UNIVERSITY OF MAINE SYSTEM
ACADEMIC DEGREE: FULL PROGRAM PROPOSAL

I. Full Academic DegreeProgram Title

Master of Science: Spatial Informatics
University of Maine (CIP Code: 14.3801)

I'1. Program Objectives

The objective of this proposal is to provide an galearning” “all coursework” master-of-sciencegdee

in Spatial Informatics (MSSI) for place-bound stotdethat desire strong theory, computational,
analytical, policy and technical foundations in gephic information science and systems. As a géner
rule, students may view class videos and accomplisignments at any time throughout a week in &ny o
the offered program courses and have the weeklgrtyomty (or requirement) to participate in a ooe t
two hour “live” discussion session at a mutuallypeenient time for class members prior to the dueda
for their weekly assignments. The MS Spatial Infatics graduate degree is an “online only” versibn o
the existing and more intense on-campus reseants€oMS in Spatial Information Science and
Engineeringdegree. An innovative funding approach is useghigure sustainability of the program and
increase the potential for substantial financialdjiés for the university.

A. Program Rationale

The business climate in Maine and the rest of #imon is characterized by rapid technological cleang
intense global competition, faster product lifelegcand more complex, specialized markets. Indalglu
with information systems expertise who can desmgph@evelop information systems, manage
sophisticated information resources, work on iriggiglinary teams and communicate effectively with
business managers, engineers and other end-usenssiort supply. A major goal of all the graduate
programs in the School of Computing and Informaaience is to produce individuals who can make
significant contributions to economic developmepthsuring that private and public enterprise tthee
expertise needed to remain competitive.

Already existing on-campus programs includeNtaster of Science in Information SystegiMsSIS) and
the Graduate Certificate in Information Syste(@&C-1S) (http://www.umaine.edu/msis/curriculum-and
degree-requirements/) as well as lthaster of Science in Spatial Information Science Bngineering
(MS-SIE) and th&raduate Certificate in Geographic Information &ms(GC-GIS)
(http://spatial.umaine.edu/graduate-info/sie-graehiafo/). Many of the courses affiliated with tlees
programs are already offered with online classi@est This proposed graduate program will help us
move to offering e-learning class sections for nobgiur non-research focused master’s level courses

Non-traditional students that may be working firlié¢ or who are otherwise unable to travel to Orono
will be able to take this graduate degree anywttethigh speed Internet access is available (agach
from their home or office) and will be able to viemost class lectures or discussions in the coatsasy
time of their choosing.

Three existing graduate programs (GC-I1S, MSIS, G8)}@nd this proposed graduate program (MSSI)
to be offered entirely by distance methods arelpighertwined in that the beginning core courses a
largely the same for all four graduate programss €Tbmmon foundation and skills approach provides
great flexibility for graduate students in the eiviirey desire to switch to a different graduategpam

after taking a few courses. Courses offered onlineugh the IS and GIS/geospatial programs with als
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help support the proposed online graduate progmamigital Curation and Bioinformatics as well as a
proposed graduate program in Applied Geographmrinition Systems at the University of Southern
Maine.

B. General Program Goals:

The proposed1S in Spatial Informaticand the existingsraduate Certificate in Geographic Information
Systemgocus on technical, managerial and policy iss@sse@ated with constructing and managing
computer-based information systems for modern @rgdons with a particular emphasis on spatial
technologies. The objectives of these programsoameeet the growing demand in society for graduates
with high-level geographic information system skéind provide a path for women and men from diverse
fields to rapidly transition to information systarareer paths by providing them with foundation gedd
level courses in IS and GIS. Similar to an MBA @wLdegree, these programs are explicitly designmed t
accommodate students from wide ranging undergradiegree backgrounds. Many past graduates from
our on-campus spatially-focused graduate programsgolved in advancing spatial technology itself
developing software and systems to enhance thigyadfiindividuals, business, government, and indus
to better utilize location information, sensors amobile systems in their daily tasks. Other graesiaire
involved in more traditional areas of managing larfdrmation systems, producing maps and digital
databases through the application of geospatibhtdogies and techniques, or managing, developing,
and preserving land and natural resources. Yet®#Hre involved in managing information about the
environment, transportation and communication ngkgjautilities and the built environment generally.

We view the online offerings as a means to betippsrt and recruit for our on-campus research-fedus
MS and PhD programs in Spatial Information Sciesmo@é Engineering. Through our long experience in
offering distance courses and through capitalimadio very recent simple-to-use distance delivery
capabilities, we believe the distance program offgr will complement and help support our on-campus
research-based graduate programs rather than thetracthem.

C. Student Outcomes and Behavioral Objectives

Students will develop knowledge and technical skillsuch areas as information system design, human
computer interaction, database systems design andgement, systems development, computer
networks, and information law and ethics. They géln working familiarity with one or more
programming languages, the concepts of managimgiress across local and wide area networks
including technical and managerial concepts ofithisted systems, client-server systems, world-wide
web, digital libraries, and further evolving netkdrased systems. Relational and object-oriented
databases and systems for group decision supmoaidaressed in the context of designing and magagin
databases. Virtually all of these general informrasystems graduate courses draw on spatial temynol
examples or contextual environments. This new ertdiraduate program will specialize in preparing
graduates to better utilize location informatioapgraphic information systems, sensors and mobile
technologies in accomplishing the day-to-day tadksusinesses and government and to help advance
new innovations in these domains. In addition, stiisl have the opportunity to take courses thatigeov
an understanding of business and engineering apipins and thus provide further foundations for
effective communication with end users.

