
UNIVERSITY OF ARKANSAS 

Center for Advanced 
Spatial Technologies 

(CAST) 
Fiscal Year 2010 Annual Report 

 

Dr. Jackson Cothren, Director 

7/15/2010 

 

 

 

  

The Center for Advanced Spatial Technologies (CAST) is a University of Arkansas Research Center recognized by the 
UA Board of Trustees and the Arkansas Department of Higher Education.  The Center Director reports to the Dean 
of the J. William Fulbright College of Arts and Sciences.  The Center maintains strong collaborative relationships 
with multiple academic departments across Arts and Sciences and the Colleges of Engineering, Sam M. Walton 
College of Business, School of Architecture, and Dale Bumpers College of Agriculture, Food and Life Sciences. 



Table of Contents 2010  

 

1 Center for Advanced Spatial Technologies 

 

TABLE OF CONTENTS 

Highlights ....................................................................................................................................................................... 5 

Background and Mission ............................................................................................................................................... 7 

Research Summary ........................................................................................................................................................ 8 

Education Summary ..................................................................................................................................................... 10 

Outreach Summary ...................................................................................................................................................... 11 

RGIS-MidSouth ............................................................................................................................................................ 13 

CAST Staff .................................................................................................................................................................... 15 

Facilities and Resources ............................................................................................................................................... 15 

Facilities ................................................................................................................................................................... 15 

Resources ................................................................................................................................................................. 19 

Web Resources ............................................................................................................................................................ 23 

Cooperate Partners ..................................................................................................................................................... 23 

Collaborators ............................................................................................................................................................... 26 

Publications ................................................................................................................................................................. 28 

Book Chapters.......................................................................................................................................................... 28 

Refereed Publications and Proceedings .................................................................................................................. 28 

Unrefereed Articles ................................................................................................................................................. 30 

Presentations ............................................................................................................................................................... 30 

International ............................................................................................................................................................ 30 

Invited International ................................................................................................................................................ 30 

Invited Regional and Local ....................................................................................................................................... 31 

National ................................................................................................................................................................... 32 



Table of Contents 2010  

 

2 Center for Advanced Spatial Technologies 

 

Regional and Local ................................................................................................................................................... 33 

Geospatial High-Performance Computing ................................................................................................................... 36 

Cyberinfrastructure for Transformational Scientific Discovery in Arkansas and West Virginia (CI-tRAIN).............. 36 

Major Research Instrumentation-R2: Acquisition of an Integrated InstrUment for Computation Research and 

Education ................................................................................................................................................................. 37 

Parallelization of Computer Vision Techniques for LargE-Scale Services ................................................................ 38 

Corona Archaeological Atlas of the Middle East ..................................................................................................... 39 

Geomatics for Archaeology ..................................................................................................................................... 40 

Streamlining Archaeo-Geophysical Data Processing & Integration for DOD Field Use ........................................... 42 

CSR: Small Self-Sustainable Solar-Powered Emergency Mesh Design ..................................................................... 43 

Cultural Heritage.......................................................................................................................................................... 44 

3D Visualization and Interpretation of the Prairie Grove Battlefield: A Program to Expand Community 

Involvement in Preservation through Education ..................................................................................................... 44 

Heritage Visualization and Interpretation at Prairie Grove and Old Davidsonville State Parks .............................. 45 

Development of Workflow, Guides to Good Practice and Metadata in Support for the Digital Antiquity Initiative

 ................................................................................................................................................................................. 46 

LEAP II: Strategies for developing a next-generation virtual museum using close range scanning ........................ 46 

Transatlantic Archaeological Literature Mining (TALM) .......................................................................................... 47 

Managing 3D Digital Images of Cultural Heritage Objects: Standards, Preservation, and Access .......................... 47 

Geophysical Surveying and Short-Range Scanning at Amarna, Egypt ..................................................................... 47 

National Archeology Program ς National Park Service............................................................................................ 48 

Comanche National Museum and Cultural Center Scanning Project ...................................................................... 49 

Sustainable Energy Development and Life Cycle Assessment ..................................................................................... 49 

The Environmentally Friendly Drilling Systems Program ς Development of Information and Decision Support 

Website .................................................................................................................................................................... 49 



Table of Contents 2010  

 

3 Center for Advanced Spatial Technologies 

 

Integration of Water Resource Models with Fayetteville Shale Decision Support and Information Systems ........ 50 

Visual Impact Risk-Support System Development ................................................................................................... 51 

Visual Impact Evaluation System for Offshore Renewable Energy .......................................................................... 52 

Life Cycle Analysis for Fluid Milk with Experimental Verification of DNA/CA Dairy Carbon Footprint .................... 52 

Beyond Carbon: Life Cycle Assessment of the Retail Supply Chain ......................................................................... 53 

Remote Sensing and Geospatial Modeling of the Environment .................................................................................. 54 

¢ƘŜ aуΦл tƛǎŎƻ tŜǊǳ 9ŀǊǘƘǉǳŀƪŜ π ! .ŜƴŎƘƳŀǊƪ DǊƻǳƴŘ CŀƛƭǳǊŜ 9ǾŜƴǘ ŦƻǊ wŜƳƻǘŜ {ŜƴǎƛƴƎ ŀƴŘ 5ŀǘŀ !ƴŀƭȅǎƛǎ .... 54 

Advanced Spatial Technologies-Act 981 (General Improvement Fund) .................................................................. 55 

Mapping Historic Forested Wetlands with Corona Imagery ................................................................................... 56 

Improvement of Digital Geomorphology Data for the Arkansas Delta ................................................................... 57 

Arkansas Wetlands Resources Information Management System (AWRIMS) ς Phase III ....................................... 57 

Pine Plantation Mapping in the Boston Mountains................................................................................................. 58 

Red River Nutrient Criteria Development Phase I ................................................................................................... 59 

A LIDAR Derived, Hydrologically Enforced Digital Elevation Model of the Bayou Meto Watershed Area .............. 60 

Development of a Digital Terrain Model for the Bayou Meto Watershed .............................................................. 61 

Development of a GIS Level 1 Wetland Assessment Model for the Bayou Meto Watershed ................................. 61 

Arkansas Automated Reporting and Mapping System II (AARMS) .......................................................................... 62 

Development of the Watershed Management Plan for the Upper Illinois River .................................................... 63 

GIS-Based Mapping of Hydrogeomorphic (HGM) Wetland Classes for the St. Francis Wetland Planning Area ..... 63 

Settlement Systems and Environmental Change in the Northern Fertile Crescent ................................................ 64 

Mapping Avian Response to Climate Change .......................................................................................................... 66 

Outreach and Other Projects ....................................................................................................................................... 67 

RGIS Mid-South 2010 ............................................................................................................................................... 67 



Table of Contents 2010  

 

4 Center for Advanced Spatial Technologies 

 

Geospatial and Visualization Support and Training for the EAST Initiative ............................................................. 68 

ArkansasView: Expanding the Use and Value of Remote Sensing through Education, Research, and Outreach ... 70 

Automated Agricultural Use Extraction Using NAIP ................................................................................................ 71 

Use Survey (RUSS) and Classroom Evaluation (UACE) Projects ............................................................................... 71 

Creation and Analysis of an Integrated U.S. Security Database .............................................................................. 72 

Education ..................................................................................................................................................................... 74 

University of Arkansas Courses ................................................................................................................................... 74 

Fall 2009................................................................................................................................................................... 74 

Spring 2010 .............................................................................................................................................................. 75 

Geomatics Field Programs ........................................................................................................................................... 76 

University of Arkansas Field Programs .................................................................................................................... 76 

Joint Universtiy of Arkansas and Universtiy of California at Los Angeles (UCLA) Field Programs ........................... 77 

Greece.................................................................................................................................................................. 77 

Joint University of Arkansas and Arizona State University (ASU) Field Program ..................................................... 78 

EAST Initiative .............................................................................................................................................................. 78 

Outreach ...................................................................................................................................................................... 81 

University of Arkansas Spatial Library (UASL) .......................................................................................................... 82 

GPS Base Station ...................................................................................................................................................... 83 

Upward Bound Program .......................................................................................................................................... 83 

Mid-America National Map ..................................................................................................................................... 84 

Arkansas Satellite Mallard Tracking ......................................................................................................................... 84 

Northwest Arkansas Imagery Viewer ...................................................................................................................... 85 



Highlights 2010  

 

5 Center for Advanced Spatial Technologies 

 

HIGHLIGHTS 

Geospatial information, a critical component in 

many scientific and engineering disciplines, is now 

being acquired and streamed in vast quantities. 

With funding from an NSF Cyber-Infrastructure 

ƎǊŀƴǘΣ /!{¢ ƛǎ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ ¦!Ωǎ IƛƎƘ 

Performance Computing Center to develop better 

methods to not only acquire but manage, 

understand and mine information from these 

complex 3D datasets. Page 36 

 

 

With funding from thŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ 

National Energy Technology Laboratory in 

aƻǊƎŀƴǘƻǿƴΣ ²± ŀƴŘ ŦǊƻƳ 5ƻ9Ωǎ !ǊƎƻƴƴŜ 

National Laboratory in Chicago, IL, CAST is 

developing a variety of geospatial decision 

support systems to manage alternative and 

renewable energy development in the United 

States. Page 49 

 

 

 

CAST has been closely affiliated with the EAST (Environmental 

and Spatial Technologies) Initiative since its inception. EAST is a 

community-oriented, student-centered, project-based learning 

initiative that incorporates technology as tools for problem 

solving. Page 78 
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The RGIS national consortium of geographically 

dispersed centers has been actively engaged in 

providing GIS technologies to rural communities 

since 1991. RGIS works in rural America on 

applications including rural disaster response, 

economic development, rural security, resource 

management, asset management, and 

infrastructure inventory. RGIS uses a variety of 

approaches to transfer geospatial technologies 

and make them understandable, affordable, and 

useful throughout rural America.  Page 13 

 

 

Funding from external sources in FY10 

exceeded $3.5M with the majority coming 

from federal sources ($1.4 from NSF alone).  

Page 8 

The Center for Advanced Spatial 

¢ŜŎƘƴƻƭƻƎƛŜǎΩ ό/!{¢ύ ǿŜōǎƛǘŜ Ƙŀǎ ŀƴ average 

of 42,500 hits per day. Visitors are logged 

from all over the world.  Page 23 

CAST authored 16 articles in peer-reviewed 

journals and conference proceedings and 

presented over 40 papers in international, 

national and regional/local forums. Page 28



Overview 2010  

 

7 Center for Advanced Spatial Technologies 

 

h±9w±L9² 

BACKGROUND AND MISSION 

The Center for Advanced Spatial Technologies (CAST) was founded in 1991 and designated a formal Research 

Center by the UA Board of Trustees and the Arkansas Department of Higher Education.  The Center is the 

administrative equivalent of a Department, and the Director reports to the Dean of the J. William Fulbright College 

of Arts and Sciences.  Close linkages exist between the Center and multiple academic departments across Arts and 

Sciences and the Colleges of Engineering, Sam M. Walton College of Business, School of Architecture, and Dale 

Bumpers College of Agriculture, Food and Life Sciences.  

In July of 2007, CAST moved to the newly 

completed J. B. Hunt Transport Services, Inc. Center 

for Academic Excellence (JBHT) building located at 

the corner of Dickson Street and Harmon Avenue 

on the UofA Fayetteville campus.  This new building 

serves as a focal point and enabling infrastructure 

for information technology, computational 

sciences, informatics and technology-enabled 

education, research, and outreach. Center faculty 

and staff with expertise spanning the disciplines of 

business, engineering and arts and sciences; 

prepare students for the diverse, innovative, 

collaborative, team-oriented environment 

ǇǊŜǾŀƭŜƴǘ ƛƴ ǘƻŘŀȅΩǎ ǿƻǊƪǇƭŀŎŜΦ  

CAST focuses on three basic areas: research, education, and service to the public 

through outreach.  CAST specializes in serving the academic community through its 

emphasis on high quality university courses in geospatial theory and method.  CAST 

is actively involved in extensive research efforts, through multiple grants totaling 

more than $2 million each year.  

CAST is active in a wide range of service to the university, community, state, nation, 

and is also active internationally.  For example, Center staff worked with over 125 

high schools in the EAST program this year and provided technical geospatial 

assistance to local and county governments around the State of Arkansas through 

our USDA-funded RGIS Program.  By building upon the expertise of staff; the 
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cooperation of the university community and state, regional, and local governments; the support of corporate 

sponsors; the assistance of federal agencies; and many others, CAST blends its focus on education, research, and 

public service to multiply the benefits of all these cooperative efforts. 

 

RESEARCH SUMMARY 

Geospatial information, already important in many scientific and engineering disciplines, is rapidly becoming an 

integral component in consumer-driven technologies.  This commercialization, along with the growing ability to 

accommodate higher-resolution scientific data, is escalating demand for geospatial information at all scales, from 

individual buildings to global phenomena, and driving the development of new collection technologies and 

techniques.  Modern instruments produce data at astonishing rates ς laser ranging measurements (LIDAR), for 

example, are counted in millions of points per minute ς but their data must be efficiently processed in order to 

extract useful geospatial information.  To keep pace with collection technology, information (or feature) extraction 

algorithms must perform well in three key areas: 1) the speed with which raw data is processed into geospatial 

information, 2) the precision with which the data is collected and information is extracted and 3) the reliability 

with which the data is processed.  It has become clear that no single data collection technology ς LIDAR, digital 

photogrammetry, GPS, resistivity sensors, magnetometry sensors or synthetic aperture radar ς is able to 

adequately address all of these areas.  However, the integration, or fusion, of data produced by these various 

technologies has been shown to benefit all three and lead to more efficient information extraction.     

Research at CAST is focused on this need to acquire, aggregate, analyze and understand the geospatial data 

streams that integrated into virtually every scientific and, now, commercial enterprise.  Ongoing and new FY10 

research projects can be clustered into five primary ς and somewhat overlapping ς areas: 

1. Geospatial High Performance Computing 

2. Sustainable Energy Development and Life Cycle Assessment 

3. Remote Sensing and Geospatial Modeling of the Environment 

4. Cultural Heritage 

5. Outreach and Education  

A summary of grants ς grouped by the five focus areas ς is provided in the table below while a detailed description 

of each grant or proposal can be found in the Research section. Funding amounts include only the CAST portion of 

the full, cross-unit award. Projects with fund amounts in red were not funded. 
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 Project Title Funded in 
FY10 

Funded 
prior to 

FY10 

Proposed in 
FY10 

G
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/ȅōŜǊLƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴŀƭ {ŎƛŜƴǘƛŦƛŎ 5ƛǎŎƻǾŜǊȅΧΦώb{Cϐ 1,198,509.00      

/ȅōŜǊLƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴŀƭ {ŎƛŜƴǘƛŦƛŎ 5ƛǎŎƻǾŜǊȅΧΦώ!{¢!ϐ 69,444.00      

MRI-R2: Acquisition of an Integrated Instrument for Computational Research 
and Education (HPC Equipment Acquisition) [NSF] 

0      

Parallelization of Computer Vision Techniques for Large Scale Services [NSF] 99,736.00      

Corona Archaeological Atlas of the Middle East [NEH]   193,733.00    

Geomatics for Archaeology [UCLA] 7,772.00      

Streamlining Archaeo-Geophysical Data Processing and Integration for 
5ƻ5ΧΦ ώ5h5ϐ 

  119,840.00    

CSR: Small Self-sustainable Solar-powered Emergency Mesh Design [NSF]     195,262.00  

C
u

ltu
ra

l H
e
ri
ta

g
e 

3D Visualization and Interpretation of the Prairie Grove Battlefield: A 
tǊƻƎǊŀƳΧΦΦ ώ!b/w/ϐ 

83,000.00      

Heritage Visualization and Interpretation at Prairie Grove and Old 
Davidsonville State Parks [ANCRC] 

139,981.00      

Development of Workflow, Guides to Good Practice and Metadata in 
{ǳǇǇƻǊǘΧΦΦ 

  25,000.00    

LEAP II: Strategies for Developing a next-generation virtual museum using 
close range scanning [Mellon Foundation] 

6,600.00      

Transatlantic Archaeological Literature Mining (TALM) [NSF]     99,938.00  

Managing 3D Digital Images of Cultural Heritage Objects: Standards, 
tǊŜǎŜǊǾŀǘƛƻƴΧ ώb{Cϐ 

    174,982.00  

Geophysical Surveying and Short-Range Laser Scanning at Amarna, Egypt 
[Amarna Project] 

  9,328.00    

National Park Service Program FY09 [NPS]   15,000.00    

S
u

st
a

in
a
b

le
 E

n
e
rg

y 
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A
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n

t 

Comanche National Museum and Cultural Center Scanning Project 949.00      

Environmentally Friendly Drilling Systems Program [DOE] 400,000.00      

Integration of Water Resource Models with Fayetteville Shale [DOE] 270,287.00      

Visual Impact Risk-Decision Support System Development [DOE] 50,564.00      

Visual Impact Evaluation System for Offshore Renewable Energy [DOI]     340,768.00  

Life Cycle Analysis for Fluid Milk with Experimental VerƛŦƛŎŀǘƛƻƴ Χ ώ5aLϐ   31,500.00    

Beyond Carbon: Life Cycle Assessment of the Retail Supply Chain [DMI]   17,157.00    

