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Research and Education Activities and Findings
Terrestrial Laser Scanning (TLS) activities at UNAVCO expanded tremendously in scope
and capacity this period through INTERFACE support. The Geodetic Imaging Project
Manager, David Phillips, 1) oversaw the selection, acquisition and commissioning of
four new TLS instruments for the UNAVCO Facility, 2) provided support for numerous
community PI proposal submissions to NSF, 3) provided engineering support and
training for numerous community field projects, and 4) conducted numerous TLS
community, education and outreach activities including conference presentations, special
sessions, and undergraduate and graduate student experiences. As community interest in
and use of TLS continues to grow rapidly, UNAVCO requested a funding supplement for
this project in May 2010 which was subsequently approved by NSF.
UNAVCO acquired four new TLS instruments this period: two Riegl VZ400 scanners,
one Riegl LMS-Z620 scanner, and one Leica ScanStation C10. The C10, the Z620 and
one of the VZ-400’s were procured through a NSF I&F supplement to the UNAVCO
Facility Cooperative Agreement. Another VZ-400 was purchased by UNAVCO through
a successful MRI proposal (NSF EAR-0923539). In addition to the scanners themselves,
ancillary equipment for each scanner was also procured including LiDAR targets,
Toughbook field computers, power generators, transport cases, etc. UNAVCO staff
received training from Riegl and Leica in the use of the new TLS instruments and
software. UNAVCO previously acquired an Optech Ilris3D scanner through a successful
polar MRI proposal (ANT-0723223). UNAVCO INTERFACE and Polar Services
personnel work closely together to support all TLS projects supported by UNAVCO in a
synergistic way.
Altogether the UNAVCO TLS instrument pool now consists of 5 scanners:
•
•
•
•

2x Riegl VZ400
1x Riegl LMS-Z620
1x Leica ScanStation C10
1x Optech ILRIS 3D (polar projects)

In addition to the above 5 scanners, UNAVCO also has access to additional scanners
through various community partnerships. Notably, another Riegl VZ-400 was also
procured this period by Central Washington University as part of the above MRI, and this
CWU instrument will be available to the UNAVCO pool on a half-time basis. Scanners
are also available from INTERFACE partners at University of Texas Dallas and the
University of Kansas.

Figure 1 shows a summary of the UNAVCO pool instrument models and some of their
attributes. This suite of instruments is optimized to support a wide spectrum of Earth
science research applications, with the different models offering different capabilities in
terms of range, speed, accuracy and utility.
Project Highlights. With INTERFACE FTE support for Phillips, UNAVCO provided
field engineering and training support for numerous community projects this period
including the following highlighted projects:
PI
Rockwell
Williams
Oskin
Tucker
Wdowinski
Rowan
Wang
Crosby
Connor
Rubin
Douglas

Project Description
Elsinore fault mapping
San Andreas fault mapping
Baja earthquake response
Landscape evolution
Everglades biomass
Congressional Visits Day
Landslide imaging
Thermokarst mapping
San Rafael Swell Volcano Conduits
TLS Training
IU Geology Field Camp Training

Location
San Diego, CA
Coachella Valley, CA
Baja, Mexico
Bijou Creek, CO
Everglades NP, FL
Washington, DC
Puerto Rico
Alaska
Utah
Boulder, CO
IUGFS, MT

Dates
Jan 2010
Jan 2010
Apr 2010
Apr 2010
Apr 2010
Apr 2010
May 2010
May-Aug '10
Jun 2010
Jul 2010
Jul 2010

Pitlick
Bawden

Mt. St. Helens Erosion
Lanai shoreline

Mt. St. Helens, WA
Lanai, HI

Aug 2010
Aug 2010

The following figures show photos from these field projects.

Figure 2 shows TLS survey of Elsinore fault near Ocotillo, CA in January 2010. This
project included training for SDSU students. PI: Tom Rockwell, SDSU.