1. Evidence of Program Need
A. Evidence of Educational, Economic and Social Needs
(1) Workforce Needs
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Geospatial technologies have been identified sipallif as a High Growth Industry by the US
Department of Labdrand “geographic information systems” is one ofahademic programs suggested
for focus among Maine's high-demand workforce aneasreport issued by the University of Maine
System on Advancing Maine: An Action Plan to Tramsf Maine’s Econom.

Even a cursory look at job listings on the TechMaiveb sitéindicates that Maine businesses are in
constant need of information systems professiohais.time of high unemployment generally, Maine
still has a substantial number of information tesbgy employers actively looking for information
technology professiondland many are interested in providing internshipd$ and GIS graduate
students. This same high demand is witnessed across themati

In a recent survey of companies in Maine with iess in computer science and information systems
skills, respondents were asked: Please check aivwetdity of Maine System computer science or
information system programs listed below from whyclur organization might have an interest in
supporting internships or hiring graduates in thterie® From among the 27 programs listed from across
the University of Maine System campuses, the M§aographic information systems” was ranked third
from the top for degree backgrounds desired by eyeps and other UMS geographic information
systems programs also ranked high.

The evidence is clear. The information technoldgissprovided through the graduate courses and
programs offered by the Spatial Information Sciesoe Engineering faculty in the School of Computing
and Information Science will continue to remairhigh demand both across the nation as well as in
Maine.

(2) Targeted Audiences Related to the Need for GatedEducation in this Field

The advanced knowledge provided by graduate-leveirnation systems programs is needed across a
wide range of commercial, non-profit and governnmsattings. Individuals in all areas of private and
public enterprise rely on information systems femenunication, planning, control and decision suppor
Location and spatial relations have emerged asktgal concepts for organizing information acradls
sectors and throughout the broadest range of kttapplications. The existifgraduate Certificate in
GlISand the proposedaster of Science in Spatial Informatiedl be marketed to people with strong
computer science, math, science, and engineeritiggbaunds in addition to those who are working in
research labs across the nation and those actiatyaging geographic information systems who need
greater in depth knowledge of a domain in whiclytimayy have a job but not a strong foundational
knowledge base. The ter@patial Informaticdor the new graduate degree sends the messagbehat
program builds from computer science and infornmatéczhnology foundations and is more technically
focused than the competing geographic informatmense graduate programs offered by distance. Our
four graduate distance programs might be furtheketad to people with bachelor’'s degrees currently

! High Growth Industry Profile: Geospatial TechnolptlyS. Department of Labor,
http://www.doleta.gov/brg/Indprof/geospatial_prefdfm

2 Advancing Maine, The University of Maine System — Key Economic Driver for Maine,
http://www.umaine.edu/cis/files/2014/01/Advancingi&lohnDorrer.pdf

3 High Technology Jobs, Technology Association of Maihttp://www.techmaine.com/technology-jobs
4 Technology Employers Directory, http://www.techmatom/industry-directory

° Company and Agency Internships, http://spatial. mmaa&du/internships/

6 Survey of Potential Actions to Increase the Nundd€Computing and Information System Graduates in
Maine, Compiled Summary Result$niversity-Business Information Technology and Cat@pScience
Partnership,Version: 24 Oct 2011 (available upon request)

Academic Degree Program Proposal: MS Spatial Infatios 3
University of Maine



working for natural resource companies, transpiorteigencies, conservation groups, mapping and
mobile technology companies, utilities, and higthteompanies advancing the next generations of such
technologies as well as those people accomplisiesearch across many disciplines that rely onapati
analysis and location tracking as a core skilldocemplishing their work.

B. Survey of Similar Programs

Virtually all substantial geographic informatioriestce academic degree graduate programs in the U.S.
are affiliated with member universities of the Umisity Consortium for Geographic Information Scenc
(UCGIS)! The University of Maine was one of the seven fanganembers and the organization now
boasts over 70 university and national researcimiaimbers. Only a small number of the programs offer
entirely online a Graduate Certificate or MS degre@eographic Information Science or relatedgitle
The most significant competition would be the oalprograms offered through University of Southern
Californid and Pennsylvania State Universiti.relatively complete listing of online graduategiee

and certificate programs in geographic informasoience (and related titles) may be found at the
UCGIS web sité® Many of those shown are offered by lesser knovaramic degree programs. Our
UMaine faculty members are extremely well knownbglty and have a high reputation within the
geographic information science community. Furth@rgrogram is distinguished from most of these
other programs in that our degree will focus orséhstudents that want strong theory, analytical and
technical foundations taught by leaders in thalfi#herefore we believe we may readily and sucoégsf
compete for graduate students in this general arena

C. Enrollment Projections
(1) Demand by Students:

A survey was accomplished of University of Maineidini as a potential sample of college graduates
that might have an interest in pursuing online gedd degrees through the University of Maine. The
responses were very favorable for both our GISlafatmation Systems graduate prograrishe
market is of course much larger than Maine alumdi gpans the English-speaking globe with good
Internet access.