R
e
m

o
te

 S
e
n

si
n

g
 a

n
d
 

G
e
o
sp

a
tia

l M
o
d

e
lin

g
 o

f 

th
e
 E

n
vi

ro
n

m
e
n

t 

CollaborŀǘƛǾŜ wŜǎŜŀǊŎƘΥ ¢ƘŜ aуΦл tƛǎŎƻ tŜǊǳ 9ŀǊǘƘǉǳŀƪŜ π ! .ŜƴŎƘƳŀǊƪ 
Ground Failure Event for Remote Sensing and Data Analysis [NSF] 

72,726.00      

Advanced Spatial Technologies-Act 981 (GIF) General Improvement Fund 
[GIF] 

262,500.00      

Mapping Historic Forested Wetlands with Corona Imagery [ANRC] 8,228.00      

Improvement of Digital Geomorphology Data for the Arkansas Delta [ANRC] 8,711.00      

Arkansas Wetlands Resources Information Management System ς Phase III 
[ANRC] 

142,097.00      
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 Project Title Funded in 
FY10 

Funded 
prior to 

FY10 

Proposed in 
FY10 

Pine Plantation Mapping in the Boston Mountains [NRCS] 10,000.00      

Red River Nutrient Criteria Development Phase I [NRCS]   16,630.00    

A LIDAR Derived, Hydrologically Enforced Digital Elevation Model of the 
.ŀȅƻǳΧ ώbw/{ϐ 

  60,000.00    

Development of a Digital Terrain Model for the Bayou Meto Watershed 
[ANRC] 

45,000.00      

Arkansas Automated Reporting and Mapping System II (AARMS II) [GIF]   220,000.00    

Development of a GIS Level 1 Wetland Assessment Model for the Bayou 
aŜǘƻΧ [ANRC] 

  128,428.00    

GIS-Based Mapping of HGM Wetland Classes and Subclasses for the St. 
Francis. [ANRC] 

  65,431.00    

Settlement Systems and Environmental Change in the Northern Fertile 
Crescent [NASA] 

    356,971.00  

Development of the Watershed Management Plan for the Upper Illinois 
River [NRCS] 

  11,340.00    

Mapping Avian Response to Climate Change [AGFC]     36,670.00  

O
u

tr
e
a

ch
 a

n
d

 E
d

u
ca

tio
n R
e

la
te

d
 P

ro
je

ct
e
d 

RGIS Mid-South [USDA] 129,278.00      

Geospatial and Visualization Support and Training for the EAST Initiative 
[EAST] 

247,283.00     

Geospatial and Visualization Support and Training for the EAST Initiative 
[EAST] 

 319,874.00    

Geospatial and Visualization Support and Training for the EAST Initiative 
[EAST] 

    189,158.00  

!Ǌƪŀƴǎŀǎ±ƛŜǿΥ 9ȄǇŀƴŘƛƴƎ ǘƘŜ ¦ǎŜ ŀƴŘ ±ŀƭǳŜ ƻŦ wŜƳƻǘŜ {ŜƴǎƛƴƎ ǘƘǊƻǳƎƘΧΧ 
[USGS] 

  23,989.00    

!Ǌƪŀƴǎŀǎ±ƛŜǿΥ 9ȄǇŀƴŘƛƴƎ ǘƘŜ ¦ǎŜ ŀƴŘ ±ŀƭǳŜ ƻŦ wŜƳƻǘŜ {ŜƴǎƛƴƎ ǘƘǊƻǳƎƘΧΧ 
[USGS] 

17,364.00      

Automated Agricultural Use Extraction Using NAIP [AGIO] 16,819.00      

FAMA (UofA Facilities Management) [FAMA] 27,453.80      

Creation and Analysis of an Integrated U.S. Security Database [DHS]   105,175    

Creation and Analysis of an Integrated U.S. Security Database [DHS] 195,667      

State View Program Development and Operations for the State of Arkansas 
[USGS] 

    24,500.00  

 TOTALS 3,509,968  1,362,425 1,418,249.00  

 

EDUCATION SUMMARY 

University of Arkansas undergraduate and graduate students have a wide range of geospatial method and theory 

courses available to them at CAST. These include multiple GIS courses, GPS, cartography, remote sensing, image 

interpretation, photogrammetry, high density surveying, and spatial statistics, and these courses provide the 
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student with a range of career options. Courses are open to students from any discipline that plan to use these 

technologies in their research or work. In addition to classroom instruction, CAST facilities are used by students in 

both undergraduate and graduate research projects from a wide variety of departments and from all colleges on 

campus. The Environmental Dynamics Ph.D. program focuses on human-environmental interactions within recent 

earth history, and it includes a strong GIS component. New and significant educational activities during FY10 

include: 

¶ Professional Certification: In addition to supporting various degree programs at the University, the 

geomatics/Geoinformation Science courses also support certification through American Society for 

Photogrammetry and Remote Sensing (ASPRS) and Urban and Regional Information Systems Association 

(URISA).  ASPRS certification ŀǘ ōƻǘƘ ǘƘŜ άǎŎƛŜƴǘƛǎǘέ ŀƴŘ άǘŜŎƘƴƻƭƻƎƛǎǘέ ƭŜǾŜƭǎ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ DL{Σ Ǌemote 

sensing, and photogrammetry.  URISA, through the GIS Certification InstituteΣ ƻŦŦŜǊǎ ǘƘŜ άDL{tέ όDL{ 

Professional) designation. 

¶ Geomatics Summer Field Programs: Over the course of the year, CAST developed an series of field 

schools which engage students in an intensive 5-week course designed to teach them how to apply a 

variety of geomatics technologies and methodologies to urban design, archaeology and engineering 

applications. During FY10, the program was offered as part of UCLAΩs Cotsen Institute for Archaeology 

Field School Program in Cuzco, Peru.  Schools in Fayetteville; Kampsville, IL; Greece and Egypt are planned 

for the summer of 2010. See the Education section of this report for more details. 

 

In FY10, CAST provided instruction or instructional support in a total of 13 classes in 17 sections with over 360 

graduate and undergraduate students. Departments which offered classes in these labs included AGRI-1, ANTH-3, 

GEOS-5, ANTH/GEOS-2, GEOL-1, JOUR-1 and HUMN-1. Short session classes were also held for BIOL, ANTH and 

LARC. Summer session classes were offered in the labs in LARC, GEOS and ANTH. Because the standard GACL 

account and campus hardware/software architecture does not support the complex software required for these 

classes, CAST system-administration and computer support staff maintains specialized accounts for these students. 

Hands-on exposure by the students to this sophisticated hardware and software is an essential part of the 

educational program.  

This year 209 such student accounts created and an additional 60 for faculty/staff accounts. Through its strong 

private partnership programs and with the support of the College, the Center has developed teaching facilities that 

were described in one external review as world class. (Also see the Education section of this report.) 

 

OUTREACH SUMMARY 

CAST staff members are regularly involved in a variety of activities that directly and indirectly benefit Arkansans, 

from its work with Arkansas' high school students who participate in the EAST Initiative to making geographic 

http://www.asprs.org/membership/certification/certification_guidelines.html#Top
http://www.gisci.org/
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information data easily available to the general public through the CAST website, the data warehouse and through 

the Arkansas GIS Users Forum.  ¢ƘŜ /ŜƴǘŜǊΩǎ 5ƛǊŜŎǘƻǊΣ WŀŎƪǎƻƴ /ƻǘƘǊŜƴΣ ǿŀǎ appointed by Governor Beebe to the 

Arkansas Geographic Information Science Board. In this role, Dr. Cothren oversees and advises the Arkansas 

Geographic Information Office in their efforts to coordinate and expand the use of geospatial data and technology 

in the state. CAST has long contributed to this office and even conducted the research and development on the 

ǇǊŜŘŜŎŜǎǎƻǊ ƻŦ !ǊƪŀƴǎŀǎΩ ŀǿŀǊŘ ǿƛƴƴƛƴƎ ƎŜƻǎǇŀǘƛŀƭ ǿŀǊŜƘƻǳǎŜ DŜƻ{ǘƻǊΦ 5ǊΦ /ƻǘƘǊŜƴ Ƙŀǎ ƳŀŘŜ ǘǿƻ ǇǊŜǎŜƴǘŀǘƛƻƴǎ 

to the Arkansas Joint Committee on Advanced Communications and Information Technology in Fayetteville and 

Little Rock. In fact, this year Dr. Cothren has spoken to more than 20 groups visiting the University of Arkansas 

about the research activities at CAST and its collaborators.   These visitors include the Consul and Senior Trade 

Commissioner of Canadian Consulate General, the Executive Director of the Energy and Environmental Systems 

Institute at Rice University and the Senior Director of the Regional Analysis/GIS and Mapping Laboratory at Center 

for Applied Biodiversity Science of the University of Maryland.  

CAST faculty also serves the academic community. Dr.  Jason Tullis serves on the editorial of board the peer-

reviewed journal, Geographic Compass and serves as the assistant editor on the peer-reviewed journal GIScience 

and Remote Sensing. Dr. Fred Limp was elected as the President of the prestigious Society for American 

Archaeology and Dr. Cothren serves as Regional Board member of the American Society of Photogrammetry and 

Remote Sensing. 

CAST staff members respond to hundreds of requests for assistance or demonstrations each year from sources 

ranging from University of Arkansas students to rural Girl Scout groups.  CAST's public service mission includes 

talks, demonstrations, workshops, meetings, presentations, and responses to requests for a variety of types of 

information.   

Over the last decade much of the activity of the Center has been in the creation of geospatial tools and approaches 

that can assist local communities.  Geospatial data and methods are essential elements for the effective 

management of many issues faced by communities but the complexity and costs are often an impediment to their 

adoption.  

The Center's overall approach to community outreach has followed the philosophy of the classic proverb "Give a 

person a fish and you feed them for a day. Teach a person to fish and you feed them for a lifetime." Our efforts 

have been focused on creating community capacity wherever possible and in providing technical assistance to 

communities to aid them in effectively obtaining commercial services from providers in other situations.  

In partnership with our Center of Excellence commercial partners we also assist communities by providing a 

location where they can examine state-of-the-art systems, solutions and strategies. Because of our relationships 

with the professional press (e.g. GeoWorld, Earth Imaging Journal, Vector1) CAST staff have access to a wide range 

of software and solutions and thus can provide unbiased information on a range of options.  

The Center does not conduct traditional "for hire" projects for communities but will attempt to put them in 

contact with commercial providers. In many situations, the complex technical requirements of many geospatial 

http://www.geoplace.com/ME2/Default.asp
http://www.eijournal.com/JPEG2000_GML.asp
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activities have served as impediments to the acquisition of needed data and solutions. For example, the complex 

technical requirements of aerial photographic missions or LiDAR data acquisitions have frequently limited their 

appeal to communities without the technical capacity to accurately specify and acquire these products. In these 

cases, the CAST staff can assist the community in developing specifications and reviewing offers. This improves the 

quality and efficiency of the process for both the community and the potential commercial provider. In addition, 

participation in these efforts by students provides them a valuable window to employment opportunities. 

In other cases, the Center has worked with external funding sources (e.g. USGS, USDA, etc.) to develop proof-of-

concept or pilot systems that can then be used as models for communities. With limited resources, communities 

are naturally wary of spending on unproven, but potentially 

valuable technical solutions. By demonstrating the value 

(and costs) of new approaches CAST's projects can aid 

communities in moving forward into new directions.  

Another category of community oriented projects include 

our summer projects in collaboration with the EAST 

Initiative program, such as NSF-sponsored Geomatics for 

Engineering and Urban Design Internship program allows 

high school students to study high-density survey, 

modeling and visualization in a real world work 

environment on projects that benefit the community. This 

workshop teaches students the basics of 3D animation and video editing with leading-edge software such as 

Rapidform, AutoCAD, LandXplorer, Adobe CS4 and SketchUp.  

For more details, the Outreach section of this report. 

RGIS-MIDSOUTH 

RGIS-Mid-South, located at CAST, has been an integral part of CAST since September of 1991. This program was 

established in 1990 as the result of a federal grant, through the U.S. Department of Agriculture, to the Dale 

Bumpers College of Agriculture, Food and Life Sciences. RGIS-MidSouth is one of eight regional centers located 

throughout the United States whose mission is to transfer GIS technology to state, county, and local governments. 

The association of RGIS with CAST has been highly beneficial to both. The RGIS-MidSouth mission has resulted in 

extensive ties with state, county, and local government agencies (an important segment of potential GIS users),  

and the resources available through CAST have greatly enhanced the RGIS teaching and public service programs. 

The benefits to RGIS include access to technical expertise from a number of fields, more coordinated support for 

expanded communications networks (both among campus departments and in the state and region), and formal 

agreements to share in the acquisition, accessing, and cataloging of new digital data for use in research. (Also see 

the Research section of this report.) 
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During FY10, RGIS MidSouth contributed significantly to CASTs outreach and public service activities. Three notable 

activities are described in detail below. 

Enhancement of disaster mitigation planning, support, and emergency response within Arkansas: RGIS Mid-

South has continued its support of rural first responders and launched updates to the Emergency Resource 

Database website (erd.cast.uark.edu) that included several counties worth of digital map products suited for local 

emergency responders.  This website and related website were presented to operations managers at the Arkansas 

Department of Emergency Management (ADEM), and highlighted as a featured product at our state GIS users 

conference in October 2009.  Well over 250 GIS users from Arkansas, and Missouri attended this conference.  A 

Web 2.0 workshop on the development of community disaster related response websites and interactive maps 

was offered as part of the MAGIC conference in Kansas City, MO in April 2010.  There were twelve local 

government representatives enrolled in the ½ day workshop. 

Delivery of geospatial support and services: RGIS Mid-South staff members Jack Cothren and Brian Culpepper 

have participated in three technical meetings with members of the NWA Regional Imagery Task Force in the fiscal 

year and have provided technical assistance with the upcoming accuracy assessments of the two foot contour data 

and 2009, 2010 and 2011 aerial imagery products.  RGIS is currently supporting an on-going Object-based Imagery 

Analysis project in Crittenden County Arkansas for the Arkansas Assessment Coordination Department, and is 

assistiƴƎ ǘƘŜ ¦! {ǳǎǘŀƛƴŀōƛƭƛǘȅ /ŜƴǘŜǊ ǿƛǘƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ƴŜǿ ǿŜōǎƛǘŜ ŎŀƭƭŜŘ ά9Ŏƻ-/ƻƳƳǳƴƛǘƛŜǎέ ǘƘŀǘ ǿŀǎ 

launched in April of this year (www.ecologicalcommunities.org).   

The Arkansas Biodiesel Project is a collaborative effort between Winrock International and the Center for 

Advanced Spatial Technologies to determine the feasibility of running state owned diesel engine vehicles and 

equipment on biodiesel fuel in Arkansas.  The potential for alternative fuel production and consumption within the 

state of Arkansas is great.  Four biodiesel plants already exist in the state, but are producing far less than their 

maximum capacity.  By determining if it is possible to fuel the state fleet with biodiesel, the goal is to provide the 

biodiesel industry in Arkansas with a steady and reliable consumer of fuel.  Analysis for this project will consider a 

number of factors to determine if it is feasible to run the state fleet on biodiesel fuel and hopefully provide insight 

and answers to the following questions:  1) Where is traditional diesel fuel currently available?, 2) Where is 

biodiesel fuel currently available?, 3) Who distributes and ships biodiesel within Arkansas?, 4) What is the diesel 

fuel consumption of the state fleet?, 5) Where do state fleet vehicles currently fuel?, 6) Where are state fleet 

vehicles parked and stored?, 7) Where can biodiesel be offered to both the state fleet and the general public? 

Development of accessible educational materials for local governmental employees to expand geospatial skills 

and achieve professional certification. We have developed the web architecture and structure for these products 

and created a set of initial pilot materials for online training of GIS users. We have also presented a two day short-

course focused upon the LIDAR processing and Web 2.0 tools this year. These courses were professional 

development courses targeted for existing GIS users and the materials for each can be migrated to web 

instructional materials. We have presented two workshops during this quarter that have had great response from 
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Rural GIS constituents.  One was a 2 day LIDAR data processing workshop that had 20 participants from our state 

NRCS office and the second was a ½ day Web 2.0 workshop taught at the MAGIC conference in Kansas City, Mo. 

 

CAST STAFF 

Since geomatics and geoinformation science applications encompass a wide range of knowledge from many fields 

of study, a conscious effort has been made to insure that CAST staff members are not only proficient in modern 

geomatics software and methodologies, but approach geospatial applications from a broad spectrum of 

disciplines. CAST staff members represent diverse backgrounds in areas such as architecture, archaeology, 

agronomy, geodesy, landscape architecture, surveying, engineering, geology, computer science and computer 

engineering, remote sensing, computer vision and image processing, historic preservation, geography, forestry, 

wildlife biology, and the social sciences.  

The total number of people working at CAST during FY10 was 62, broken down as follows: 

¶ 3 faculty  

¶ 19 non-classified staff members (currently 18) 

¶ 4 graduate assistants 

¶ 2 classified staff members 

¶ 34 hourly staff members 

A full listing of all staff members is provided in Appendix A. 