Figure 3 shows TLS survey of San Andreas fault in Coachella Valley, CA. UNAVCO's
new Riegl VZ400 scanner is being operated by PI Pat Williams and SDSU student.

Figure 4 shows a photo of the UNAVCO's Riegl Z620 TLS in Baja, Mexico. A.J. Herrs
and undergraduate students from UCLA are conducted the survey. PI: Mike Oskin (UC
Davis).

Figure 5 shows TLS survey of a conifer ecosystem in Everglades National Park using
UNAVCO's new Leica C10 scanner. Here the scanner is operated by Emmanuelle
Feliciano Bonilla of the University of Miami, and is assisted by an undergraduate student
and professor associated with the Waterscapes project. PI: Shimon Wdowinski
(University of Miami).

Figure 6 shows TLS LiDAR scan by D. Phillips showing 3D image of members of
congress, including Rep. Roscoe Bartlett (R-MD) (middle).

Figure 7 shows David Phillips of UNAVCO educating reception attendees about
Terrestrial Laser Scanning. Image courtesy Linda Rowan (AGI).

Figure 8 shows TLS survey of landslide at Ponce, Puerto Rico. UNAVCO's Riegl
VZ400 scanner is being operated by PI G. Wang and University of Puerto Rico student F.
Rivera Santiago (PI: Guoquan Wang).

Figure 9 shows TLS point cloud image of outcrop in San Rafael swell scanned by PI C.
Connor (University of South Florida). Colors represent amplitude (intensity) of laser
returns.
Community Support and Participation. In addition to the above highlights, UNAVCO
staff provided general support to the community through participation in meetings,
advisory panels, outreach, etc. For example, Phillips served as a member of the newly
formed Open Topography Advisory Committee and participated in the first meeting of
this group at SDSC in June; Phillips presented an overview of UNAVCO LiDAR data
and resources at the Riverside Water Resources NGS meeting; Phillips and Meertens
presented talks during a LiDAR session (hosted by Phillips and Ken Hudnut) at the 2010
UNAVCO Science Workshop, and Phillips also presented a demonstration of
UNAVCO's new TLS instruments during the workshop. D. Phillips, C. Meertens and M.
Okal all provided representation and information to the community during meetings,
institutional visits and individual conversations.
Data Repository. The availability of new scanners has created a flood of TLS and
ancillary data. With several different TLS manufacturers to accommodate and a range of
project types UNAVCO needs to have a flexible, but comprehensive data repository for a
diverse set of information. We have drafted an initial project archive data and product
(e.g. merged point clouds) list including TLS scans, merged scans, scan photos, field
photos, maps, GPS data, project workflow directories, software and other data and
metadata. This list is being reviewed by INTEFACE PIs. We will also be working with
U. South Florida researchers who have been developing a similar set of repository
requirements for archeological applications. UNAVCO is also developing a data system
for high altitude aircraft LiDAR for a NASA ROSES funded project. As part of that
project we are examining the feasibility of using UNIDATA’s RAMADDA data
repository system. Initial results are very promising and RAMADDA should work well
for TLS data as well. We anticipate making a prototype system over the next 6 months.