When the cross-disciplinary sample of UMaine alumere asked which single graduate program of their
choice they would most like to take online from aig@ list of 78 choices, only nine other programs
ranked abovgeographic information system#/e learned from the survey that interest in lmthGIS

and IS program areas is approximately evenly bphiveen those that would prefer a graduate cextefic
versus a full master’s degree program. There wasabkignificant population desiring to take only
occasional specific courses of interest. We leafugter that approximately three times as many
respondents replied that they could participatnimonline live weekly discussion session in thaitye
evening as opposed to other times of the day. Magondents indicated a desire to view pre-recorded

" University Consortium for Geographic Informatiociéhce, http://www.ucgis.org/

8 University of Southern California, MS Degree anddrate Certificate in Geographic Information
Science and Technology, http://gis.usc.edu/

® Master of Geographic Information Systems, Penmsybv State University,
http://www.worldcampus.psu.edu/MasterinGIS.shtml

19 GIS Certificate and Master's Programs, Distanak@nline Learning, UCGIS,
http:/www.ucgis.org/priorities/education/GIS_Ceévtasters_Prog/certificates.htm#DistancelLearning
1 Survey of UMaine AlumniGraduate Course Distance Offerings: Preferred Paogs and Delivery
Methods Summary of Overall Results, February 2011 (ab&laipon request)
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lectures at their leisure and participate in omtg or no live sessions each week although appraeiyna
two-thirds of the positive respondents agreedrongly agreed that they could participate in online
sessions if offered at an appropriate time. Thilef @ur graduate course offerings have been aesido
allow distance students to view video lecturesgttame of their choosing and then deliver theieklg
assignments prior to at least one “live” video evahce session per week. The video conferencesccur
at a time likely to be convenient to all enrolleddents.

(2) Enrollment Projections for Five Years

Assuming that we have the marketing resourcestanddlf-generated incentive-based funding support
specified later in this proposal, we believe thofeing goals should be achievable:

Academic Year Number of
S| Graduate
Students
2014-2015 5
2015-2016 15
2016-2017 30
2017-2018 45
2018-2019 60

Table 1. Projected Enrollments

The number in column 2 represents an estimateeafitimber of Spatial Informatics graduate students
likely to be formally admitted into the graduat®gram and enrolled in at least one SIE graduateseou
per semester. Once fully developed, we hope totamimadditional 15 Spatial Informatics graduate
students each year holding the maximum cap at d@fbstudents. This is in addition to supporting our
other distance graduate programs. Our goal aftiéd bp is to sustain 50 to 60 graduate studenigedygt
enrolled in distance courses in this program eaeln.yOnce fully developed, we hope to also gradifate
to 20 graduate students on average each year. 8eoaust of these students will be working full time
and be place bound, we expect them on averagg&ddtieee to four rather than two years to complete
their degrees. The small number of admissions showlre table for 2014-2015 is due to limited titoe
advertise the program in the initial year aftdras been approved by the Board of Trustees.

IV. Program Content

The graduate program in Spatial Informatics focusegaining knowledge about spatial information
particularly with respect to concepts needed irtdqgexeration information systems. Emphasis isqaac
on learning novel concepts and methods in the biieltof geographic information science for: shgy;j
accessing, analyzing, and managing spatial datamaaleling, extracting, integrating, visualizingda
communicating geospatial information. Studentscbail a solid foundation in computer science,
mathematics, physics, geography, cognitive sciesntificial intelligence, and related fields to

study spatio-temporal phenomena and design ingalligpatial information systems. In addition testh
concepts, the use and design of spatial informaéonnologies requires a comprehensive understgndin
of the social, legal, economic, and institutiorsalues affecting such systems, a commitment to human
users and ethical uses of such systems, dedidatitwe ethics of broad access to information, and
commitment to quality of information.

A. Required and Elective Courses
The Master of Science in Spatial Informatics (MSSIjsists of 30 credits, all earned in course wohe
program consists of five three-credit required aarerses and a minimum of fifteen additional credit

Academic Degree Program Proposal: MS Spatial Infatios 5
University of Maine



from a list of elective courses approved for thegpam drawn from a range of disciplines but prityari
from distance courses offered by the School of Qgmg and Information Science. If some required
courses are duplicative of courses that may hage taken in the student’s undergraduate degree
program, those courses need not be repeated, astlidtent will select in consultation with the MSSI
Graduate Coordinator and MSSI Steering Committeiitiadal approved courses to arrive at the total of
30 credit hours.

(1) Required Courses
The following five courses must be taken and alintdoward the graduate degree unless they were
counted in a student’s undergraduate degree progktiof these courses have included distance cesti
in their offerings for the past several years.

« SIE 505 - Formal Foundations for Information Sce@redits: 3

« SIE 507 - Information Systems Programming Cred@its:

« SIE 515 - Human Computer Interaction Credits: 3

« SIE 525 - Information Systems Law Credits: 3

« SIE 550 - Design of Information Systems Credits: 3

(2) Elective Courses

Students must take at least fifteen additionalitsedat are approved in advance by the MSSI Stgeri
Committee from an approved elective course listmgrder to arrive at the total required of 30 a®d
Students should NOT assume that any combinatidimeofollowing courses will be approved by the
Steering Committee. Students should obtain appmdeir full program of study prior to taking
elective courses to ensure that they will countai@ls their degree requirements.