 

FACILITIES AND RESOURCES 

FACILITIES 

CAST occupies approximately 11,000 square feet in the J.B. Hunt Logistics and Transportation, Inc. Center for 

!ŎŀŘŜƳƛŎ 9ȄŎŜƭƭŜƴŎŜΦ  Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ƻŦŦƛŎŜ ǎǇŀŎŜ ŦƻǊ ǘƘŜ /ŜƴǘŜǊΩǎ ǎǘŀŦŦΣ ǘƘƛǎ ǎǇŀŎŜ Ŏƻƴǘŀƛƴǎ ǾŀǊƛƻǳǎ ǎǘƻǊŀƎŜ ƭƻŎƪŜǊǎ 

for a wide range of field equipment, three teaching laboratories, two research laboratories, a large graduate 

student bullpen, the Center's conference room, and the Northwest Arkansas EAST Training Center. The main 

Conference Room and the EAST Conference room in the training center on the main floor are both wired to 

support the building's mobile PolyCom video Conferencing system. Additionally the J.B. Hunt Center's Board Room 
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on the 5
th
 floor has a dedicated PolyCom system. Access GRID multi-cast video conference capabilities are also 

available in the JB Hunt Center as well as in the dedicated Access GRID conference Center in the Mullins Library. 

CAST maintains four primary geomatics and computational geosciences instructional labs in the J.B. Hunt Logistics 

and Transportation, Inc. Center for Academic Excellence (JBHT).  Two of these labs (Geomatics I and Geomatics II) 

are primarily used for classroom instruction and two (Paleoinformatics and RuralGIS) are used primarily for 

undergraduate/graduate project work as well as CAST research work. For details on these facilities, see the 

Background section at the beginning of this report. 

Geomatics I: This heavily used teaching lab is located in the J.B. Hunt Transport Services Inc. Center for Academic 

Excellence on the second floor near the North end of the building in room 231. The spacious 922 square foot 

teaching area also functions as a working lab for students enrolled in classes, who are granted access via their 

student card ID using card readers for unlimited 24 hour access. The Geomatics I lab features 20 engineering class 

workstations running Windows XP Pro with large high resolution flat screen monitors. The lab is also the home to 5 

engineering workstation-class laptops which can be packed in a ruggedized case for teaching in the field. Each 

CAST teaching lab in JBHT features four Samsung 400PX premium commercial grade monitors featuring high-

performance 39.6" dual-input analog/digital LCD displays and DNIe (Digital Natural Image engine) ς exclusive 

image compensation algorithm for brighter and clearer images and text. These displays along with the projection 

overhead can used to display media, the instructors PC, a student PC, etc. aiding in collaborative education. 

Geomatics II: This lab (pictured below) is also located in the J.B. Hunt Transport Services Inc. Center for Academic 

Excellence on the second floor near the North end of the building in room 228. The spacious 958 square foot 

teaching area also functions as a working lab for students enrolled in classes, who are granted access via their 

student card ID using card readers for unlimited 24 hour access. The Geomatics II lab features 16 high-end 

Windows 7 x64 workstations with dual monitors (one CRT, one LCD) to support stereo photogrammetric, 

visualization and other high end applications. Each is a quad-core system with at least 8GB of memory and 

professional level NVIDIA 

graphics cards for demanding 

image/video and 3D applications. 

In FY11, the CRT monitors, 

formerly required for stereo 

applications, will be replaced 

with modern, high-refresh rate 

LCD stereo-monitors, offering the 

students the latest in 3D 

visualization equipment. Each 

CAST teaching lab in JBHT 

features four Samsung 400PX premium commercial grade monitors featuring high-performance 39.6" dual-input 

analog/digital LCD displays and DNIe (Digital Natural Image engine) ς exclusive image compensation algorithm for 
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brighter and clearer images and text. These displays along with the projection overhead can used to display media, 

the instructors PC, a student PC, etc. aiding in collaborative education.  

The Paleoinformatics research lab encloses 797 square feet and is located in the J.B. Hunt Transport Services Inc. 

Center for Academic Excellence on the third floor near the middle of the building in room 340. The 

Paleoinformatics research lab features 7 engineering class workstations running a combination of Windows 7 x64 

and Ubuntu 64 Linux with dual large high resolution flat screen monitors. Each system features an Intel Core2 

Quad-core CPU Q6600 at 2.4 GHz, 8GB RAM, and in excess of 1 TB of RAID 10 storage. The Paleoinformatics lab is 

ŀƭǎƻ ƘƻƳŜ ǘƻ ǘƘŜ /ŜƴǘŜǊΩǎ ƎǊƻǿƛƴƎ ǎǳƛǘŜ ƻŦ IƛƎƘ-Density Survey (HDS) and Geophysics Field Equipment (see below 

for more information). 

The Rural GIS research lab in the J.B. Hunt Transport Services Inc. Center for Academic Excellence on the third floor 

near the middle of the building in room 343. This lab encompasses 952 square foot research area and also 

functions as a research lab for researchers who are granted access via their student card ID using card readers for 

unlimited 24 hour access. The Rural GIS research lab features 13 engineering class workstations running a 

combination of Windows 7 x64 and Ubuntu 64 Linux, with the common system configuration featuring an Intel 

Core2 Quad-core CPU Q6600 at 2.4 GHz, 8GB RAM, and in excess of 1 TB of RAID 10 storage.  

CAST also maintains, in cooperation with the Department of Geosciences, three Ozark Hall Computer Teaching 

Labs. Instruction in these labs focuses on Cartography and Hydrologic Modeling. 

The Ozark 208 teaching lab is located in Ozark Hall towards central campus on the second floor of Ozark Hall in 

room 208. This large 818 square foot teaching area also functions as a working lab for students enrolled in classes 

and are granted access via push button code systems. The Ozark 208 lab features 20 high-end Windows XP Pro 

workstations with LCD flat panel monitors. Each workstation features an Intel Pentium 4 2.8 GHz processor, 1 Gb 

of RAM, 120 GB of local storage, and a local DVD/CD-RW for independent project backups.  

Ozark 215 has 15 Windows 7 systems which consist of Pentium 4 processors running at 2.8 GHz with 1 GB of RAM. 

Each machine has a flat panel LCD monitor, 120 GB local storage disk, and a local DVD/CD-RW drive for 

independent student backups.  

The Ozark 209 teaching lab is located in Ozark Hall towards central campus on the second floor of Ozark Hall in 

room 209. This 529 square foot teaching area also functions as a working lab for students enrolled in classes and 

who are granted access via push button code systems. The Ozark 209 lab features 14 high-end Windows XP 

workstations with LCD flat panel monitors. Each workstation features an Athlon 64 X2 dual-core 4800+ processor 

at 2.5 GHz, 2 GB RAM, 150GB storage, and a DVD-RW for independent project backups.  

Finally, the Northwest Arkansas EAST Training Center is supported by a long-term collaboration between the 

University of Arkansas and the EAST Initiative (see the research section for more details on this educational 

initiative). It serves as a regional training center for about one third of the EAST schools in Arkansas and Oklahoma, 

http://cast.uark.edu/home/education/k-12/east-initiative.html


Overview 2010  

 

18 Center for Advanced Spatial Technologies 

 

as well as specialized computing resource for University students who are alumni of EAST programs. This state-of-

the-art training facility features: 

¶ twenty-one workstation-class PCs  

¶ a dedicated data-server 

¶ gigabyte Ethernet network 

¶ wireless network 

¶ High Definition projector and LCD displays in each room 
corner 

¶ automated blackout shades and lighting 

¶ integrated audio 

¶ PolyCom video-conferencing capabilities 

The Northwest Arkansas EAST Training Center is designed to encourage interaction and collaboration between 

students. Perimeter workstation seating follows an organic flow that 

facilitates teamwork, while central tables allow instructors to bring the 

entire student group together for brain-storming and discussions. 

Additional facilities connected to the Training Center include a 14-seat 

A/V-equipped conference room (pictured at right) and 

the UA EAST Alumni Center.  The conference room is wired to support 

the Center's mobile PolyCom video conferencing system. 

 

All systems are part of the UA General Computer Lab (GACL) domain and users can access their home directories 

and disks from any machine. The systems are also part of the CAST domain providing the students access to the 

specialized software and server capabilities needed. Student servers are located in Ozark Hall (GEOS I and GEOS II) 

and students (and faculty) may request disk space as needed for their research. Classes using extensive disk assets 

(e.g. remote sensing etc.) will have server spaces automatically allocated. 
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RESOURCES 

HARDWARE 

To support the wide variety of research, education and outreach activities at CAST, the Center maintains more 

than 100 high performance desktop systems and more than 30 large data and application servers with more than 

100 TB of disk. CAST is moving toward integrating and increasing the capacity of our server resources using Xen 

hypervisor virtualization. This modern architectural approach will not only allow more efficient use of existing 

hardware but will enable our IT staff to manage the wide variety of map-servers, data-base engines and 

application servers the Center supports for past, present and future projects. The entire building has 1 GB άhome-

runsέ to all desktops and a 10 GB backbone. Commercial internet, Internet II and Arkansas Research and Education 

Optical Network (ARE-ON) connectivity is provided. 

Like many university groups, much of the Center's research and educational efforts focuses on the analysis of 

spatially referenced data. Unlike many, however, the Center also has a number of active research initiatives 

focused on the acquisition of primary data in the geomatics arena. We believe that conducting research in both 

the acquisition and the analysis of these data provide new insights and capabilities that analysis alone would not. 

In the not so distant past only national agencies or very large corporations had the resources to obtain primary 

data acquisition instruments. With the development of new technologies, however, these devices are now 

accessible to a larger community. Over the past few years the Center has been able to acquire a number of 

sophisticated devices such as airborne multispectral cameras, long and short range laser scanners, survey grade 

GPS and base stations, ground penetrating radar, resistivity and magnetometery systems and many others. The 

Center now has extraordinary range of research instruments available to the faculty and students for 

surveying, GPS, geophysics, remote sensing, high density survey and photogrammetry. With funding from NSF 

grants 0321286 and 091807 and other sources, CAST has purchased an extensive range of field survey instruments 

for remote sensing, survey, photogrammetry, geophysical survey, and related research.  Surveying systems include  

¶ 3 Leica Viva G15 GNSS geodetic-grade GPS receivers configured for Real-time Kinematic (RTK) and Static 

surveying. 

¶ 3 Trimble 5700/5800 GPS receivers configured for both static and RTK operation in a variety of locations 

and over long ranges. 

¶ The Trimble 5600 Robotic Total Station DR200+ is available for single-person topographic surveys and 

traversing over short distances. 

¶ The Leica C10 Scan Station is a time-of-flight scanner with an effective operating range of +/- 1-200 m  (up 

to 300 m with 90% reflectivity). The station has a motorized head allowing scanning of a complete 360 

degree by 270 degree area.  Data is acquired at the rate of some 50,000 points/second. Data can be 
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acquired on-board or with a wireless or wired laptop.  It has a number of features which make 

it particularly effective. For example is has automatic target acquisition capabilities that quickly allow 

survey control points to be integrated to the scan data.  The Center has a number of targets for 

this purpose. It has an on-board video camera which can be used for scan management/planning and is 

automatically aligned with the scans to texture the point clouds.  Published specifications indicate that 

the accuracy of a single measurement (1-50 m) is 6 mm in position and 4 mm in depth. The system 

supports traverse and resection capabilities 

¶ The Z+F 5006i scanner (pictured below) is a phase-based system designed for 

an effective working range of 1m to approximately 50 m -  though somewhat 

longer distances are possible out to its design limit of 79 m. Because it is a 

phase-based system it can acquire data very rapidly ς up to 500,000 

points/second and its motorized head permits data to be acquired in a 360 

degree (horizontal) by 310 degree (vertical) frustum. As a result it is ideal in 

scanning building interiors, complex urban spaces and similar situations. Like 

the C10 it can be used in stand-alone mode or with wireless or wired 

connection to a laptop. The 5 mega-pixel Schneider Kreuznach M Cam 

camera system can be attached to the Z+F scanner to automatically acquire color images that can be 

mapped onto the point cloud. 

¶ The Breuckmann smartSCAN Color HE is a fringe projection close-range 3d digitizing system. The system 

works by projecting a patterned light across the object and uses two cameras to very precisely calculate 

the locations. Different lenses permit variable sizes of objects and levels of detail to be recorded. The 

system simultaneously records RGB data. The Center currently has three lens systems M-125 (100-75 mm 

FOV and 60 mm measuring depth), M-475 (380-285 mm FOV and 235 mm) and a M-825 (660-495 mm 

FOV and 410 mm measuring depth). Additional lenses up to 1200 mm are available. Performance 

specifications of the M-125 configuration are an XY resolution of 40 micrometers, resolution limit (z) 2 

micrometers with +/- 5 micrometers noise in Z and a feature accuracy of +/- 9 micrometers. 

¶ The Optech ILRIS-3D is a very long range time-of-light laser scanning system (up to 800m in good 

conditions) with on-board digital camera and large-format LCD viewfinder. The unit is portable, weighing 

12 kg and can easily be used in the field by a single person. As the laser is Type 1, it can be safely used in 

all settings. With a 20% reflectance surface it has a range of 3m - 1 km. Accuracy in the X,Y and Z 

dimensions is +\ - 10 mm at 100 m. Point cloud data are captured at 2000 points/second. A typical scene 

with adjacent point spacing can be fully scanned in 10-15 minutes, capturing 1.2 to 1.8 million points. 

¶ The Konica-Minolta VIVID 9i is a short range, high resolution color scanning system. This instrument 

captures micron-level detail of small objects. Though the VIVID 9i has a small field of view, users can scan 

objects of unlimited size using specialized field techniques. This scanner features an on-board VGA digital 

camera allowing color textures to be mapped on to the 3D surface data. While it is best suited for use in a 
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laboratory/indoor environment, with minor field modifications it can be used across a variety of on-site 

locations. An optional calibrated turntable, when used in conjunction with the VIVID 9i, serves to 

automate the scanning process and expands the utility of the instrument. The use of a professional 

lighting system is typically required to ensure accurate color capture with this instrument. 

¶ The TerraHawk Aerial Imaging System is built around a DuncanTech multispectral camera and provides 

CAST researchers with the versatility to conduct refined research in precision agriculture, forestry, rapid 

response techniques for emergency management, and other areas where near-real-time imagery is 

critical.  Small, compact, enclosed in a case for portability, the TerraHawk
TM

 Aerial Imaging System is an 

integrated turnkey or complete multi-spectral imaging system for easy-to-use practical application in 

production agriculture and natural resource management.  Features include industrial computer, camera 

automation, navigation software, GPS integration, and roll, pitch, and yaw camera stabilization. 

¶ Multiple Near-surface Geophysical Instruments ς including a fluxgate magnetic gradiometer, ground-

penetrating radar (GPR) with 400 MHz and 800 MHz antennas, earth resistivity and IP meter, resistivity 

system with MPX15 multiplexer and an EM conductivity/magnetic susceptibility meter ς form a suite of 

sensors that enable extensive and complex integrated sub-surface surveys of archaeology sites, urban 

infrastructure, agriculture plots and other applications which require an understanding of soil properties, 

moisture content and underground structures. 

SOFTWARE 

The software installed in CAST labs in both J.B. Hunt and Ozark Hall includes leading-edge professional software 

used by geomatics and geosciences professionals in academia and industry.  A significant number of software 

applications and suites are made available through the collection of Center of Excellence Agreements initiated and 

maintained by CAST and its industry partners (see page 23 for details). While the total cost of software provided 

through these agreements is difficult to assess, a conservative estimate is the software available in the JBHT labs 

has a commercial value of over $2M. The full range of software changes to meet the needs of individual 

instructions and course, the core installed suite of software is listed in the table below. The list only includes 

specialized geomatics software but the labs do support MS Office 2007, Symantec Endpoint Protection, DVD/CD 

writing software and various utilities applications. All systems are part of the CAST domain and UA General 

Computer Lab (GACL) domain. Users can access their home directories and disks from any machine. Two large 

student servers are located in JBHT and are connected to thŜ ŘŜǎƪǘƻǇ ǎȅǎǘŜƳǎ Ǿƛŀ м D. άIƻƳŜǊǳƴǎέΦ W.I¢ 

backbone speeds are 10 GB. Students (and faculty) may request disk space as needed for their research. Classes 

using extensive disk assets (e.g. remote sensing etc.) will have server spaces automatically allocated. 
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Software Available in CAST Supported Teaching and Research Laboratories 

Purpose Software Version Source 

Operating Systems MS Windows 7 x64 Updated 
weekly 

University License 

Ubuntu Linux  10.04 LTS Free Open Source Software 

Red Hat Enterprise Linux  Oracle, University Site License 

GIS and GPS ESRI ArcGIS Suite 9.3 CAST, Cooperative Research and 
Development Agreement and 
University License 

Intergraph GeoMedia Pro and 
Grid 

6.0 CAST, University Research Agreement 

Trimble GPS Pathfinder Office 4.3 Academic License 

/ƭŀǊƪŜ [ŀōΩǎ L5wL{L Andes Academic License 

Image Processing and 
Photogrammetry 

ERDAS Imagine 10.0 CAST, Center of Excellence Agreement 

ERDAS Leica Photogrammetry 
Suite 

10.0 CAST, Center of Excellence Agreement 

ERDAS Stereo and Image 
Analyst for ArcGIS 

10.0 CAST, Center of Excellence Agreement 

Definiens eCognition 10.0 CAST, Center of Excellence Agreement 

PCI Geomatica 10.0.3 CAST, Center of Excellence Agreement 

EOS Systems PhotoModeler 6.0 Academic License  

3D Point Cloud 
Processing 

Innovmetric Polyworks 11.0 Academic License 

Rapidform XOR3 3.0 CAST, Center of Excellence Agreement 

Computation and 
Scientific Visualization 

Oracle 11g Spatial 11g CAST, Center of Excellence Agreement 

Mathworks Matlab/Simulink R2010a University Site License 

SAS JMP 8.0 University License 

Python, Numpy and Scipy 2.6 Free Open Source Software 

Computer Aided Design, 
Graphics and Animation 

AutoDesk AutoCAD 2008 Academic License 

AutoDesk 3D Studio Max 2008 Academic License 

Google Earth and SketchUp Pro 6.0 Academic License 

Adobe Creative Suite CS4 Academic License 

Maxon Cinema 4D 11.5 Academic License 

Geophysics Processing Geoplot 3.0 Academic License 

Golden Software Surfer 8.0 Academic License 

GPR Process NVN Academic License 

Geochemistry and 
Hydrologic Modeling 

WHI AquaChem 5.1 Academic License 

WHI AquaTest 4.1 Academic License 

WHI Modflow 4.2 Academic License 

Rockware LogPlot 7.7 Academic License 

Rockware Rockworks 2006 Academic License 

Systat SigmaPlot 9.0 Academic License 
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WEB RESOURCES 

Distribution of information over the worldwide web is a key vehicle of communication to both the research 

community and the public. The Center's website (www.cast.uark.edu) underwent a major update in FY09 and 

during FY10 continued to expand in the quality and quantity of data it contains and in the ease of access to that 

data. The site is built on the MODx Content Management System (CMS) which allows CAST staff to quickly update 

the pages relevant to their research and responsibilities without the need for extensive training. During FY10, we 

estimate that the website has been visited by approximately 223,000 viewers (not necessarily unique) with over 

1.4M page views. This represents over 15.5M hits on the site in the course of the year with over 186GB of data 

transferred to visitors.  These tabulations do not include visitors to other CAST maintained sites such as the RGIS-

MidSouth Northwest Arkansas Imagery Viewer or the very popular Satellite Mallard Tracking site which has over 

90,000 registered viewers. 

