complex undertaking, it pays to know all
the nuances that can aff ect accuracy.

Once these overarching project needs are included, the plan
must address the project’s technical aspects, including:

project boundaries,

datums, and units that serve as the basis of the project
coordinate system,

use of U.S. coordinates versus international coordinates),

ground sample distance—GSD) is adequate to meet
accuracy expectations,
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1) Ground Control Support Planning

2) Airborne Lidar Acquisition Planning

3) Lidar Post-Processing Planning

Accuracy Assessment Data Sources

1)  Individual check points:

2)  Surveyed cross sections:

Area surveys:

Ground truth surveys:

Existing survey points:

Horizontal accuracy checking:
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Horizontal Accuracy Reporting for LIDAR Data, Sensor Calibra-
tion and Reporting, Vertical Accuracy Reporting for LIDAR Data,
and Laser Eye Safety.

Using Independent Quality Control
Often, the client’s internal teams are over-tasked, and the

accuracy and acceptance of the lidar information becomes a
secondary priority to schedule adherence. As most new clients
learn, lidar data products and survey validation methodologies,
accuracy assessment formulas, and compliance interpretation
of data comparison are complex. To address this and other proj-
ect management responsibilities, clients may choose to retain
an independent quality control source to perform systematic
visual reviews for adherence to data acceptance and accuracy
assessment criteria. Several reputable fi rms such as Dewberry
and Jones Edmonds & Associates have industry-recognized
experts, well-established management procedures, and soft-
ware processes for automated data assessment that can make
hiring an independent fi rm affordable and practical.

With lidar becoming common for both public and private
sector organizations, it’s important to completely understand
the value of positional accuracy. From over 10 years of lessons-
learned experiences, we offer several takeaways from this ar-
ticle to help new and existing users of lidar.

First, developing internal and external (client and consul-
tant) plans for each major step of a project formally documents
expectations and becomes the basis for quantitatively and
qualitatively measuring the success of the project.

Second, underestimating the amount of time it takes to
successfully manage the many aspects of a project is com-
mon. Dedicated and frequent lines of communication between
the client and consultant allow for rapid resolution of issues as
they arise.

Third, engaging the expertise of a registered land surveyor
familiar with various survey methods, local conditions and prob-
lems, control point data mining procedures, and data accuracy
testing is a huge asset to the project team.

Last, producing accurate lidar data requires many automated
and technologically advanced systems, and the process goes
well beyond bolting a lidar system to an aircraft. Considering all

Lidar behaves differently in
various land cover situations.
In surveying positions
under the tree canopy and in
highly refl ective sandy soils,
it is important to under-
stand the overall accuracy
of densely foliated locations
such as this one found in
Tallahassee, Florida.

the possibilities for error, when retaining lidar consultants clients
should request a proven demonstration of their knowledge of
the many complexities of lidar planning, acquisition, processing,
and accuracy validation.

BRIAN RABER, CMS, GISP, GLS is a Certifi ed
Mapping Scientist with ASPRS, a Geographic
Information System Professional with URISA,
and vice president of Merrick & Company’s
GeoSpatial Solutions business unit. He has a
M.S. degree in geography from the University
of Idaho and a B.A. degree in geography from

West Virginia University.

DOUG JACOBY, CMS, GISP is the director of
projects for Merrick & Company’s GeoSpatial
Solutions business unit and has managed the
project planning, data quality, and accuracy
verifi cation efforts for many lidar projects
throughout the United States, Mexico, and South
America. He is a Certifi ed Mapping Scientist with

ASPRS and a Geographic Information System Professional
with URISA.

Additional Resources _________________________________
FGDC Geospatial Positioning Accuracy Standards, Part 3: National Stan-

dard for Spatial Data Accuracy (NSSDA), 1998.
Appendix A, Guidelines for Aerial Mapping and Surveying, to FEMA’s

“Guidelines and Specifi cations for Flood Hazard Mapping Partners,” April
2003.

Guidelines for Digital Elevation Data, version 1.0, National Digital Elevation
Program (NDEP), May 10, 2004.

ASPRS Guidelines: Vertical Accuracy Reporting for Lidar Data, version 1.0,
May 24, 2004.

Digital Elevation Model Technologies and Applications: The DEM Users
Manual Edited by David Maune, PhD, CP, 2nd Edition 2008.

LIDAR Guidebook: Concepts, Project Design, and Practical Applications,
Urisa Quick Study Series, authors Raber and Cannistra, published by the
Urban and Regional Information Systems Association (URISA), Park Ridge,
Illinois, 2005.
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