Courses already taught by Spatial Information S@eand Engineering faculty and which already have o
will soon have distance section offerings include following:

» SIE 509 - Principles of Geographic Information $ys$ Credits: 3
» SIE 510 - Geographic Information Systems Applicagi€redits: 3
» SIE 512 - Spatial Analysis Credits: 3

* SIE 555 - Spatial Database Systems Credits: 3

» SIE 557 - Database System Applications Credits: 3

» SIE 570 - Spatial Cognition and Computing Credts:

» SIE 590 - Information Systems Internship Credits: 3

Students may propose additional graduate courseshiose listed above to be included on their rogr
of study on a case-by-case basis or added tosth& lie MSSI Steering Committee assesses the
reasonableness of such requests and makes thddiiaion on whether specific additional courses
serving the objectives of the MSSI program andnibeds of the student may be included. Some of the
elective graduate courses listed may require puésitgs in addition to the minimum required for gead
admission to the MSSI graduate program.

B. Development of New Courses

While there has been no need to develop any nevgesitor the Master of Science degree in Spatial
Informatics (MSSI) to date, numerous courses h&ready been converted to allow them to be offered
simultaneously to both off-campus and on-campudestts. This conversion process has been funded by
the Project 7 initiative. This degree is the “alearning” “all coursework” version of an alreadyisting
graduate degree. See Backgroundsection unde¥ Program Resourcdsr a full description of the
approach being used.
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One new course will be developed upon approvahisfdegree program. This$E 580 - GIS Field

Data Collection Methodand funds have already been reserved in the RProjaadget for the
development of this course. Each summer, begindistgnce graduate students will gather in Maineafor
week-long field course. Part of the goal is to pdestudents with valuable data gathering skili tdan’t
be gained in the office or at home. A further intpat goal is to allow students to get to know eaitier
working on teams on field projects. After the oasitorking sessions they will return home to fintisair
projects with their team members but not coopegatimine. Past experience has shown that distance
students that identify positively with fellow graate students and can call on them for mutual stippor
have a greater likelihood of completing their gratdudegrees.

Additional on-campus courses already offered byatteemic unit are likely to be converted to make
them available by e-learning methods. This wilbbeatural progression of the program after expargalit
of the Project 7 start-up funds since there isilt imincentive in the proposed long-term fundioigthe
program that will benefit both the teaching unitisome and expenditure streams.

C. Research Activity in Program Design

Because the degree program has been designedabkeatearning” “all coursework” program, it does
not incorporate any research activity. Studentfidgso become engaged in in-depth research work
should enroll as on-campus students and pursuaffiiated Master of Science or PhD degrees in i@pat
Information Science and Engineering.

D. Field Internships with Businesses and Agencies

Students pursuing the MS Spatial Informatics debeae the option of participating in a 3-credit
graduate internship course titl&tE 590 Information Systems Internshijpe course involves working
closely for or with a private company or agencye Hetails of the graduate internship course
requirements and the names of some of the compariésive worked with in the past may be found on
the website of the School of Computing and InfoiaraScience (http://spatial.umaine.edu/internships/
In short, a detailed learning experience plan rhagtrepared and agreed to by both the intern and th
internship hosting organization. The student isiegl to meet requirements such as keeping a daily
work log, preparing a final report at the conclasgd the work period that includes an assessment of
whether target goals in the plan were achievedjmgak final advertised public presentation whetiter
the university or through video conferencing altbetexperience and preparing a short video
summarizing the highlights of the experience fostjpm on the web. Both the employer and student
assess each other at the end of the course andsugdestions for improving the internship expergenc
with other students in the future. Several pastestts have had the opportunity to participate adgate
internships in their home communities. Typicalipding internship experiences for those graduate
students that desire them has not been a probléne ipast. Further, the faculty have been strongly
engaged in supportir@roject>LogIn (http://projectlogin.com/) which has provided &dial
opportunities for our students to participate viithine employers in offering paid internships todetts.

E. Impact on Existing Programs on the Campus

We believe this program will attract highly motigdtmature graduate students that are place bownd du
to work and family obligations. Many are alreadyrking in the information systems or spatial
informatics industry either at corporations, witlgiovernment agencies or are independent consultants
While many have substantial work experience the#l ¢ typically to expand their knowledge base to
enhance their capabilities and skills, increase tlaue to their employers and to raise their peats for
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advancement. From past experience in teachingsudents in our distance classes, we know that
bringing this experience base of mature studemdsdliass discussions raises the quality of ourampus
classes as well. By offering and advertising strgragluate distance degree opportunities, we are
confident that the marketing will also attract sfyacandidates to our on-campus research-basedageadu
programs. While reaching out to distance studesntsbeirden our on-campus teaching, distance delivery
technology has advanced to the point that mankgeptevious challenges of even a couple of years ag
have been greatly lessened. Section VI describesadditional teaching support resources will be
brought to bear. Thus we see only positive infl@snan our otheBpatial Information Science and
Engineeringandinformation Systemgraduate course programs in 8&hool of Computing and
Information Science

V. Program Resour ces
A. Background

From the previously mentioned UMaine Alumni survegults, we conclude that student demand for this
and other e-learning graduate programs largelyrd#pen the methods by which courses are offered.
Given the empirical data gathered and in an attémptaximize the online market for our existingal&l
GIS programs and the proposed Spatial Informatiadunate program, we are adhering generally to the
following principles in designing our course offeys.
1. To maintain a level of consistency and avoid dagtiie work by faculty members, the course
material and class sessions both for on-campusialitte students will be identical in most cases.