COOPERATE PARTNERS 

CAST bas a number of corporate partners who, in their interest and commitment to geospatial technologies, 

provide us with equipment and software. We are very grateful to our corporate partners for their vision and 

leadership in working closely with CAST.  These partnerships have provided our faculty, students and collaborators 

with the state-of-the-art geospatial tools. CAST has entered into cooperative research agreements with each of the 

companies listed below and maintains an active relationship with each one. 

  

Oracle Corportation (Nasdaq: ORCL) is the world's second largest software company and 

the leading supplier of software for enterprise information management. With annual 

revenues exceeding $8.0 billion, the company offers its database, tools and applications 

http://www.cast.uark.edu/
http://www.oracle.com/index.html
http://www.oracle.com/
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products, along with related consulting, education, and support services, in more than 145 

countries around the world.  

  

 Definiens is the number one Enterprise Image Intelligence company for analyzing and 

interpreting images on every scale, from microscopic cell structures to satellite images. The 

Definiens Cognition Network Technology, developed by Nobel laureate Prof. Gerd Binnig 

and his team, is an advanced and robust context-based technology designed to fulfill the 

image analysis requirements of the Life and Earth sciences markets. The technology is 

modeled on the powerful human cognitive perception processes to extract intelligence 

from images and provides organizations with faster image analysis results, allowing deeper 

insights enabling better business decisions.   

  

eSpatial is a world leader in next generation geospatial technology. We are dedicated to 

providing the most efficient and effective environment to build integrated spatial 

applications that consolidate all forms of spatial data, integrate that information with 

business systems and distribute the derived intelligence to any user anywhere, on any 

device, connected or disconnected.  

  

Environmental Systems Research Institute, Inc. (ESRI), based in Redlands , California is a 

leading GIS software provider in a multibillion-dollar industry that employs hundreds of 

thousands worldwide. ESRI has dedicated itself to providing superior products, outstanding 

client support, and contributing technical knowledge, people and expertise to the 

collection, analysis and communication of geographic information. "ESRI and the ESRI Logo 

are licensed trademarks of Environmental Systems Research Institute, Inc." 

  

ERDAS products and services are trusted by professionals worldwide to help them capture, 

analyze, and present spatial information. ERDAS is best known for its broad array of 

products that capture accurately, model quickly, analyze easily, and visualize and present 

spatial information even in 3D. Those who use ERDAS products every day trust them for 

their dependability, the value they deliver, and the superior customer support. In April 

2008 Leica Geosystems Geospatial Imaging became ERDAS.  

  

Intergraph's Registered Research Laboratory (RRL) Program offers extensive development 

support to institutions of higher education and non-commercial research laboratories 

wanting to use Intergraph technology and products in applied research activities. The 

program, which has experienced tremendous success since its inception, is available 

http://www.definiens.com/
http://www.espatial.com/page100.html
http://www.esri.com/
http://www.erdas.com/
http://www.intergraph.com/
http://www.definiens.com/
http://www.espatial.com/page100.html
http://www.esri.com/
http://www.erdas.com/
http://www.intergraph.com/
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worldwide for qualified institutions and provides students, educators, and researchers with 

the leading edge technology and support needed to design and execute innovative 

research projects. Details of current members can be found here.  

  

IONIC is committed to providing fully interoperable, enterprise-class products for the 

publishing, discovery, access, integration, and application of spatial data in support of core 

enterprise business functions. IONIC has a vision of a world driven by open standards based 

interoperability leading to significantly reduced total cost of ownership for spatially-

enabled business solutions. IONIC's mission is to leverage its extensive experience to create 

and deliver the best standards-based commercial off the shelf (SCOTS) distributed 

interoperable java component products.  

  

PCI Geomatics has been developing industry leading geospatial software since 1982 and 

has continuously been a tireless supporter for the advanced study of remote sensing, 

digital photogrammetry, GIS, cartography, and all earth sciences in academic institutions 

around the world.  

  

Safe Software Inc. was incorporated in 1993 and is located in Surrey, B.C., just outside of 

Vancouver. Since incorporation, Safe Software has successfully executed a variety of 

projects pertaining to the translation, processing, modeling, and distribution of spatial 

data. Safe Software has worked with the ESRI Spatial Database Engine (SDE) since before it 

was an ESRI product, and has experience with many other spatial DBMS systems.  

  

Skyline Software Systems is a privately held company pursuing the realization of a "Digital 

Earth" that seeks to map our planet as never before. Founded in 1997, Skyline is re-

inventing the term "interactive" as it relates to our planet. Drawing on their experience in 

ǎƻŦǘǿŀǊŜ ŎǊŜŀǘƛƻƴ ŀƴŘ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ƎǊŀǇƘƛŎǎ ǎȅǎǘŜƳǎΣ ǘƘŜȅΩǾŜ ŦƻǊƳŜŘ ŀ ǳƴƛǉǳŜ 

collaboration with content partners to create an innovative web-based 3D visualization of 

the Earth.  

  

Trimble has been at the forefront of applying GPS to a wide variety of practical problems. 

To date, they've invested more than two million person-hours in R & D, perfecting the art 

and science of GPS. The company holds more U.S. patents on GPS and related technology 

than any other organization.  

http://synergy.intergraph.com/orl/
http://www.ionicsoft.com/
http://www.pcigeomatics.com/
http://www.safe.com/safe.htm
http://www.skylinesoft.com/corporate/corporate_home.asp
http://www.trimble.com/
http://www.ionicsoft.com/
http://www.pcigeomatics.com/
http://www.safe.com/safe.htm
http://www.skylinesoft.com/corporate/corporate_home.asp
http://www.trimble.com/


Overview 2010  

 

26 Center for Advanced Spatial Technologies 

 

COLLABORATORS 

CAST regularly collaborates with a variety of people and organizations. A partial list is below. 

University of Arkansas: 

Greg Thoma, Chemical Engineering 
Marty Matlock, Biological and Agriculture Engineering 
Jon Johnson, Applied Sustainability Center 
Nilanjan Banerjee, CSCE 
Brady Cox, CVIG 
Magda O. El-Shenawee, ELEG 
Jingxian Wu, ELEG 
Ken Kvamme, Archeological Geophysics Database 
Peter Ungar, Origins and Evolution of Human Diet 
Peter Ungar, Early Hominid Site Visualization 
Thomas Green, Arkansas Archeological Survey 
Burkhard Schaffrin, Department of Geoscience, Ohio State University, Reliability analysis in nonlinear models 
Ayman Habib, University of Calgary 
Derrick Lichti, University of Calgary 
Sreekala Bajwa, Riparian Corridor Extraction 
Indrajeet Chauby, Riparian Corridor Extraction 
Indrajeet Chauby, Soil and Water Assessment Tool 
Stephen Boss, Bathymetry and Sedimentation 
Van Brahana, Bathymetry and Sedimentation 
Timothy de Noble, Architectural Visualization and Urban Analysis 
Fred Stephen, Forest Entomology 
Steven Beaupre, Habitat Mapping and Modeling 
Jesse Casana, Near Eastern Archeology 
Craig Thompson, Computer Science 
David Fredrick, Classical Studies 
Brent Smith, American Terrorism Study 
Glen S. Mattioli, Geosciences 
Amy Apon, High Performance Computing Center and Computer Science & Computer Engineering 
Dave Krementz, Wildlife Ecology and Management and Biometrics 
Mike Plavcan, Morphometric Applications in Physical Anthropology 
Ralph K. Davis, Geosciences 
Arkansas Archeological Survey 
Arkansas Precision Agriculture Working Group 
University of Arkansas High Performance Computing Center 
University of Arkansas Applied Sustainability Center 
University of Arkansas Cooperative Extension Service 
University of Arkansas Information Technology Research Institute (ITRI) 
University of Arkansas Economic Development Institute (UAEDI) 
University of Arkansas Facilities Management 
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University of Arkansas Libraries  

Other university and research centers: 

Argonne National Laboratory 
Arkansas State University 
ArkansasView 
University of Arkansas, Monticello 
ArkansasView  
3D Archaeological Structures from Subsurface Surveying 
Michael Hargrave, US Army Engineering Research Development Center 
John R. Jensen, University of South Carolina 
Michael E. Hodgson, University of South Carolina 
Greg C. Carbone, University of South Carolina 
George T. Raber. University of Southern Mississippi 
Richard A. Gill, Washington State University 
Stephen R. Schill, The Nature Conservancy 
National Consortium for Rural Geospatial Innovations in America, University of Wisconsin, Madison 
National Consortium for Rural Geospatial Innovations in America, Penn State University 
National Consortium for Rural Geospatial Innovations in America, Central Washington University 
National Consortium for Rural Geospatial Innovations in America, Southwestern Indian Polytechnic Institute 
National Consortium for Rural Geospatial Innovations in America, Wilkes University 
National Consortium for Rural Geospatial Innovations in America, South Georgia Regional Development Center 
National Consortium for Rural Geospatial Innovations in America, University of North Dakota 

Communities and government: 

The EAST Initiative 
City of Fayetteville, Arkansas 
City of Rogers, Arkansas 
Washington County Arkansas  
EMS 
Arkansas State GIS Board 
USGS/National Map 
Arkansas Geographic Information Office 
Arkansas Soil and Water Conservation Commission 
Arkansas Game and Fish Commission  
Northwest Arkansas Regional Planning Commission 
 
Private Corporations 
 
Bohannan Huston, Inc., Albuquerque, NM, Image matching and Automatic Aerial Triangulation 
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PUBLICATIONS 

BOOK CHAPTERS 

 

Schill, S.R., D. Rundquist, A. Filippi, K. Kvamme, J. Cothren and J.A. Tullis 
2009.  In situ Sensors and Field Methods, in Manual of Remote Sensing: Earth Observing Platforms and Sensors 
(M.W. Jackson, editor), 3rd Ed., Vol. 1.1, Silver Springs, MD: American Society of Photogrammetry and Remote  
Sensing, 520 pages. 
 
 

REFEREED PUBLICATIONS AND PROCEEDINGS 

 
Cothren, J., A. Barnes, J. Casana, T. Kalayci  
2009.  Effects of Ground Control Point Accuracy on Triangulation and Ortho-rectification of Large Blocks of 
CORONA Images.  CAA 2009: Making History Interactive, Program and Abstracts for the 37th Annual Conference on 
Computer Applications and Quantitative Methods in Archaeology, Williamsburg, VA.  Page 50. 
 
Cothren, J., D. Frederick, W.F. Limp, T. deNoble, A. Barnes, C. Goodmaster, C. Stevens  
2010.  Visualizing the Roman City: Viewing the past through multidisciplinary eyes. Proceedings of the 36th (2008) 
Annual Conference on Computer Applications and Quantitative Methods in Archaeology. Budapest. 
 
Cothren, J. C.; Goodmaster, A. Barnes, E. Ernenwein, A. Vranich, W.F. Limp, A. Payne 
 2010. Fusion of 3-dimensional data at Tiwanaku: An approach to spatial data integration. Proceeding of the 36th 
(2008) Annual Conference on Computer Applications and Quantitative Methods in Archaeology, On the Road to 
Reconstructing the Past. Budapest. 
  
Cox, B.R.; J. Cothren, A. Barnes, J. Wartman, A. Rodriguez-Marek, J. Meneses 
2009.  Towards Quantifying Movement of a Massive Lateral Spread using High-Resolution Satellite Image 
Processing.  Proceedings of the American Society of Photogrammetry and Remote Sensing Annual Conference, 
2010. San Diego, CA. April 28. (proceedings in press) 
 
Limp, W. 
2010.  Towards a strategy for evaluating heritage visualizations.  Frischer, B (ed) Proceedings, Making History 
Interactive, 37th Annual Conference on Computer Applications and Analytical Methods in Archaeology. 
http://www.caa2009.org/articles/Limp_Contribution233_c%20(1).pdf . 
 
Limp, W.; A. Payne, S. Winters, A. Barnes and J. Cothren 
2010.  Approaching 3D Digital Heritage Data from a Multi-technology, Lifecycle Perspective. Melero, F., P. Cano 
and J. Tevelles (eds).  Fusion of Cultures: 38th Annual Conference on Computer Applications and Analytical Methods 
in Archaeology: Abstracts. Pages 519-522. Granada Spain. 
 

http://www.caa2009.org/articles/Limp_Contribution233_c%20%281%29.pdf
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Kalayci, T., J. Cothren, J. Casana, A. Barnes 
2009.  Accuracy of DEM Generation from CORONA Stereo Pair Images. CAA 2009: Making History Interactive, 
Program and Abstracts for the 37th Annual Conference on Computer Applications and Quantitative Methods in 
Archaeology, Williamsburg, VA.  Page 51. 
 
Payne, A, K.; Cole, K. Simon, C. Goodmaster and W. F. Limp.  
2009.  Designing the next generation virtual museum.  Frischer, B (ed) Proceedings, CAA 2009, Making History 
Interactive  37th Annual Conference on Computer Applications and Analytical Methods in Archaeology. 
Williamsburg VA. 
 
Payne, A.; F. Limp and J. Cothren 
2010.   The Evolution of Point Cloud Processing Software and its Affect in Culture Heritage Applications. F. Melero, 
F., P. Cano and J. Tevelles (eds).  Fusion of Cultures: 38th Annual Conference on Computer Applications and 
Analytical Methods in Archaeology: Abstracts. page 653. April . Granada, Spain. 
 
Riggins, J.J., J.M. Defibaugh y Chavez, J.A. Tullis and F.M. Stephen 
2010. Spectral Identification of Pre-visual Northern Red Oak (Quercus rubra) Foliar Symptoms Related to Oak 
Decline, Southern Journal of Applied Forestry, in press. 
 
Simon, K. A. Payne, K. Cole, S. Smallwood, C. Goodmaster,F. Limp and J. Cothren 
2010.  Close-Range 3D Laser Scanning and Virtual Museums: Beyond Wonder Chambers and Cabinets of Curiosity.  
Frischeer, B. (ed) Proceedings, Making History Interactive, 37th Annual Conference on Computer Applications and 
Analytical Methods in Archaeology. http://www.caa2009.org/articles/Simon_Contribution368_a (1).pdf 
  
Smallwood, S., A. Payne, K. Simon, C. Goodmaster, W. Limp and J. Cothren 
2010.   Lighting Systems in Three Dimensional Non-Contact Digitizing: A View from the Virtual Hampson Museum 
Project.  Frischer B. (ed) Proceedings, Making History Interactive, 37th Annual Conference on Computer 
Applications and Analytical Methods in Archaeology. 
http://www.caa2009.org/articles/Smallwood_Contribution292_c%20(1).pdf 
 
Tullis, J.A.; J.R. Jensen, G.T. Raber and A.M. Filippi 
2010.  Spatial Scale Management Experiments Using Optical Aerial Imagery and LIDAR Data Synergy, GIScience and 
Remote Sensing, in press. 
 
Warn, S., W. Emeneker, J. Cothren, A. Apon 
2009.  Accelerating SIFT on Parallel Architectures. IEEE Cluster 2009 Proceedings. New Orleans, LA.. 
  
Vranich, A.; J. Cothren and W Limp 
2010.  Recreating Cuzco in three dimensions. Melero, F., P. Cano and J. Tevelles (eds).  Fusion of Cultures: 
38th Annual Conference on Computer Applications and Analytical Methods in Archaeology: Abstracts. Pages 659. 
Granada, Spain 
 
 
 

http://www.caa2009.org/articles/Simon_Contribution368_a%20%281%29.pdf
http://www.caa2009.org/articles/Smallwood_Contribution292_c%20%281%29.pdf


Overview 2010  

 

30 Center for Advanced Spatial Technologies 

 

UNREFEREED ARTICLES 

 
Culpepper, B. 
2009.  Accuracy Analyst - Product Review, Earth Imaging Journal, July/August. 
 