Training and Development
UNAVCO personnel D. Phillips (INTERFACE), C. Meertens (INTERFACE) and M.
Okal (Polar Services) received training in TLS data processing software and techniques
from scanner manufacturers Riegl USA and Leica Geosystems. UNAVCO personnel D.
Phillips and M. Okal provided training in TLS data acquisition and processing to all TLS
project PI's supported by UNAVCO.
UNAVCO Short Course Series. UNAVCO operates a successful short course series that
has proven very effective for technology transfer to community research faculty and
graduate/upper level undergraduate students. These courses involve technique or software
specific training, typically at the Boulder facility and occasionally at a national science
meeting to reach an even broader audience. D. Phillips and INTERFACE PI's Oldow and
Aiken presented a Short Course on TLS at the Geological Society of America (GSA)
2009 Annual Meeting in October, 2009. This course was so popular and received such
good feedback that GSA short course coordinators invited us to offer another course for
the GSA 2010 Annual Meeting in October, 2010.
Outreach Activities
Student Research Internships. UNAVCO's diversity-building internship program
RESESS (Research Experiences in Solid Earth Science for Students) has already
undertaken a TLS project, providing hands-on training under the mentorship of
University of Colorado scientist Greg Tucker. Fernando Martinez, an undergraduate at
the University of Puerto Rico and first year RESESS intern in the summer of 2009, did
TLS field acquisition and data processing of gully erosion at West Bijou Creek,
Colorado. Martinez presented this work at the 2009 SACNAS meeting and received the
award for best presentation in the Geosciences category. UNAVCO is currently
supporting RESESS student John Braswell using TLS in summer 2010. This work began
with RESESS student Emanuelle Feliciano Bonilla in summer 2008.
Congressional Visits Day (CVD) 2010. D. Phillips gave a TLS demo on Capitol Hill in
Washington, DC, as part of the 15th Annual Science-Engineering-Technology
Congressional Visits Day (CVD) and LaserFest Reception. Phillips performed LiDAR
scans of several congressional representatives and other attendees at an evening reception
on Wednesday, April 28, 2010 in the Rayburn House Office Building. UNAVCO and
OpenTopography were invited to participate in the event by the American Geological
Institute (AGI). The 2010 CVD coincided with activities for LaserFest, a yearlong
celebration of 50 years of laser innovation. The UNAVCO LiDAR exhibition was aimed
at Members of Congress and their staffs with the goal of highlighting the importance of
federally-funded research and its role as a driving force behind the United States’
economic growth. The LiDAR demo offered reception attendees a fun, interactive way to
learn about new geoscience technology and a chance to network with organizations like
UNAVCO that are advancing science research around the globe. During the reception,
the George E. Brown, Jr. Science-Engineering-Technology Leadership Award was
presented to The Honorable David Wu, Chair, Subcommittee on Technology &

Innovation, House Committee on Science & Technology and The Honorable Ralph Hall,
Ranking Member, House Committee on Science & Technology. More information,
photos and images are available here:
http://unavco.org/edu_outreach/highlights/2010/CVD-LiDAR-exhibition.html. This
activity was also written about in the "About AGU" article in the 22 June 2010 issue of
Eos ("AGU Scientists "Rock" Capitol Hill for Congressional Visits Day".
Geology field camps. D. Phillips provided TLS training and outreach to undergraduate
and graduate students at the Indiana University geology field camp near Cardwell, MT in
2009 and 2010. Other INTERFACE including PI Oldow are conducting similar outreach
to geology field camps in 2010.
Demonstrations of INTERFACE TLS pool instruments, INTERFACE acquired point
cloud data, and INTERFACE developed software were demonstrated at the UNAVCO
booth by INTERFACE Pi's throughout the Fall 2009 AGU meeting in San Francisco,
CA.
Conferences. D. Phillips organized a TLS Special Interest Group session during the 2010
UNAVCO Science Workshop in Boulder, CO in March 2010. D. Phillips co-chaired
TLS sessions (oral and poster) at the Fall 2009 AGU meeting in San Francisco, CA. D.
Phillips gave an invited presentation at the Riverside County Water Resources State of
NGS meeting in April, 2010.
INTERFACE PI's and D. Phillips conveened a 2 day INTERFACE strategic meeting at
UT Dallas in January 2010.
Contributions within Discipline
UNAVCO developed facility capabilities to support PI projects with TLS proposal
development, equipment, training, field engineering and processing capability from its
TLS processing server and portable systems. These services can be requested via
UNAVCO project support request system.
Contributions to Other Disciplines
UNAVCO INTERFACE project staff worked closely with Office of Polar Programs
engineers to enhance Facility support of OPP-funded projects including training and
processing. Cross training of staff and jointly building up expertise allows for greater
flexibility to support an increasing project load.