This ensures the materials covered in the courgebenalways equally rigorous and up-to-date.

An additional live weekly discussion session folirn students will be required for most

courses.

2. All class sessions whether lectures or discussenigns will be video recorded. Both on-campus
and online students will have access to these dews.

a. Pre-recorded Class LectureBepending on the course and nature of the clasgsrrals,
some instructors may choose to pre-record all @thectures for some courses in advance.
Typically, distance students will be expected ®avihe videos and submit assignments prior
to a weekly live discussion session that is reguameoptional at the discretion of the
instructor. To ensure that the videos are actuadiywed, one device already used by one
instructor is to make an oral assignment of a disicun question somewhere in each video
lecture for which a short written response mussdgemitted by each student prior to
participation in the end-of-week live discussionsien.

b. Contemporaneously Recorded Class Sesslaomaost courses, professors are likely to record
the live class sessions with on-campus graduatkests as they occur. Students at a distance
may either participate in the class sessions rdynfsten anywhere on the Internet as the
classes occur if they happen to be available atitha or they may view the recording at any
later time before the required or optional disoussiession.

3. Technologies

a. Pre-recorded Videod-or pre-recorded lectures, professors may satgctecording software
of their choice and several are already activetyaged in this process with no need for
special facilities other than what has already lzeuired.

b. Contemporaneously Recorded Videesr day-to-day regular recording of class sessioa
use currently Connect Pro. All participating fagutiembers have Connect Pro accounts
(cost of approximately $150 per year per profesglug one or more years of experience in
using Connect Pro. Students and faculty find isigperior for our needs over Polycom and
Tandberg systems that are limited in reaching theket population of students which may
be located anywhere across the Internet. ConnedsRso better suited technically in that
little to no external technical support is requitette a stable installed setup is achieved. The
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technology requires no scheduling of distant ctamsis, provides multiple easily resized pod
windows for providing multiple forms of communiaai and information, provides
resolutions exceeding our needs, can be interfattbddigital tablets and smart boards for
drawing diagrams and writing equations, and is ¢osat in comparison to the alternatives.
The technology is not perfect but it has proveficeht to more than meet our live distance
education broadcast and two-way audio and videdsiee

c. Other TechnologiesVeb: The syllabi and detailed daily assignments foheaaurse are
being hosted on the University of Maine server gi$hordPress at
http://www.umaine.edu/computingcoursesonline/ Thisrface provides a consistent
interface for both on-campus and off-campus gragdstitdents, allows professors to have
ready control over their own web content and alltivésn to control access to or provide
open access to their course materials as theytsee §tClass. The UMaine FirstClass
system may be used readily for submission of asstgits by enrolled students, to support a
class discussion list and for delivery of course¢emals to students as approprigdeype: In
the event that bandwidth is slow on a particular aiathe audio is malfunctioning, professors
can readily convert to a Skype Conference Calherfly for students that may be
participating live from a distance. This needséqbepared in advance so that a conference
call to the entire group can be made quicklyher Cour se Management Systems:
Professors have the option to use other web-baseademanagement systems such as
Blackboard, Moodle, etc. but none have chosen teodo date. Some professors pay
personal subscriptions to GoToMeeting, WebEx, atd. these may also be used at times

B. Personn€

Faculty: Courses taught by Spatial Information ScienceEmgineering faculty members will be
sufficient for students to acquire any of four sepagraduate programs offered by e-learning method
These academic programs include:
» Graduate Certificate in Information Syste(@®&C-1S)Existing — see
http://www.umaine.edu/msis/curriculum-and-degregureements/
* Master of Science in Information SystdiMSIS) Existing — see
http://www.umaine.edu/msis/curriculum-and-degregureements/
* Graduate Certificate in Geographic Information &yss(GC-GIS)Existing — see
http://spatial.umaine.edu/graduate-info/sie-gragehiafo/
* Master of Science in Spatial Informati@4SSI) Proposed

The Master of Science and PhD programs in Spatiatrhation Science and Engineering are research-
based and require an on-campus presence to p&sune courses to be included in the e-learning
graduate programs are offered in other departniertdhose courses are not required.

The core faculty members included in teaching the graduate programs listed above include:

M. Kate Beard-Tisdale, Ph.D. (Wisconsin, 1988), Professor. GeograpHarination systems, spatial
analysis, digital libraries.

Max J. Egenhofer, Ph.D. (Maine, 1989), Professor. Geographic daelsgstems, spatial reasoning, GIS
user interface design, research methodologies.