 

PRESENTATIONS 

INTERNATIONAL 

 

Dennis, R. L. and J S. Popp 

2010.  Water Use and Willingness-to-Pay in a Rapidly Urbanizing Region.   Annual Meeting of the Association of 

American Geographers, Washington, D.C.  April 15. 

 

INVITED INTERNATIONAL 

 
Culpepper, B. and B. Gorham 
2010.  High Resolution Land Cover Mapping in Crittenden Co. Arkansas. International Association of Assessing 
Officers, Annual Conference, Little Rock, AR. February 10. 
 
Limp, W. 
2010.  {ŜŜƛƴƎ ƛƴǘƻ ǘƘŜ ǇŀǎǘΥbŜǿ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ǾƛǎǳŀƭƛȊƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ƘŜǊƛǘŀƎŜ Northwest University, 
·ƛΩŀƴ /ƘƛƴŀΦ aŀǊŎƘ у. 
 
Limp, W. 
2010.  {ŜŜƛƴƎ ƛƴǘƻ ǘƘŜ ǇŀǎǘΥbŜǿ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ǾƛǎǳŀƭƛȊƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ƘŜǊƛǘŀƎŜ Department of 
Archaeology, University of Beijing. Beijing China. March 11. 
  
Limp, W. 
2010.  Seeing into the past:New approaches to recording and visualizƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ƘŜǊƛǘŀƎŜ Chinese Academy of 
Social Sciences, Institute of Archaeology.  Beijing, China. March 12. 
  
Limp, W. 
2010   {ŜŜƛƴƎ ƛƴǘƻ ǘƘŜ ǇŀǎǘΥbŜǿ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǊŜŎƻǊŘƛƴƎ ŀƴŘ ǾƛǎǳŀƭƛȊƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ƘŜǊƛǘŀƎŜ Shandong Province 
Heritage Agency. QuFu, China. March 15. 
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Limp, W.; A. Payne, S. Winters, A. Barnes and J. Cothren 
2010.  Approaching 3D Digital Heritage Data from a Multi-technology, Lifecycle Perspective. Fusion of Cultures.  
38th Annual Conference on Computer Applications and Analytical Methods in Archaeology.  Granada, Spain.  April 
9. 
 
Payne, A.; F. Limp and J. Cothren 
2010.  The Evolution of Point Cloud Processing Software and its Affect in Culture Heritage Applications. Fusion of 
Cultures.  38th Annual Conference on Computer Applications and Analytical Methods in Archaeology.  Granada, 
Spain.  April 8. 
 
Tullis, J.A. 
2009.  RefCruz 2009: Terrestrial Ecosystem Classification Schema Cross-walks for Latin America.  Inter-American 
Biodiversity Information Network (IABIN) Workshop, Panama City, Panama. October. 
 
Tullis, J.A. 
2009.  Systematic Methods for Improving Landsat-derived Land Cover Data in Central America.  USAID / EPA 
Climate Change Workshop, Turrialba, Costa Rica.  October 8. 
 
Vranich, A.; J. Cothren and W Limp 
2010.  Recreating Cuzco in three dimensions. Fusion of Cultures.  38th Annual Conference on Computer 
Applications and Analytical Methods in Archaeology.  Granada, Spain.  April 9.  

 

INVITED REGIONAL AND LOCAL 

 
Cothren, D.; W. Limp, J. Tullis, S Winters, M. Williamson, and A. Payne 
2010.  High Performance Computing, Visualization and Large Geospatial Data Sets.  CyberInfrasctructure Days, 
Fayetteville, AR. May 17. 
 
Gregory, R. 
2010.  Image Analysis for EAST projects.  EAST Conference 2010, Hot Springs, AR.  March 3. 
 
Gregory, R. 
2009.  Mapping with the Juno ST.  EAST Facilitator Summer Seminar, Eureka Springs.  July 22.  
 
Smith, P. and B. Culpepper 
2010.  GIS and Web 2.0.  MAGIC 2010 Conference, Kansas City, MO.  April 22. 
 
Williamson, M. J. Cothren, P. Smith, and B. Culpepper 
2010.  Using ArcGIS in Arkansas' LINGO project.  MAGIC 2010 Conference, Kansas City, MO. April 21. 
 
Williamson, M., J Cothren, and B. Culpepper  
2010.  ArcGIS based LIDAR processing tools, leveraged within Arkansas' Bayou Meto watershed.  MAGIC 2010 
Conference, Kansas City, MO. April 20. 
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Williamson, M. and B. Culpepper 
2010.  Leveraging ArcGIS Server for Arkansas Light Impact Natural Gas Operations (LINGO) project.  Southeastern 
Regional Users Group (ESRI) Conference, Charlotte, NC.  March 26. 
 
 
 

NATIONAL 

 

Culpepper, B., W. Limp and J. Cothren 
2009.  RGIS Mid-South FY08 Annual Report Summary.  RGIS Fall Technical Meeting.  Webinar hosted by Penn State 
University.  September 23. 
 
Ernenwein, E., M.Hargrave, J. Lockhart, G. Avery and H.F. Gregory 
2010.  New Findings at Presidio Los Adaes, Louisiana: Results of Large-Area Geophysical Survey and Targeted 
Excavations.  Society for American Archaeology, St. Louis, MO.  April 15. 
 
Gorham, B. 
2009.  Mapping Terrestrial Habitats in the Boston Mountain and Arkansas River Valley Ecoregions: a Multi-Scale 
Approach.  AmericaView Fall Technical Meeting, Sioux Falls, SD.  October 5. 
 
Gorham, B. 
2009.  Introduction to eCognition, Workshop.  AmericaView Fall Technical Meeting, Sioux Falls, SD.  October 6. 
 
Gregory, R. 
2009.  Remote Sensing and Geospatial Endeavors in EAST.  AmericaView Technical Meeting, Eros Data Center, 
Sioux Falls, SD.  October 5. 
 
Hargrave, M.,  E. Ernenwein, J. Cothren, W. Johnston, and W.  Limp 
2009.  Streamlined Archaeogeophysical Data Processing and Integration for DoD Field Use: Results of Large-Area 
Geophysical Survey at Presidio Los Adaes, Louisiana.  Strategic Environmental Research and Development Program 
Annual Symposium and Workshop, Washington D.C. December 2. 
 
Hargrave, M. E. Ernenwein, J. Lockhart, H. P. Gregory and G. Avery 
2010.  Evaluating 18th Century Maps of Presidio Los Adaes Using Geophysical Data.  Society of Historical and 
Underwater Archaeology, Amelia Island, Florida.  January 8. 
 
Limp, W. and B. Culpepper 
2010.  Overview of RGIS Mid-South FY2009 accomplishments.  RGIS Membership Spring Technical Meeting, 
Charlotte, NC.  March 26.  
 
Tullis, J.A., J.S. Jones, A.T. Lingelbach, J.M. Defibaugh y ChÃ¡vez and F.M. Stephen 
2010.  LIDAR and Spectral Interpretation of Decadal Changes in the Ozark National Forest.  ASPRS 2010 Annual 
Convention, San Diego, California.  April 29. 
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Vranich, A. and A. Barnes 
2009.  Recreating Cuzco in Three Dimensions.  Surveying Andean Legacy: Archaeological Research along the Inka 
Road System.  Washington, DC.  December 8. 
 

REGIONAL AND LOCAL 

 
Barnes, A and J. Cothren 
2009.  Satellite Imagery Analysis of the Pisco, Peru Earthquake. Arkansas GIS Users Forum Symposium 2009, Eureka 
Springs, AR.  October 29.  
 
Cothren, J. and A. Barnes 
2009.  CORONA Atlas of the Near East.  Arkansas GIS Users Forum Symposium 2009, Eureka Springs, AR.  October 
29. 
 
Cothren, J.D.; M.D. Williamson, and J.A. Tullis 
2009.  Leveraging LIDAR for a Wetland Assessment Model in the Bayou Meto Watershed.  Arkansas GIS Users 
Forum Tenth Biennial Symposium and Training, Eureka Springs, AR.  October 27. 
 
Culpepper, B and J. Cothren 
2009.  Current CAST Research Projects.  Arkansas River Valley GIS Day, Fort Smith, AR.  November 19. 
 
Culpepper, B. and T. Sexton 
2009.  Arkansas' New Streamteam Web Portal.  Arkansas GIS Users Conference, Eureka Springs, AR.  October 28. 
 
Culpepper, B., T. Sexton and P.  Smith 
2009.  Arkansas' Wetland Information System.  Arkansas GIS Users Conference, Eureka Springs, AR.  October 29. 
 
Gorham, B. 
2009.  Terrestrial Habitat Mapping in the Ozark Mountains of Arkansas. Arkansas GIS User Forum Symposium , 
Eureka Springs, AR.  October 29. 
 
Gorham, B. and B. Culpepper 
2010.  Overview of the Crittenden County High-Resolution Land Cover Project.  Arkansas Land Information Board, 
Arkansas Tech. University, Russellville, AR.  June 2. 
 
Gorham, B. and J. Cothren 
2009.  Developing a Process for Rapid Collection and Processing of Aerial Imagery with the TerraHawk Imaging 
System: Lessons from Arkansas 2008 Flood Event.  GIS Day Activities, University of Arkansas.  November 18. 
 
Gorham, B. and J. Cothren 
2009.  Developing a process for the rapid collection and processing of Aerial Imagery with TerraHawk: Lessons from 
Arkansas' 2008 flood event.  Arkansas GIS User Forum Symposium, Eureka Springs, AR.  October 29. 
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Jones, J.S.; J.A. Tullis, and F.M. Stephen 
2009.  Using NDWI to Detect Forest Decline and Growth in the Ozark National Forest.  52nd Southern Forest Insect 
Work Conference, Gulfport, MS.  July 28. 
 
Gregory, R 
2009.  Geospatial Endeavors in EAST.  GIS User Forum Conference, Eureka Springs, AR.  October 29. 
 
Gregory, R 
2009.  GPS in EAST - A Pathfinder Start.  EAST Facilitator Summer Seminar, Eureka Springs, AR.  July 22. 
 
Gregory, R 
2010.  ArcGIS 10 - New, Cool, Clever.  EAST Conference 2010, Hot Springs, AR.  March 2. 
 
Gregory, R 
2010.  Environmental Image and GIS Analysis.  STEM Leadership Academy, Little Rock, AR.  June 15. 
 
Landgraf, K.,  M. Starbuck, and R. Gregory 
2009.  Utilizing LandSat imagery data archive. GIS Day 2009, EAST Training Center, Fayetteville, AR.  November 9. 
 
Payne, A.,  S. Winters, and W. Limp 
2009.  Virtual Hampson Museum: Complete 3D Artifacts Available for Free Download and Viewing.  Arkansas GIS 
Users Forum Conference, Eureka Springs, AR.  October 27. 
 
Payne, A. B. Feihler and B.  Culpepper 
2009.  Terrestrial LIDAR workshop.  Arkansas GIS Users Conference, Eureka Springs, AR. October 28. 
 
Vranich, A.,  K. Fisher, S. Boots, C. Troung, A. Barnes, and J. Cothren 
2010.  Rendering Cuzco in Three Dimensions.  Institute of Andean Studies Meetings, Berkeley, California.  January 7. 
 
Williamson, M.D., J.A. Tullis, J.D. Cothren and W.F. Limp 
2009.  Leveraging LIDAR for a Wetland Assessment Model in the Bayou Meto Watershed.  Southeast Arkansas or 
LIDAR in Really Flat Places.  North Dakota GIS Users Conference, Grand Forks, ND. November 2. 
 
Williamson, M. D. and B. Culpepper 
2009.  Arkansas LINGO Project - An Overview.  North Dakota GIS Users Conference, Grand Forks, ND.  November 2. 
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w9{9!w/I 
CAST research during FY10 can be generally grouped into five general categories ς each representing a either a 

study of geospatial methodologies (Geospatial High Performance Computing, Remote Sensing and Geospatial 

Modeling of the Environment), an application area in which existing or newly developed geomatics methodologies 

are applied to domain problems (Sustainable Energy Development and Life Cycle Analysis, Cultural Heritage and 

the series of projects concerned with the geospatial and temporal analysis of terrorist behaviors), or a series of 

externally funded outreach and education efforts with geomatics at their core.  This section describes in detail the 

projects in progress during FY10, begun during FY10 or proposed during FY10. 

GEOSPATIAL HIGH-PERFORMANCE COMPUTING 

 

CYBERINFRASTRUCTURE FOR TRANSFORMATIONAL SCIENTIFIC DISCOVERY IN ARKANSAS 

AND WEST VIRGINIA (CI-TRAIN) 

National Science Foundation EPSCoR 
NSF award to CAST $1,198,509  
ASTA match to CAST $69,444 
CAST sub-award Investigator: Jackson Cothren 
September 1, 2009 to August 31, 2012 
 

This large project involves a partnership between a number of universities in Arkansas (AR) and West Virginia (WV) 

and builds on common research in geosciences, virtual environments, and computational sciences while leveraging 

technical expertise within the two states: WV leverages expertise in the deployment and operation of shared high 

performance computing resources while AR leverages expertise in visualization and modeling. This consortium 

seeks to create a nationally competitive computation and visualization environment; to provide visualization 

display devices at each partnering institution; and to procure a suite of hardware and software for data capture 

and content creation that can enable a broad range of research and education activities across several science and 

engineering domains. The consortium seeks to build the needed cyber-infrastructure to advance the frontiers of 

knowledge in several scientific domains, and to transform information technology services for enabling discovery 

and innovation.  

Of the total UA NSF award of $3,370,951.00 (UA Investigators:  Fred Limp, Amy Apon, Laurent Bellaiche, 

Srinivassan Ramaswamy, Douglas Spearot), a sub-award was made to the Center for $1,198,509 with Jack Cothren 

as PI. In addition, ASTA provided the UA with first year partial match of which $69,444 was awarded to CAST. 
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Under the sub-award the Center will focus on geo-visualization, GIS, and infrastructure and community modeling.  

This research area includes three areas: 

Digital cities: Increasingly 3D representations of the infrastructure, utilities, buildings and other features of 

community are the basis of planning, disaster response, advertising and a myriad of other purposes. Key elements 

in the creation of digital cites have been the development of interoperable urban ontologies and semantics using 

such approaches as CityGML and Industry Foundation Classes as well as new technologies to acquire and represent 

the urban landscape.  

Data ingest from the real world: Another key goal of the proposed effort is to develop tools and strategies to link 

ƛƴǘŜƴǎƛǾŜ ŀƴŘ ŜȄǘŜƴǎƛǾŜ ƳŜƴǎǳǊŀǘƛƻƴ ƻŦ ǘƘŜ άǊŜŀƭ ǿƻǊƭŘέ ǘƻ ŎƻƳǇǳǘŀǘƛƻƴŀƭƭȅ-based visualization and analysis. To 

date the source of much urban and infrastructure visualization has been Computer Aided Design (CAD) files or 

traditional mapping (GIS). This will be extended though the integration of a wider range of high resolution 

mensuration processes.  

Enhancing humanities research through visualization: The recent dramatic developments in GIS have had 

significant impact on engineering, the physical and biological sciences and the social sciences, but GIS has made 

only limited inroads into the humanities. Part of the reason for this lies in the epistemology of GIS and the issues 

that arise in merging scientific methods with humanities approaches. 

 

MAJOR RESEARCH INSTRUMENTATION-R2: ACQUISITION OF AN INTEGRATED INSTRUMENT 

FOR COMPUTATION RESEARCH AND EDUCATION 

National Science Foundation (NSF) 
No CAST funds 
$668,008 (external funding for the High Performance Computing Center) 
$331,992 (UA Match) 
Investigators: Amy Apon, Jack Cothren, Douglas Spearot, Peter Paulay, Laurent Bellaiche 
July 1, 2010 ς June 30, 2011 
 
CASTΩǎ ƻƴƎƻƛƴƎ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǊƪŀƴǎŀǎΩ IƛƎƘ tŜǊŦƻǊƳŀƴce Computing Center (HPCC) is 
helping to identify large-scale geospatial problems that may be solved using very large scale computing systems.  
The current resources at the HPCC (Red Diamond and Star of Arkansas) were designed for high performance 
computation to solve chemistry and physics problems.  However, geospatial problems often require fast access to 
large, distributed storage systems.  This project will aid in the design and acquisition of just such large scale 
systems to compliment the new high-performance computer system being designed and developed as part the 
HPC portion of the CI-TRAIN project (see page above).   CAST research staff will advise HPCC in the design, 
acquisition and testing of the new computing resources. 
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PARALLELIZATION OF COMPUTER VISION TECHNIQUES FOR LARGE-SCALE SERVICES 

National Science Foundation (NSF) 
$99,736.00 
Investigators:  Jack Cothren, Amy Apon 
October 1, 2009 to September 30, 2011 

This project funds two CSCE computer science students to investigate how high-performance computing resources 

can be used to improve selected geospatial methods. As such it draws on multiple and disparate research areas 

including large-scale systems, distributed and parallel programming, photogrammetry, and computer vision. The 

goal of this research is to leverage large scale systems, especially distributed storage and computation, to provide 

advanced geospatial image services to end users. The research will leverage large scale storage to hold multiple 

terabytes of aerial and satellite imagery and will advance understanding across multiple fields of research by 

relating the problems in one discipline to other disciplines. This activity will foster collaboration between 

researchers in geomatics, computer vision, and parallel and distributed computing.  