Nicholas Giudice, Ph.D. (Minnesota, 2004), Assistant Professor.rdlsagnitive engineering,
multimodal spatial learning, human computer intéoac

Torsten Hahmann, Ph.D. (University of Toronto, 2013), Assistanoféssor. Expressive and lightweight
ontologies, semantic technologies, interoperabitigta and knowledge integration and spatial
intelligence.
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Reinhard Moratz, Ph.D. (Universitat Bielefeld, 1997), Associatefessor. Spatial knowledge
representation in cognititve systems, qualitatppatio-temporal representation, human-robot
interfaces, integration of spatial perception aesladiption.

Silvia Nittel, Ph.D. (Zurich, Switzerland, 1994), Associate Bssbr. Spatial database
management systems, data stream management sysfeshsss geosensor networks, high
performance distributed architectures.

Harlan J. Onsrud, J.D. (Wisconsin, 1982), Professor. Informatiosteyns law, responsible conduct of
research, ethics driven information system design

Connie Holden (adjunct) Geographic information systems.

All of the faculty members listed above are tenusetenure track except for Connie Holden. Consie i
tenured faculty member at University of Maine agésta (Bangor Campus) and regularly teaches our
first level graduate courses in geographic inforamasystems when we are able to fund her to do so.

All of the instructors above have taught coursedibtance education by one method or another in the
near or distant past with the exception of Torsétahmann who is the latest addition to our facutg.is
currently experiencing online teaching. Max Egeehafffers a course through pre-recording of all
lectures and posting them for viewing prior to a&l&y discussion session. Nicholas Giudice uses a
combination of videotaping lecture while presentingm to on-campus students as well as doing some
pre-recording. Silvia Nittel and Reinhard Moratxddoth successfully taught Java computer
programming using live online distance technologthds and students respond that they find this
method of class participation highly preferabléréwveling to Orono. Kate Beard has regularly taught
graduate courses in which more than half the stsdeave been at a distance. Harlan Onsrud teaches a
graduate course in Responsible Conduct of Res¢augitaduate students at several distributed relsearc
lab sites and recently transitioned from use of/&wh to Connect Pro. He found that students much
prefer the latter. He also now regularly teachggaauate information systems law course using Ganne
Pro. Connie Holden has extensive previous expegiesing a Polycom system to teach a graduate
laboratory course in GIS but we gave it up yeasdige to the substantially increased burden of
servicing the students at a distance. Availabdityeasonably priced downloadable student softfic@re
each class member and readily available distangeagidn facilities in our own classrooms suggesas t
those increased burdens will now be substantiafigdned.

(1) Vitae of Faculty
Vitae of the above listed faculty are containedppendix 1 of this document.

(2) Effect on Faculty Assignments

There is no increased burden on the above faauligrims of credit hour teaching load. All of theurses
listed above are already being taught or are witintnassigned teaching loads of the faculty. Thelte

be an increase in burden in ensuring that therdistaducation technology is working smoothly and an
increased burden to participate in an additionstuision session for each course each week ifsthizt
model followed by the instructor. The increase erketing burden for each of our faculty member$ wil
be primarily though increased use of our web siteell our online program opportunities in additton
our on-campus programs (see the extensive usel@dyion our web site at
http://spatial.umaine.edu/faculty/ and at httpaitigd.umaine.edu/student-project-videos/) and t@ana
others aware of the new online programs througlextensive numbers of conferences that the faculty
normally attend throughout the year. Our goal istike all of our graduate courses when offered on
campus also routinely available online.

C. Library Resources
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All enrolled students will have access to all aleaic journals, databases and other resources made
available through Fogler Library. Because the M&ttapInformatics graduate degree is an online
version of the more intense on-campus researctséasS in Spatial Information Science and
Engineeringdegree, there are no additional library resoureqsired. All enrolled tuition-paying
distance students will have electronic accesd tasabl UMaine library resources from their homed a
offices.

D. New Equipment and Plans for Acquisition

Two conference rooms (Rooms 326 and 336) and @ssrdom (Room 136) in Boardman Hall have
been equipped with standard optimal Connect Prdweme setups. In a conference room this consists of
a minicomputer with small keyboard and monitor ammlise for the instructor interface. The monitor may
be used as a digital writing pad as needed. Thexaligital video camera on the instructor, walumted
minicomputer connected to a video camera focuseti@uolassroom, a high quality microphone in the
middle of the conference table and an overheadgtaj for the class display. The cost for such a
classroom setup is about $6,000 per classroom aycomfar less if overhead projectors and other
facilities are already contained in the classrodaxperience with our current Connect Pro classroom
suggests our proposed setup will work well but veecmntinually experiment with various configured
options to thoroughly test and arrive at optimablaare and software configurations. The costs &bkn
these classroom setups were borne by the Projecidihg program to support graduate distance course
offerings.

Other than the improved classroom facilities, welgde need for expanded additional equipment to
serve distant graduate students. On-campus Spdbaiation Science and Engineering students have
access to state of the art labs and researchifitiut these are used for on-campus researobcsoj
primarily. The distance students will be experiagciall course work” and potentially internship
experiences and thus will not need access to quethiadized equipment typically.

The distance delivery methods used require onlygla@e-bound graduate students have high-speed
Internet access. The technology doesraquire that they participate through the useaoilities provided
by any specific campus, agency, or organization.

Any software required by students will be listedhe relevant course syllabi and is typically aaalié
for a low fee for a limited period at a studentdignt rate. In some instances, specific hardwarebea
required in order to use available software (i@ r&her than Mac) but this has not been a sigmific
hurdle for students currently enrolled in our dista courses.

E. Additional Space Requirements

There are no new space requirements based on pihenm@ntation of this degree program. Students
enrolled at a distance will not use on-campus rebe#ab or office space. Unless we eventuallyitimtst

an on-campus summer course to encourage studemesetoeach other personally and create bonds with
each other to help promote retention, most of tinesestudents will never have a need to visit the
campus.

F. Extent of Cooperation with Other Programs

We have had discussions with the University of Beut Maine which is planning aMS in Applied
Geographic Information Systertisat will be offered primarily as an on-campusgseom in the Portland
area. We have expressed a willingness to allomugttadstudents in that proposed program to enroll in
our e-learning graduate courses originating froen@nono campus if appropriate to the student’saiver
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program of study and approved by their graduatésads. Similarly, if USM offers some GIS graduate
courses by e-learning methods that MS-Spatial inédics students desire to take, our UMaine graduate
committee advisors will approve them for studept@gram of study if appropriate. The same appbes
the proposed graduate e-learning programs in lwigimdtics and digital curation originating from the
Orono campus.
USM Contacts: Matthew Bampton, Associate Professengraphy, bampton@usm.maine.edu, and
Vinton Valentine, Director of GIS, vvalentine@usnaime.edu

In addition to the above collaborative efforts, wiét enable students in our University of Maine duate

IS and GIS/spatial programs to take graduate evlegucourses offered by any other UMS campus
assuming that (a) the UMS faculty member teachiegcburse meets the requirements to be appointed as
a UMaine graduate instructor, (b) the course ta@d00 level or above, and (c) the course is ajgai@s
appropriate by the student’s graduate committdetmcluded on their UMaine graduate program of
study.

Further, we offer & our Plus One program whereby undergraduate students enrollagpnopriate
information technology programs on any of the oth®tS campuses may apply for conditional
admission to our master’s programs during theiiguar senior year and take up to a full year of
graduate courses through our distance coursemjfeprior to finishing their undergraduate degfides
can considerably shorten their time required taiaecan 1S, S| or SIE graduate degree. See thdslata
http://lumaine.edu/msis/four-plus-one-program-andditional-admission-while-an-undergraduate/
GIS Communications Facilitator across the UMS CasspuTora Johnson, Director, GIS Service
Center & Laboratory, University of Maine at Machigshnson@maine.edu, (207) 255-1214

V1. Total Financial Consideration
A. Background and Funding
(1) Funds for Initial Equipment and Conversion @iu@ses to E-learning Formats

Project 7 is a University of Maine response todak for significantly increasing the number of deunts
in online graduate degree programs and the prigjdahded through strategic initiative funding meted
from the University of Maine System. The goal af ®patial Informatics faculty is to offer a critica
mass of graduate courses online so that potemtidésts have a choice from among four different but
closely related programs from which to choose. (Sastion VB for a listing of the graduate progrgms.

Project 7 provided the funding to experiment witll énstall distance delivery facilities in two sexar
rooms and one classroom in Boardman Hall. It atswiged course conversion funds for several
professors teaching courses within the suite af fmaduate programs offered through e-learning

(2) Funds for Continued Support of the Expandecthieg Effort

Full time faculty members are typically loathe aké on the additional burdens of teaching graduate
students at a distance in addition to teaching therent full class loads of on-campus students.
However, our proposal is that faculty in the uniit enthusiastically teach both on-campus and off-
campus students as part of their regular teacliad &nd receive no extra compensation for teachimg
distance students. If the unit fails to generategased out-of-state distance tuition funds in sxcé
historical amounts, the unit will receive no finedsupport from the central administration for thet’s
additional effort. The unit only receives a propmrtof the increased funds directly generated leyuthit
and that has been received by the central campumistiation in the previous year. The market of
place-bound in-state and out-of-state graduatesstadtan be reached only through e-learning
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technologies and therefore the program is not tihggaway any graduate students that otherwisedvoul
travel to campus to acquire their degrees.

The specific approach for funding the ongoing exteahteaching burden of this degree and the three
other affiliated graduate programs offered by distemethods is as follows:

a.

The University will compute the average amountuitidn income generated from out-of-state
place-bound graduate distance students by theluritg a base five-year period (e.g. July 1,
2009 — June 30, 2014) as well as for the in-stistarmce students. For the Spatial Informatics
degree that average amount is obviously $0.

The University will allow the unit to acquire an aunt equal to 50% of the tuition generated
from the out-of-state and in-state place-bound ggteldistance students taking the unit's
distance courses that exceeds the average of sedilia-year period.

These funds will be spent by the unit in the nednto respond to such needs as on-campus
graduate student assistantships to help handia¢heased burden of responding to the distance
students, web and technical support, distance tdoty upgrades, administrative support and
similar unit needs.