The problem under investigation is the autonomous orientation of large amounts of aerial/satellite imagery.  The 

information generated is used in studies, for example examining the changing path of rivers or floodplains, city 

growth, and deforestation. In each of these cases, large geographic areas are examined. This project uses parallel 

ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ǇǊƻŎŜǎǎƛƴƎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŎƻƳǇǳǘŜǊ Ǿƛǎƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǘƻ ŦƛƴŘ ŀƴŘ ŜȄǘǊŀŎǘ άƛƴǘŜǊŜǎǘƛƴƎέ ŀƴŘ 

unique features in images. Once processed, photogrammetric methods orient (via a robust bundle adjustment) 

and orthorectify the images for integration into geographic information systems. In previous work, we have 

focused on a class of methods known as affine invariant feature detectors and descriptors. Two students 

parallelized and accelerated the sift++ application which is an implementation of the Scale Invariant Feature 

Transform (SIFT) algorithm. The students' work examined the speedup obtainable with single node parallelization 

and GPGPU acceleration with NVIDIA's CUDA framework. 

The results of this research will be accessible to users across the state and be used to teach graduate, 

undergraduate, and high-school students about photogrammetry, computer vision, and parallel and distributed 

computing. The multiple levels of depth of understanding allow this kind of research to be tailored to semester 

long graduate courses, or to an hour-long demonstration in a high-school. The techniques used in this work meld 

several areas of research that can be mirrored in a cross-disciplinary course that could, for example, pair computer 

science, mathematical science, and geography students to complete course projects that require data processing, 

algorithm development, and GIS processing. Additionally, each of these facets can be separated into individual 

courses. The front-end can be used to teach information systems students how to develop scalable services that 

rely on asynchronous processing of data, and use large database systems to service needs. 
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CORONA ARCHAEOLOGICAL ATLAS OF THE MIDDLE EAST 

National Endowment for the Humanities 
$193,733.00 (Funding continued from FY09) 
Investigators:  Jackson Cothren, Jesse Casana 
June 1, 2008 to July 31, 2010 

Archaeologists have long appreciated the extraordinary power of aerial photography and satellite imagery to aid in 

the discovery and interpretation of archaeological sites, the recognition of larger cultural landscape features such 

as roads, canals, and field systems, as well as the mapping and management of cultural resources. However, in the 

Near East, no imagery of adequate spatial resolution was available to archaeologists until 1995, when a large 

archive of US intelligence satellite images from the 1960s and 1970s, known as CORONA, were declassified and 

made publicly available. These images provide stunning, high resolution views of the landscape, and have been 

employed recently in a handful of innovative archaeological projects in the Near East. In these cases, use of 

CORONA imagery has revolutionized our understanding of the quantity and distribution of archaeological remains, 

fundamentally transformed field methodologies, and vastly improved our understanding of settlement histories. 

Moreover, because CORONA images are over 30 years old, they preserve a picture of archaeological sites prior to 

their destruction by recent industrialization and urban expansion, making CORONA imagery an absolutely unique 

resource that can never be replaced by new technologies. 

The project has involved the acquisition of over 1500 images and the development of a new workflow to support 

their orthorectification and the distribution of these orthorectified images via the internet. 
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GEOMATICS FOR ARCHAEOLOGY 

University of California, Los Angeles 
$7,772.00 
Investigators: Jack Cothren, Fred Limp 

In July and August of 2009 the joint CAST-UCLA Cotsen Institute's "Modeling Heritage Resources" field program 

took place in the city of Cuzco (or Cusco), and at the World Heritage Site of Machu Picchu, Peru in collaboration 

with the Instituto National de Cultura (INC) and Vladimir Davilis, director of P.A.N. Machu Picchu, director of 

Regional de Cultura Cusco.  The purpose of this field program was two-fold and involved a research component 

and a teaching component.  The research component centered on developing methodologies for high-density 

survey of complex, organic structures (in this case the remains of the ancient Inca city of Cuzco and the Machu 

Picchu retreat) in complex terrain (an existing urban environment and high-relief terrain, respectively).     

There were 18 students enrolled in the UCLA Cotsen 

Institute Program under the direction of Dr. Alexei 

Vranich of UCLA. CAST researchers worked with the 

UCLA team providing technical instruction and 

direction in GPS, GIS, laser scanning and 3D 

visualization methods.  

The first half of the project focused on Cuzco, the 

capital of the Inca Empire in the 1400s.  Cuzco is 

much like modern day Rome. With modern day 

buildings resting on Incan foundations, water flowing 

through Incan canals and a city layout in the shape 

of a Puma (at least as postulated by some researchers), the city of Cuzco is in and of itself an archaeological site 

worthy of study. The work focused on creating a detailed digital database and map of existing Inca walls within the 

city. Starting with maps from a survey done in 1978, the students converged upon Cuzco with a suite of 

technology. The results their work can be seen in the images below, and include a digital model of a terraced 

Cuzco, a map of existing Inca walls, and photogrammetric models of two important Inca structures.  

Extensive digital data from the project is accessible to the public and scholars at the CAST web site and a number 

of scholarly papers have already been developed using the data.  

 

http://www.ioa.ucla.edu/
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(left) Map of Cuzco, Peru (1978) with Inka walls (red) verified by the students. (right) 3D view of a Triangulated 

Irregular Network (TIN) of Cuzco, Peru with surveyed Inka walls (red)  

After three weeks in Cuzco the team moved to the World Heritage site of Machu Picchu. Students were provided 

with laser scan data that was acquired in 2005 by CAST research staff funded under an NSF grant and tasked to fill 

in the "holes" of the data and complete higher resolution scans of 4 focus areas. These areas were the Temple of 

the Condor, the Main Temple, the Sun Temple and the Intiwantana. Each team was able to spend multiple days 

and several evenings in Machu Picchu gathering data with each respective technology. During lab time, students 

processed data and were able to produce multiple products. 

 

(left) Optech laser scanner positioned for scanning. (middle) LiDAR point-cloud of a portion of Machu Picchu. (right) 

Textured model of derived from digital photographs and LiDAR point clouds. 
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STREAMLINING ARCHAEO-GEOPHYSICAL DATA PROCESSING & INTEGRATION FOR DOD 

FIELD USE                                                      

U.S. Army Corps of Engineers                                                                                                  
$119,840.00                                                                                            
Investigators:  Fred Limp, Jack Cothren, Bill Johnston  
April 1, 2006 to March 29, 2011 

FY10 is the final year of this 5-year, approximately $500K project. TƘƛǎ ǇǊƻƧŜŎǘΩǎ ǇǊŜŘŜŎŜǎǎƻǊΣ Multi-sensor Data 

Fusion was funded by the Strategic Environmental Research and Development Program (SERDP) showed how 

powerful archaeological geophysics can be when several geophysical sensors are used in concert and the results 

are integrated.  Along the way the multi-sensor data fusion project also developed new, innovative methods for 

processing and integrating the data. The new approach proved to be more cost-effective, more reliable, and much 

less invasive than traditional archaeological methods (excavation) for the task of evaluating eligibility for the 

National Register of Historic Places (NRHP) in compliance with federal law. Yet, the time and expertise needed to 

achieve these results are not accessible to most Department of Defense Cultural Resource Management (CRM) 

personnel (federal archaeologists). The current project, funded by the Environmental Security and Technology 

Certification Program (ESTCP), is an effort to rectify this situation by pursuing the following two objectives:   

(1) Assemble a single, user-friendly software product that will allow users to more easily process and integrate 

multiple geophysical datasets. The integrated, multi-sensor approach requires the use of several different 

Archaeo-geophysical methods (magnetometry, electrical resistance, electrical conductivity, magnetic susceptibility, 

and ground-penetrating radar). Each method gives unique results due to the measurement of different physical 

properties or by focusing on different depths. Since archaeological sites are highly variable, using multiple sensors 

increases the probability that a 

variety of archaeological 

features will be detected. 

Geophysical practitioners 

currently process data using a 

variety of software products 

that are often idiosyncratic, 

require repetitive actions, and 

do not provide a suitable 

medium for integrating data 

from diverse instruments. 

Widespread use of the 

integrated multi-sensor 

approach can only be achieved 

by assembling an integrated, user-friendly software to meet all the needs for processing, integrating, analyzing, 

and interpreting data from all standard sensor types. This software, ArchaeoMapper, is currently in beta test. It will 

provide all necessary processing routines for each method, and a variety of algorithms for data fusion. 
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Preconfigured operation stacks will allow geophysical practitioners with modest levels of expertise to achieve 

reliable results.  

(2) Demonstrate the cost and performance benefits of the new software and the integrated, multi-sensor 

approach. The cost and performance benefits of the integrated multi-sensor approach embodied in 

ArchaeoMapper has been demonstrated to a group of geophysical practitioners representing DoD and other 

federal land managing agencies (e.g., NPS, USFS). This User Group worked alongside the ESTCP team in collecting 

and processing data at the demonstration site. Reliability of interpretations based on ArchaeoMapper will be 

quantified via small scale ground truthing excavations. Project results are being reported to the relevant 

professional communities by a project report, presentations at professional conferences, widely distributed non-

technical fact sheets, and published articles. ArchaeoMapper will be provided at no cost to DoD CRM programs and 

personnel that use geophysical survey. 

ArchaeoMapper will dramatically streamline the processing and integration of geophysical data, permitting a wide 

range of DoD and other CRM programs to realize the cost and reliability benefits of a multi-sensor, integrated 

approach to site evaluation. Use of this approach will dramatically reduce costs of the future mitigation of 

archaeological sites, thereby making it much more feasible to clear lands needed for military training and other 

undertakings.  

 

CSR: SMALL SELF-SUSTAINABLE SOLAR-POWERED EMERGENCY MESH DESIGN 

National Science Foundation 
$195,262.00 (FY11, Notified of pending award, CAST portion of $499,477 grant) 
Investigators:  Jack Cothren, Nilanjan Banerjee, James Parkerson 
September 1, 2010 to August 31, 2013 

Natural emergency and disaster scenarios are common occurrences. Howsoever hard humans try, we are helpless 

when it comes to facing the wrath of nature. In 2009 alone, there were at least fifteen disjoint events of natural 

disasters in the United States. Earthquakes, floods, and hurricanes are common examples. In addition to human 

casualties, natural calamities can destroy the power grid, telephone networks, and mobile phone towers leaving 

survivors stranded without any viable mode of communication. There is no alternative for disseminating critical 

updates such as disease and safety alerts, location, and direction to survivors.  

This problem is an outcome of the lack of network systems that are designed to survive and serve during natural 

disasters. While the research community spends its time designing efficient systems for day-to-day 

communicationτ-DSL, cable, and mobile phone systems, we often ignore the uncommon case when the power 

grid is non-operational and the Internet is unreachable. However, with concerns related to greenhouse carbon 

emissions and global warming, disaster scenarios are poised to become a common case rather than an outlier.  
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To help find solutions to fill this need, CAST and the Department of Computer Science and Computer Engineering 

(CSCE) will receive NSF funding to make fundamental advancements in the design of fallback infrastructure that 

can serve critical information to survivors during the aftermath of a natural calamity. Designing a robust fallback 

data dissemination mesh during disasters is non-trivial and challenging. First, energy consumption is a fundamental 

design pillar. Our team will develop a mesh architecture that is energy efficient, self-sustainable, and available. In 

the absence of the power grid, an operational mesh must rely on renewable energy sources such as solar and 

should have near-perpetual lifetime while serving critical updates. Since renewable energy scavenging is 

notoriously unpredictable, such a system requires a clean-slate low power hardware and software systems design. 

Second, self-stabilization is a fundamental property of fallback mesh architecture. The variability inherent in 

renewable energy scavenging and extreme environmental conditions during the aftermath of a natural calamity 

will inevitably lead to permanent and transient node failures. In the event of a failure, nodes in the mesh will be 

designed to automatically redistribute their data to maintain high levels of redundancy and fault tolerance. Third, 

the mesh design will be general and compatible with off-the-shelf laptops, mobile phones, and PDAs. While ultra-

low power systems can be designed using custom hardware, such systems cannot serve popular mobile devices. 

Hence, we rely on common wireless technology such as Wi-Fi and simple web-based services for information 

dissemination. 

 

CULTURAL HERITAGE 

 

3D VISUALIZATION AND INTERPRETATION OF THE PRAIRIE GROVE BATTLEFIELD: A 

PROGRAM TO EXPAND COMMUNITY INVOLVEMENT IN PRESERVATION THROUGH 

EDUCATION 

Arkansas Natural and Cultural Resources Council (ANCRC) 
$83,000 
Investigators:  Fred Limp, Angie Payne 
July 1, 2009 to June 30, 2010 

The Prairie Grove Battlefield State Park was the location of one of the most significant Civil War battles in the west 

occurring on December 7, 1862. The Center for Advanced Spatial Technologies (CAST) worked with Arkansas State 

Parks to digitally recreate the setting of the battle in 1862.   Using historic documents and maps, the battlefield 

recreations showcase historic structures and other important features of the landscape, as well as the position and 

maneuver activities of the Union and Confederate units. A web-based interactive tour of significant locations 

within the park was also created where students and visitors will be able to move about and explore the recreated 

historic battlefield.  Below are four sample renderings created from the project which demonstrate how these 

models can be used visualize theories related to the site by change its environmental context.  



Research 2010  

 

45 Center for Advanced Spatial Technologies 

 

   

    

HERITAGE VISUALIZATION AND INTERPRETATION AT PRAIRIE GROVE AND OLD 

DAVIDSONVILLE STATE PARKS 

Arkansas Natural and Cultural Resources Council (ANCRC) 
$139,980 (FY11, Notified of award) 
Investigators:  Fred Limp, Angie Payne 
July 1, 2010 to June 30, 2011 
 
This project, just funded at the end of FY10, will require CAST (1) to create a fully interactive, online museum of 
!ǊƪŀƴǎŀǎΩ ŦƛǊǎǘ ǎŜǘǘƭŜƳŜƴǘΣ Old Davidsonville and (2) to expand upon the previously funded ANCRC projects to 
create 3D visualizations for Prairie Grove Battlefield State Park incorporating the material into exhibits at the park. 
Planning for this effort is underway. 
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DEVELOPMENT OF WORKFLOW, GUIDES TO GOOD PRACTICE AND METADATA IN SUPPORT 

FOR THE DIGITAL ANTIQUITY INITIATIVE 

Arizona State University 
$25,000.00 
Investigators:  Fred Limp, Malcolm Williamson 
December 22, 2008 to April 30, 2011 
 

/ǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ όŀǊŎƘŀŜƻƭƻƎƛŎŀƭ ǎƛǘŜǎΣ ōǳƛƭŘƛƴƎǎ ŀƴŘ ǘƘŜƛǊ ŎƻƴǘŜƴǘǎύ ƛǎ ŎŜƴǘǊŀƭ ǘƻ ŀ ǇŜƻǇƭŜΩǎ ƛŘŜƴǘƛǘȅΦ bŜŀǊƭȅ ŀƭƭ 

countries mandate its protection, often through archaeological documentation and interpretation. The curation in 

perpetuity of irreplaceable archaeological artifacts, field notes, photographs, reports, and analytical data underlies 

ǘƘŜ ǇǳōƭƛŎΩǎ ŦŀƛǘƘ ǘƘŀǘ ǘƘŜƛǊ ƘŜǊƛǘŀƎŜ ƛǎ ǎŀŦŜƎǳŀǊŘŜŘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ ¢ƘŜ 5ƛƎƛǘŀƭ !ƴǘƛǉǳƛǘȅ tǊƻƧŜŎǘ Ƙŀǎ ōŜŜƴ ŦǳƴŘŜŘ ōȅ 

a $1.2 million dollar award from the Andrew Mellon Scholarly Communications Program to develop a cyber-

infrastructure for archaeology ς and specifically the creation of a robust digital archive for North America digital 

data as well as the development of best practices and interoperable specifications for global digital curation 

integration.  Fred Limp is a Co-PI on the $1.2 million award which was made to Arizona State, Penn State, Statistical 

Research Institute, University of Arkansas, York University and Washington State University. As part of the larger 

initiative the University of Arkansas and York University have received a sub-award to support development of a 

ǎŜǊƛŜǎ ƻŦ άDǳƛŘŜǎ ǘƻ DƻƻŘ tǊŀŎǘƛŎŜέ ς providing practitioners with guidance on proper field and laboratory 

recording techniques in areas such as laser scanning, visualization geophysics, databases and others so that the 

resulting digital data can be effectively curated.   

 

LEAP II: STRATEGIES FOR DEVELOPING A NEXT-GENERATION VIRTUAL MUSEUM USING 

CLOSE RANGE SCANNING 

 
Andrew W. Mellon Foundation, Internet Archaeology Journal 
$6,600 
Investigators: Fred Limp 
July 1, 2009 to September 30, 2010 

The aim of the project is to publish four exemplars (based upon projects hosted in North American institutions) of 

multi-layered e-publications in the peer-reviewed journal, Internet Archaeology, and to make the underlying data 

available via a digital archive in such a way so that readers are provided with the opportunity to 'drill down' 

seamlessly from the publication into the archive to test interpretations and develop their own conclusions. CASTs 

contribution is related to the Hampson Virtual Museum Project and the Amarna Research Project both from FY09. 

In both projects a number of portable objects (potters, stone statuary, etc.) was scanned using laser scanning 

technologies and detailed 3D representations were created. The project involves development of an on-line 

journal article that links to repository versions of the objects and describes the process, results and implications. 
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The project will use the existing infrastructure of the e-journal Internet Archaeology to provide for sustainable 

exemplars of multi-layered e-publications and e-archives of broad interest to an international audience. An online 

mechanism, linked to the journal, that facilitates and encourages comment and debate will also be developed. The 

archive component the Hampson Project will be hosted by the US-based tDAR digital repository while the Amarna 

data will be hosted the Archaeology Data Service. 

 

TRANSATLANTIC ARCHAEOLOGICAL LITERATURE MINING (TALM) 

National Science Foundation 
$99,938.00 (not recommended for funding by sponsor) 
Investigator:  Fred Limp 
January 1, 2010 to December 31, 2010 

 

MANAGING 3D DIGITAL IMAGES OF CULTURAL HERITAGE OBJECTS: STANDARDS, 

PRESERVATION, AND ACCESS 

National Endowment for the Humanities, National Foundation on the Arts and Humanities 
$174,982.00 (Proposal submitted, awaiting notification from sponsor) 
Investigator:  Fred Limp 
April 1, 2010 to March 31, 2012 
 

GEOPHYSICAL SURVEYING AND SHORT-RANGE SCANNING AT AMARNA, EGYPT 

McDonald Institute of Archaeological Research 
$9,328.00 
Investigators:  Fred Limp, Malcolm Williamson 
January 20, 2009 to December 31, 2009 

Amarna (the ancient city of Tell el-Amarna, Egypt) was the short-lived capital of the Egyptian empire envisioned 

and constructed by the pharaoh Akhenaten during the late Eighteenth 

Dynasty of the New Kingdom. Construction was begun in 1347 BCE and 

the city was abandoned after Akhenaten's death a mere 15 years later in 

1332 BCE. In February and March of 2009, researchers from CAST, 

working in collaboration with the Amarna Trust of the University of 

Cambridge, travelled to the former site of Amarna, 194 miles (312 km) 

south of Cairo. Using a Konica-Minolta Vivid 9i 3D laser scanner, the CAST 

team collected high-definition scans of artifacts and art of the Amarna 

culture. These scans will be processed and added to the Virtual Amarna 
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Museum, a web-based virtual museum. 

In early 2009 CAST conducted a pilot geophysical survey over portions of the North City of Amarna during a two 

week period.  Magnetic gradiometry and ground-penetrating radar (GPR) were employed to determine the 

effectiveness of each technology at the site.  It was also hoped that the data might reveal the locations of possible 

statuary dumps left behind from previous archaeological expeditions.    A total of 21,200 square meters were 

surveyed with magnetic gradiometry and 3600 square meters with GPR.  The data revealed walls from both 

excavated and unexcavated buildings, possible tree pits from a garden, and a previously excavated statuary dump. 

Data from these surveys will be processed and results delivered to the Amarna Trust in late 2010 and used to 

develop an extensive geophysical survey of unexcavated portions of the city to be conducted during a field school 

in early 2011. 

 

NATIONAL ARCHEOLOGY PROGRAM ς NATIONAL PARK SERVICE 

US Department of the Interior/National Park Service 
$15,000.00 
Investigators:  Fred Limp, Bob Harris 
September 8, 2008 to September 30, 2010 

Since 1991, CAST has assisted National Park Service (NPS) with its mandate to provide archeological information to 

its local offices and other federal agencies to meet the cultural resources management requirements set by various 

Acts of Congress. In order to achieve this, NPS now has three sets of data currently available to the public via the 

web. The NAGPRA notices database provides the full text of the Native American Graves Protection and 

repatriation Act, up-to-date information on regulations and guidance, and summaries of inventory and repatriation 

activities. NACD (Native American Consultation Database), the latest addition, is the result of a partnership 

between the National Park Service and the U.S/ Cast has an agreement with the National Park Service, Archeology 

Division, to create, maintain and update the National Archeological Database (NADB) on-line system.  The NADB-

Reports module contains over 350,000 archeological bibliographic references.  The National Archeological 

Database provides considerable national exposure for both CAST and the University of Arkansas.  The web 

interfaces receive over 1,000 hits per month. NADB reports query form is located at 

http://www.cast.uark.edu/other/nps/nadb/. 

 

 

 

 

 

http://www.amarnaproject.com/
http://www.archaeology.ucla.edu/programs/middle-east/egypt-tell-el-amarna-archaeological-geophysics-project
http://www.cast.uark.edu/other/nps/nadb/
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COMANCHE NATIONAL MUSEUM AND CULTURAL CENTER SCANNING PROJECT 

Comanche National Museum and Cultural Center 
$949.00 
Investigators:  Fred Limp, Angie Payne 
July 15, 2009 to August 15, 2009 

The Center was invited by the Comanche National Museum and Cultural Center to 

conduct a small pilot project to evaluate the potential for close-range scanning to 

capture and distribute 3D models of several objects in the museum. The Center was able 

to demonstrate that complex object consisting of beads and feathers could, under 

certain conditions be modeled. CAST created accurate, photorealistic 3D models of 

five selected artifacts from the Comanche National Museum and Cultural Center.  The project team used the 

Konica Minolta VIVID 9i laser scanner and associated software to scan and produce the models.  Deliverables to 

the museum for each artifact included a VRML file, a 3D PDF file, and a short animation depicting the artifact from 

multiple angles all of which are embedded in ǘƘŜ /ǳƭǘǳǊŀƭ /ŜƴǘŜǊΩǎ website (as pictured).   

 

SUSTAINABLE ENERGY DEVELOPMENT AND LIFE CYCLE ASSESSMENT 

 

THE ENVIRONMENTALLY FRIENDLY DRILLING SYSTEMS PROGRAM ς DEVELOPMENT OF 

INFORMATION AND DECISION SUPPORT WEBSITE 

Houston Advanced Research Center 
$400,000 
Investigators: Jack Cothren, Fred Limp, Greg Thoma 
July 23, 2009 to July 22, 2012 

The Fayetteville Shale Information Website developed as part of the FY08 LINGO project (funded by the National 

Energy Technology Laboratory) contains information specific to the natural and regulatory environment in 

Arkansas and was developed with critical support and contributions from all stakeholders in the play. This project 

is funded by the Research Partnership for Securing Energy in America (RPSEA) program and is allowing CAST to 

generalize the existing site and provide a framework into which play-specific information (natural resources, 

regulations, drilling activities, etc.) could be placed. This will enable local stakeholders in other shale plays to more 

quickly and efficiently "stand-up" up an equivalent informational site. CAST is working with at stakeholders active 

in the Haynesville Play to deploy an information site using this framework and will document the process so that it 

could more easily be deployed elsewhere.  

This effort is part of a larger consortium called the Environmentally Friendly Drilling (EFD) Program whose objective 

is to provide industry leadership in advancing the cause of low-impact technology and systems for unconventional 
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natural gas resources in environmentally sensitive areas. Houston Advanced Research Center (HARC) is the prime 

contractor with Dr. Richard C. Haut acting as the project director/principle investigator. In addition to HARC, the 

EFD team includes Texas A&M Look College of Engineering Petroleum Engineering Department - Global Petroleum 

Research Institute (GPRI), Sam Houston State University, University of Arkansas, University of Colorado, Utah State 

University, University of Wyoming, and TerraPlatforms, L.L.C. A Joint Industry Partnership (JIP) consisting of BP, MI 

Swaco, Halliburton, ConocoPhillips, Huisman, Devon Energy also provide support. In addition, The Nature 

Conservancy and the Natural Resources Defense Council (NRDC) provide in-kind contributions. 

The RPSEA EFD effort incorporates new methods in logistics (site access), rig/site area, alternative power options, 

waste management and hydraulic fracturing and provides detailed engineering and develops designs for 

environmentally friendly systems suitable for producing unconventional natural gas resources in environmentally 

sensitive ecosystems. University partners work to incorporate such systems in U.S. active drilling in the Rockies, in 

the Southwest desert, and in the Appalachian East coast of the U.S. Case studies of technology applications will be 

developed based on the detailed engineering studies. The program includes the development and implementation 

of an environmental scorecard to measure the tradeoffs. 

 

INTEGRATION OF WATER RESOURCE MODELS WITH FAYETTEVILLE SHALE DECISION 

SUPPORT AND INFORMATION SYSTEMS 

U.S. Department of Energy 
$270,287.00 
Investigators:  Jack Cothren, Greg Thoma, Fred Limp 
October 1, 2009 to September 30, 2011 

This objective of this project is to research geospatial methodologies and develop a web-based application to 

enable responsible domestic production of natural gas using watershed resource flow modeling to support water 

supply and disposal issues related to siting and permitting for shale gas development. CAST and the Department of 

Chemical Engineering (CHEG) is focusing on water resources and water management in domestic natural gas 

operations, with emphasis on 1) constraints to development of domestic natural gas shale resources, and 2) the 

water issues that impact access to natural gas resources as well as their production. While our development efforts 

will specifically address operations in the Fayetteville Shale, the results will be applicable and exportable to a large 

number of oil and gas plays. 

It is generally recognized that activities related to oil and natural gas exploration, drilling, completion, and 

production affect surface and ground water resources to some degree. Water availability, due to significant use of 

water for the fracturing process and the consequent disposal of wastes, is a primary concern, along with potential 

impairment of water quality. In the Fayetteville Shale play, the combined demands of water for public, agriculture 

and natural gas production on water resources uses could be significant. Natural gas-shale activities are expected 

to increase in the near future and a substantial body of literature has provided evidence that water supply related 

issues have the potential to be a major constraining factor in the growth of shale gas development. Water 
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resources are affected by numerous competing factors, such as water demand for agriculture and human 

consumption, along with potential changes in supply levels brought about by processes such as drought and 

changing climate. 

While specific issues are framed by the existing 

knowledge base, there is currently a lack of science-

based informational and operational support 

systems and strategies addressing the combined 

areas of drilling and hydrology. These structures are 

needed to help the gas industry and the regulatory 

agencies face these water resource and water 

management issues. The lack of such strategies 

impairs the implementation of reliable regional and 

basin-oriented shale gas development plans to 

support regulatory streamlining and permitting. 

Our solution will be a large step towards bridging that gap for gas producers and regulators working in the 

Fayetteville Shale. First, we are updating the Fayetteville Shale Information Website to organize and report water-

related regulations, technologies and management practices. Second, we are integrating the web-based 

Fayetteville Shale Decision Support System with the Soil and Water Assessment Tool (SWAT), allowing regulators 

and operators to simulate infrastructure build-outs and estimate its effect on the quantity and quality of water in 

the watershed. The tools will be accessible and calibrated so that a minimal number of parameters must be set to 

achieve effective and practical results.  

 

VISUAL IMPACT RISK-SUPPORT SYSTEM DEVELOPMENT 

Argonne National Laboratory, Department of Energy 
$50,564.00 
Investigator:  Jack Cothren 
February 15, 2010 to September 30, 2010 

CAST is collaborating the Environmental Science Division of Argonne National Laboratory to develop a geographic 

information system (GIS)-based decision support system for (1) developing visual impact risk maps for areas under 

consideration for utility-scale wind energy development and (2) identifying location-specific visual impact 

mitigation measures and best management practices to avoid or reduce potential visual impacts associated with 

wind energy development. The decision support system is intended for use by land management/planning 

agencies and industry to assess potential risks for visual impacts from proposed developments, and to identify 

potential mitigation measures for BMPs early in the wind energy development planning process, leading to more 

efficient and effective decision making in land use and wind energy development planning. CASTs role is to 1) 

evaluate, select and determine spatial parameters for risk factors for visual impacts and location-specific 
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mitigation measures related to siting wind energy developments; 2) develop an analytical framework for 

combining risk factors to create composite risk maps; and 3) develop tools to import and manipulate these data 

within a generic GIS framework. The desired result of this collaboration will be a functional prototype of the GIS-

based decision support system for visual impact risk mapping and mitigation measure/BMP identification. 

 

VISUAL IMPACT EVALUATION SYSTEM FOR OFFSHORE RENEWABLE ENERGY 

Minerals Management Service, Procurement Operations Branch 
$340,768 (Proposal submitted, awaiting notification from sponsor) 
Investigator:  Jack Cothren 
October 2010 to September 2012 

The Center for Advanced Spatial Technologies (CAST) at the University of Arkansas and Argonne National 

[ŀōƻǊŀǘƻǊȅΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŎƛŜƴŎŜǎ 5ƛǾƛǎƛƻƴ ό9±{ύΣ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ {ǘǳŘȅ hǇǇƻǊǘǳƴƛǘȅ 5ŜǾŜƭƻǇƛƴƎ 

Environmental Protocols and Monitoring to Support Ocean Renewable Energy and Stewardship: Renewable Energy 

Visual Evaluations, proposed to develop the Visual Impact System for Evaluating Offshore Renewable Energy.  The 

proposed system will allow an MMS user to design the spatial layout and content of an offshore facility, import 

and prepare geospatial data that will affect visibility, run a series of sophisticated visual analyses, define 

atmospheric, lighting and wave conditions and, finally generate one or a series of realistic visualizations from 

multiple viewpoints.  Output will be in the form of maps, tabular reports and high-quality rendered images.  All of 

this will be accomplished within a familiar ArcGIS interface and CAST will develop custom middle-ware to reduce 

the complexity of state-of-the-art visualization packages by using simplified parameter inputs and predefined 

parameter sets tuned for offshore visualizations. The system could be used to evaluate photomontages and zones 

of visual influence (ZVIs) findings prepared as part of submitted EISs or to independently assess proposed facilities.   

Deliverables of this effort include  1) a design brief for the product that documents the product's purpose and 

objectives, intended audiences, capabilities and components, 2) a technical specification document including a 

clear and concise guide to issues affected by visibility parameters, 3) the integrated GIS/Visualization application 

including all source code, 4) ŀ ǳǎŜǊΩǎ ƎǳƛŘŜ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ŀ Ŧǳƭƭȅ Řata-populated series of workflows 

based on the selected demonstration area and 5) a multi-day workshop conducted for MMS-selected personnel. 

 

LIFE CYCLE ANALYSIS FOR FLUID MILK WITH EXPERIMENTAL VERIFICATION OF DNA/CA 

DAIRY CARBON FOOTPRINT 

University of Arkansas 
$31,500 
Investigators:  Jack Cothren, John Wilson, Greg Thoma, Darin Nutter, Marty Matlock  
January 1, 2007 to September 30, 2009 
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The CAST portion of this project provided routing data to project cooperators in the Chemical and Civil Engineering 

Departments for their analysis of the impact of transportation costs on the life cycle of dairy products.  The project 

focused on taking dairy producers and dairy processing locations in a map coordinate system and making use of 

the Google Maps API to return the most likely route between stops, along with the associated distance and 

approximate time of travel for each route.  The derived distance and time measures were then used to estimate 

the impact of transportation-related costs on the carbon footprint of dairy products. 

 

BEYOND CARBON: LIFE CYCLE ASSESSMENT OF THE RETAIL SUPPLY CHAIN 

U.S. Department of Agriculture 
$17,157 
Investigators:  Jack Cothren, Greg Thoma, Marty Matlock 
September 1, 2009 ς July 31, 2010 

The goal of this project, in which CAST collaborated with CHEG and BAEG, was to conduct a scan-level life cycle 

assessment (LCA) for liquid milk in the US for impact categories beyond carbon. Specific objectives for the LCA 

included: 1) Review of existing literature related to milk production processes; 2) Complete a scoping LCA using 

secondary data to identify major impacts and hot spots; and 3) Analyze select impact factors across five production 

regions of the US. 

LCAs provide quantitative models to evaluate production processes, analyze options for innovation, and improve 

understanding of the complexity of factors influencing sustainability in agricultural production systems.  Broadly, 

LCA consist of four stages: 1) Define the goal and scope; 2) Conduct life cycle inventory (collection of data needed 

to perform the necessary calculations); 3) Perform impact assessment; 4) Analyze and interpret the results.  

The production practices for milk were analyzed using data from a suite of production practices based upon 

literature and primary data collected by the University of Arkansas.  This LCA was cradle to grave in scope, 

analyzing inputs across five US milk production regions and included measurable purchased inputs, extractions 

from nature, emissions to nature and product outputs, and provided an analysis of water pollution 

(eutrophication), water use (including scarcity), eco- and human toxicity, land use change (as an indicator of 

biodiversity), solid waste, and product loss impacts. 

This project  also included efforts to publish transparent unit process data, from this as well as an ongoing 

greenhouse gas project, into open data repositories such as the US Life Cycle Inventory database operated by the 

EPAs NREL, or other open source databases. 
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REMOTE SENSING AND GEOSPATIAL MODELING OF THE ENVIRONMENT 

 

THE M8.0 PISCO PERU 9!w¢Iv¦!Y9 π ! .9b/IMARK GROUND FAILURE EVENT FOR 

REMOTE SENSING AND DATA ANALYSIS 

National Science Foundation 
$72,726 
Investigators: Jack Cothren, Brady Cox, Joseph Wartman 
September 1, 2009 to June 1, 2011 

During the August 15, 2007 Pisco, Peru Earthquake (Mw=8.0), a massive liquefaction-induced lateral spread 

occurred on a marine terrace near Canchamaná, Peru. Immediately after the earthquake several of the projects 

investigators documented this lateral spread in the field as part of a Geo-

Engineering Extreme Events Reconnaissance (GEER) mission, and 

estimated it to be at least 3-km long by 1-km wide. At approximately the 

midpoint of this feature, the cumulative lateral displacement (obtained 

from adding up the widths of tension cracks) totaled more than 5 m. 

However, due to the size of the 

feature, it was difficult to 

spatially quantify the magnitude 

of the displacements in the 

field, firmly establish its boundaries, and discern if the entire marine 

terrace moved as a coherent lateral spread toward the ocean. Therefore, 

pre - and post-earthquake high-resolution satellite images, along with 

survey-grade GPS control, of the area were acquired in January 2010 and 

analyzed as a means to determine the magnitude and spatial variability 

of the lateral displacements. Due to a limited budget, the satellite 

images could not be purchased as desired for optimum processing. 

Despite this shortcoming, results from preliminary analyses were 

promising, confirming significant lateral movement (up to 5 m) along the 

marine terrace. However, due to limitations in the initial satellite images 

and supporting data (ground truth, digital elevation models, etc.) the 

absolute magnitude and vector directions of the displacements obtained from the preliminary analyses are 

suspected not to be fully accurate. Therefore, higher quality images were purchased in spring 2010 and processed 

to determine if the preliminary results can be improved upon. The tasks of this current project are to determine: 

(1) if high-resolution satellite image processing can be used to quantify the extent, magnitude, and direction of 
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displacements associated with lateral spreading, and (2) what quality of raw satellite images and level of 

processing (i.e. cost) is needed to achieve accurate results.   

 

ADVANCED SPATIAL TECHNOLOGIES-ACT 981 (GENERAL IMPROVEMENT FUND) 

 
{ŜƴŀǘƻǊ aŀŘƛǎƻƴΩǎ DŜƴŜǊŀƭ LƳǇǊƻǾŜƳŜƴǘ CǳƴŘΣ {ǘŀǘŜ ƻŦ !Ǌƪŀƴǎŀǎ 
$262,500.00 
Investigator:  Jack Cothren 
July 1, 2009 to December 31, 2010 

! ǇƻǊǘƛƻƴ ƻŦ {ŜƴŀǘƻǊ aŀŘƛǎƻƴΩǎ 2009-2011 General Improvement Fund was directed to the CAST for a series of 

projects over 2-years to build on the extraordinarily successful prior GIF-funded efforts. This funding is adding 

important new statewide data sets and capabilities in three areas:  

1. ArQUIS which will improve aerial photography acquisitions around the state and save state agencies and 

local governments  substantial dollars,   

2. HiResArkansas which will provide important high resolution map data for communities around the state,  

3. the continuation and completion of the on-going AARMS watershed mapping program.   

The Arkansas Geospatial Image Quality Assessment System (ArQUIS)  is using newly-developed technologies to 

assist state agencies, counties and communities across the state to more rapidly and cheaply create high-quality, 

high-resolution aerial image-based maps. These maps have become critical and essential data in a wide range of 

public and private activities ς everything from streamlining county assessment to highway planning to private 

development construction planning.  This project will increase the speed at which future imagery is made available 

and reduce the cost to the state, communities and local governments. 

The HiResArkansas portion of the project will create high-resolution state-wide slope, aspect, land use and 

impervious surface digital maps which can be used for a variety of private and commercial planning and 

construction activities. For example high-resolution slope, aspect, land cover and land use can be used in planning 

for storm-water run-off. Using new methods developed at the CAST, we are creating high-resolution slope, aspect, 

land cover and impervious surface maps for the entire state. 

The previous AARMS project (see page 61) has created some 8,500 on-line maps of the 304 watersheds and 22,300 

reports on the watersheds and 1,556 sub-watersheds in Arkansas. These maps and reports are used by 

communities, counties and private sector groups all around Arkansas to help protect the water resources. These 

are freely available to all at http://watersheds.cast.uark.edu and have already been accessed more than 23,000 

times. In this current phase of AARMS we have expanded the pre-defined maps to the sub-watershed (HUC-12) 

level. When published in FY11,  20,000 new maps and reports will provide a much finer resolution to the water 
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resource information. The HiResArkansas (see above) 2008 Land use/Land change, slope and aspect maps, when 

completed in FY11, will be added these maps.   

 

MAPPING HISTORIC FORESTED WETLANDS WITH CORONA IMAGERY 

Arkansas Natural Resources Commission 
$8,228.00 
Investigators:  Jack Cothren, Malcolm Williamson 
February 1, 2010 to June 30, 2010 

According to the Arkansas Wetland Strategy, 

the Mississippi Delta region of Arkansas has 

lost more than 7 million acres of forested 

wetlands between 1970 and 1989 ς more than 

any other state. Although much of this loss 

occurred during the advent of the mechanized 

farming, substantial acreage of wetlands were 

still begin converted to agriculture as late as 

the 1970s. This conversion activity predates 

the Landsat series of earth-imaging satellites 

and so it has not been practical to attempt to 

ƳŀǇ ŀ άǎƴŀǇǎƘƻǘέ ƻŦ ǘƘŜ Ŝxtent of these 

wetlands prior to federal legislation which 

eventually halted most wetland loss. 

This project used declassified Department of Defense high-resolution satellite imagery collected from 1968 to 1972 

and methodologies developed for the NEH CORONA Archaeological Atlas of the Middle East (see page 39) to 

create a seamless high-resolution image of the Delta region as it appeared in 1969. From this image base advanced 

image segmentation and classification procedures were used to delineate wetland areas which can be compared 

to modern wetland extents.  The figure to the upper right shows one of the orthorectified Corona images overlaid 

on modern imagery.  The extent of forest lost is apparent in the upper left quadrant of the image (here in 

Lawrence County).  
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IMPROVEMENT OF DIGITAL GEOMORPHOLOGY DATA FOR THE ARKANSAS DELTA 

Arkansas Natural Resources Commission 
$8,711.00 
Investigators:  Jack Cothren, Malcolm Williamson 
March 1, 2010 to June 30, 2010 

CAST has collaborated with the ANRC and other members of the Arkansas Multi-Agency Wetland Planning Team 

(MWAPT) for over a decade, developing GIS-based models of wetlands around the state. The delta region of 

Arkansas has been a key area of study and is home to some 875,000 acres of wetlands and potential wetlands. 

Several data layers are critical for accurate delineation of wetlands and potential wetlands, but none have been 

more singularly important in the delta than the geomorphology maps developed by Roger Saucier. The current 

ŘƛƎƛǘŀƭ ǾŜǊǎƛƻƴ ƻŦ {ŀǳŎƛŜǊΩǎ Řŀǘŀ ǿŀǎ ŘƛƎƛǘƛȊŜŘ ŦǊƻƳ мΥнрлY ƳŀǇ ǇƭŀǘŜǎ ŀƴŘ ǎǳŦŦŜǊǎ ŦǊƻƳ ŜȄŎŜǎǎƛǾŜ ƎŜƴŜǊŀƭƛȊŀǘƛƻƴ 

and spatial inaccuracy.  

The objective of this project was to improve the existing digital version of the Saucier maps by using scanned 

copies of the  15-ƳƛƴǳǘŜ ǉǳŀŘǊŀƴƎƭŜ ƻǊƛƎƛƴŀƭǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ¦Φ{Φ !ǊƳȅ /ƻǊǇǎ ƻŦ 9ƴƎƛƴŜŜǊǎΩ 9ƴƎƛƴŜŜǊ wŜǎŜŀǊŎƘ 

and Development Center.  CAST geo-referenced these scanned images, digitized them into GIS-ready layers and 

used them to update two ongoing HGM mapping projects. 

 

ARKANSAS WETLANDS RESOURCES INFORMATION MANAGEMENT SYSTEM (AWRIMS) ς 

PHASE III 

Arkansas Natural Resources Commission 
$142,097.00 
Investigators:  Jack Cothren, Brian Culpepper 
February 1, 2010 to March 31, 2011 

The Arkansas Wetland Resource Information Management System (AWRIMS) is a prototype geospatial decision 

ǎǳǇǇƻǊǘ ǘƻƻƭ ŦƻǊ !ǊƪŀƴǎŀǎΩ ǿŜǘƭŀƴŘ ǇƭŀƴƴƛƴƎ ƛƴƛǘƛŀǘƛǾŜǎΦ  ¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ !²wLa{ ǇǊƻƧŜŎǘ ƛǎ ǘƻ ƘŜƭǇ ŀǳǘƻƳŀǘŜ ŀƴŘ 

centralize analysis techniques for landscape assessments, wetland area impacts, wetland restoration projects, and 

summarization of other available digital datasets to provide a measurement of cumulative wetland changes and 

trends within Arkansas.  Analytical capacities will be expanded in this project phase so that the AWRIMS tools will 

provide the latest quantitative summation of gains and losses within wetland areas as required by the Multi-

Agency Wetland Planning Team (MAWPT).  The specific tasks targeted during this phase of the project will provide 

advanced GIS-enabled analysis solutions to the wetland program managers.  Input from the MAWPT leadership 

and their decision support logic has served as the guide for this proposed AWRIMS research and will be completed 

in FY11.   
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PINE PLANTATION MAPPING IN THE BOSTON MOUNTAINS 

Arkansas Natural Heritage Commission 
$10,000.00 
Investigators:  Jack Cothren, Bruce Gorham 
December 1, 2009 to May 31, 2010 

The overall goal of this project was to identify and map pine plantations within the Boston Mountains ecoregion 

and to integrate this new information into the existing Boston Mountains Terrestrial Habitat (TH) map and the 

Boston Mountains General Vegetation map. A secondary project task involved the revision of existing high 

resolution TH maps for three ANHC Natural Areas in order to more accurately reflect the land-cover of these areas.   

It is often a painstaking process to distinguish pine plantations from naturally regenerating pine stands by way of 

on-the-ground, visual inspection, and a ground survey for an area as large as the Boston Mountains ecoregion 

would require a substantial investment in both time and money. Traditional remote sensing techniques employing 

one date of photography or satellite imagery, on the other hand, could be used to successfully map land-cover 

types at any given point in time, but pine plantations are a temporal, land-use phenomenon and can only be 

mapped by taking the historical satellite image record into account. Therefore pine plantations must be mapped 

both spatially and temporally, and this mapping process requires considerable first-hand knowledge of the study 

ŀǊŜŀΩǎ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ƭŀƴŘǎŎŀǇŜΦ  

For the pine plantation mapping portion of this project, 30 meter resolution satellite imagery from the Landsat 

Thematic Mapper (TM) was employed. Landsat TMΩǎ ǳƴƛǉǳŜƭȅ ŎƻƴǎƛǎǘŜƴǘ Řŀǘŀ Ŏƻƴǘƛƴǳƛǘȅ ŜȄǘŜƴŘǎ ōŀŎƪ ǘƻ the 

Landsat 4 program in 1984, so the temporal timeframe for this 

study spans the 25 year period from 1984 ς 2009. Two Landsat 

scenes (leaf-on and leaf-off) from the same year, or as close to 

the same year as possible, were selected and acquired. There 

is, roughly, a 4 year interval between each scene over the 25 

year historical span for a total of 7 separate historical two-

season άƭƻƻƪǎέ ŀǘ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ  

Each Landsat scene was geo-corrected (rectified) to a standard 

UTM grid projection. The imagery was also color/contrast 

balanced. The classification process employed both traditional 

pixel-based analysis as well as object-based image analysis 

(OBIA). Results from each of these two procedures were 

ƳŜǊƎŜŘ ŀƴŘ ǎŜǾŜƴ άǇƛƴŜ ŜȄƛǎǘŜƴŎŜέ όƛΦŜΦ tƛƴŜκbƻǘ tƛƴŜύ ƳŀǇǎ 

were produced for the study area: one for each scene/date. 

Next, all of the pine existence maps were combined into one 

database for historical comparison. A rules-based, seven-case 

binary procedure was developed for the project, and the final 
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decision rules for the procedure were developed by ANHC and CAST personnel. 

Field data was conducted by CAST and ANHC staffers for the purpose of collecting a set of points and/or areas for 

accuracy assessment. CAST provided GPS equipment and the personnel to operate the equipment. ANHC provided 

personnel to identify and provide background information about the pine plantations to be mapped. 

The overall accuracy of the final pine plantation map was an acceptable 82.5%. The accuracy assessment 

ŎƻƴŘǳŎǘŜŘ ŦƻǊ ǘƘƛǎ ǎǘǳŘȅΣ ƘƻǿŜǾŜǊΣ ƛǎ ƴƻǘ Ŧǳƭƭȅ ŎƻƴŎƭǳǎƛǾŜ ōŜŎŀǳǎŜ ŀ ƴŜǿ ŎŀǘŜƎƻǊȅ ŎŀƭƭŜŘ άtƛƴŜΥ ¦ƴƪƴƻǿƴέ ǿŀǎ 

added to the final category list. This addition caused slight categorical discrepancies in the accuracy assessment. 

Because pine plantations are, for the purposes of this particular remote sensing study, a temporally-defined, land-

use type, the continued monitoring of pine land-cover in coming years throughout the ecoregion will produce a 

better pine plantations map layer. 

 

RED RIVER NUTRIENT CRITERIA DEVELOPMENT PHASE I 

United States Department of Agriculture ς Agriculture Research Service 
$16,630.00  
Investigator:  Bruce Gorham  
March 1, 2007 to September 30, 2010 

This project's goal is to improve overall understanding of stream nutrient retention in the Red River watershed.  

The study area includes the entire Red River basin and extends from eastern New Mexico to central Louisiana.  The 

following tasks are being performed: (1) Stream sampling data, provided by various state and federal agencies, is 

being spatially processed for inclusion in a consistent geospatial database, (2) A seamless digital elevation model 

(DEM) is being produced, based on the National Elevation Dataset, for the entire study area, (3) Using the points 

and the DEM mentioned in steps 1 and 2 above, watershed maps are being generated for each sampling point. 

These maps will show the aerial extent of all land flowing to that point, 4) The type and amounts of all land-cover 

types, based on the National Landcover Dataset, will be calculated for each watershed, and (5) maps and reports 

for each of the sampling-point watersheds will be done. 
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A LIDAR DERIVED, HYDROLOGICALLY ENFORCED DIGITAL ELEVATION MODEL OF THE 

BAYOU METO WATERSHED AREA 

USDA-NRCS 
$60,000.00 
Investigator:  Jackson Cothren 
September 19, 2008 to September 30, 2010 

CAST partnered with NRCS and the Arkansas Natural Resources Commission (ANRC) to develop a LiDAR derived, 

hydrologically enforced Digital Elevation Model (DEM) of the Bayou Meto Watershed area. The extremely low 

topographic relief of this region had severely limited efforts to perform computer-based hydrologic modeling. 

Aerial LiDAR provides a level of vertical accuracy that will support modeling efforts in this study area. As ANRC and 

CAST were already collaborating on a separate project (see page 61) that also requires collection of multi-return 

LiDAR data for the same study area, this project with NRCS was able to save a large portion of the data purchase 

cost by sharing data with the other. The majority of project funding from NRCS was used for data processing by 

CAST researchers and students, with only a small percentage being spent on data collection. CAST researchers 

assessed the utility of various Open Source and low-cost commercial products for LiDAR processing during the 

course of the project. 

 An additional by-product of this project was the development of a very accurate, large-scale set of hydrographic 

data (both flowlines and polygons) needed to provide the hydrologic enforcement of the DEM. These data were 

digitized from ADOP digital orthophotography collected in 2006 and viewed during digitization at a scale of 

approximately 1:600. The resulting dataset has proven to be valuable to state and federal agencies needing the 

best available hydrographic data in this region.  Below is a LIDAR derived, hydrologically enforced digital elevation 

model of the Bayou Meto Watershed Area. 

   

(left) Digital Surface Model, including buildings and vegetation, produced from LiDAR. (right) Digital Terrain Model, 

after returns from buildings and vegetation have been removed. 
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DEVELOPMENT OF A DIGITAL TERRAIN MODEL FOR THE BAYOU METO WATERSHED 

Arkansas Natural Resources Commission 
$45,000.00 
Investigator:  Jack Cothren 
March 1, 2010 to September 30, 2010 

Funds from this project were used to support collection of LiDAR data to support the Bayou Meto efforts.  These 

funds originated with the USGS and will enable the DEM generated from this LiDAR data to be added to the USGSΩs 

Center for LiDAR Information Coordination and Knowledge (CLICK found at http://lidar.cr.usgs.gov) system. 

 

DEVELOPMENT OF A GIS LEVEL 1 WETLAND ASSESSMENT MODEL FOR THE BAYOU METO 

WATERSHED 

Arkansas Natural Resources Commission 
$128,428.00 
Jack Cothren 
November 1, 2008 to June 30, 2010 

CAST researchers are working on a pilot project which will develop a GIS model, using both on-site and off-site 

variables, to predict wetland condition at a landscape level (Level 1 Assessment Tool). The Arkansas Multi-Agency 

Wetland Planning Team (MAWPT) has previously evaluated the utility of the Landscape Development Intensity 

(LDI) index as an assessment tool in the Delta Ecoregion, but has deemed it insufficiently correlated with Level 2 

and 3 assessments. The primary problem appeared to be that LDI only considered factors outside the wetland. This 

might correlate well if wetlands are otherwise pristine, and merely being encroached upon; however, in Arkansas, 

most wetlands are in private hands, and are routinely logged, ditched, impounded, or otherwise altered in a way 

that was invisible to LDI. In addition, the LDI 

coefficients were expensive to develop, and only 

seemed to predict edge effects that might just as well 

be predicted with more easily accessed data.  

This project seeks to explore a model that would 

attempt to right both of these failings of LDI. First, the 

offsite data would be readily available from Census 

Data and other existing digital datasets. Second, 

newly developed remote sensing techniques will be 

employed to gage the condition of forest condition 

within the wetland. Multi-return LiDAR will be 

employed to create proxy variables for forest 

structure. In addition, spectral signatures of digitally 


















