The University will additionally allow the unit aoally to acquire an amount equal to 8% of the
new tuition income generated in the previous yaarcomputed above) to expend on Internet
marketing or alternative forms of marketing for tiraduate degree distance programs of the
academic unit. The unit will work closely with théce-President for Enroliment Management in
the expenditure of these funds.

The University will allow the unit to repeat theopess in successive years since all risk of lost
effort and resources is borne by the unit whilelinéversity as a whole shares substantially in
any financial success.

The financial risk to the University for the inveld faculty members teaching expanded numbers of
graduate students is minimal to non-existent. Ketgotential income generated for the universiynfr
this novel approach could be substantial as inelichelow.

The market of graduate students being sought uhaeproposal is those students that will neverdra

to and attend the University of Maine as an on-asrgiudent. They will never attend except throdnig t
expanded distance program offering. All funds aicgrtio the academic unit will be spent meeting
campus teaching needs such as supporting reseaseld-graduate students to help as teaching assistan
who themselves will spend money on tuition and.fé&e approach creates a significant economic
multiplier effect for the campus.

A. Anticipated Cost and Incomefor Five Years

The following table assumes each admitted distgra@guate student will take on average three 3-credi
courses each year. After building up the progréwa goal is to sustain 60 graduate students eaclihata
are actively working to acquire their degrees mphoposed program.
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Place-Bound Graduate Students Proiected Distribution of Projected New
In-State Out-of-State ) Tuition and Fee Income
Total Total I a1 d
Program | Number o Number . Tuition & ncreased Increase
1 Tuition Tuition Mrktng | Revenue| Revenue
Cost of Incomé of Incomé Fee Budget | forSI | for E&G
Student$ Students Income® 9
Programl | Budgef
Year 1 d
2014-15 $0° 2 7524 3 23112 41391 2451 153118 23622
Year 2 X
2015-16 15318 7 26334 8 80892 139491 8578 53613 77300
;{ﬁa‘;% 53613 15 56430 15 17334 2943p0 18382 114885 161033
2\861a7r118 114885 22 82764 23 25423p 433791 26960 168498 23833
;galaéfg 168498 30 112860 30 346680 588600 36763 229770 6320
Totals | $352,314 $1,497,573 $822, 356

7

8

Table 2: Total Anticipated Costs and Income foreFears

The cost is covered by half of the income generaitad the actual increase in tuition income frora th
previous year.

Projected enrollments are drawn from Table 1uAssthat each student enrolls on average for LiEses
per semester and enrolls for two semesters eacHagrea total of 9 credits per year on averagejdeted
increased enrollments due to this new programaieabout equally between in-state and out-ofestat
place-bound students.

In-state graduate tuition is currently $418 pedi hour.

Out-of-state graduate tuition is currently $12@4 credit hour.

The total shown includes a graduate studentff&230 per credit hour. It may be appropriate topda
substantial portion of the per credit fee sincéadise students will never use many of the campuiktiks
which the fees are intended to support (recreatémter, sports, etc.)

This amount is based on 8% of the actual increagédn income received. The amount is encumbésed
expenditure in each next academic year for Inteandtother marketing purposes to continue and ekpan
the recruitment of students in a sustainable fashio

This amount is based on 50% of the actual incteiggon income received. The amount is encumbered
for expenditure in the next academic year. Thignexe will spent at the university to support thedseof
the program bearing the increased burden of sedistgnce students with no additional compensation
the core professors teaching the courses.

This amount represents the total amount receivéldd current year minus the encumbrances to be
expended in the next year.

Distance equipment costs are not included irfitheyear since they involve spent investment sadteady
serving existing graduate programs. Marketingsast not included in the first year since they bel
covered by a reallocation of funds already commiiteethe unit through Project 7.

In summary, over the first five years the Universihould expect approximately $1.5 million in iresed
revenue with only $352,000 expended by the progresupporting the increased burden along with a
dedicated marketing budget to sustain recruitmestunients for each successive year. If goals @te m
the university should see an increase in its E&@d#&a of $822,000 for general usage of the campus
community plus the budget ascribed to the unit alllbe spent in supporting the academic missiahef
university. If goals are NOT met, any expendituaes automatically self-corrected since the progsam
allowed to expend only half the tuition it genedatiem the previous year. This same approach &ill b
applied to increased numbers of place-bound distahaents enrolled in all four graduate programs

previously mentioned.
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Although we do not know the financial arrangemavita Study Group, we believe the financial gains to
the University of Maine for through this fundingpmpach are probably much greater as a percentage of
income generated since no expanded physical fesilir remedial service expenses are needed f&& the
distance students and no consultant fees will beriad.

B. First-Year Costs

(1) New Personnel Requirements
None. All risk is on the faculty to accomplish atmhal teaching tasks under the incentive that the
teaching loads will be partially borne by graduagsistants in the next year if their efforts arecsessful.

(2) First Year Revenue and ldentity of Source
All first year revenue comes from tuition fees plydthe place-bound students taking courses at a
distance. The predicted amount is shown in thestabbve.

(3) How operational costs are to be absorbed imtent campus operating budget

The ongoing increased operational costs will beeoed by the academic unit from the funds distribute
to it from the sources of revenue generated byttite If no or few additional funds are generatibe,
faculty members in the unit bear the risk of theréased burdens in continuing the program

(4) Additional funding required to support the pram
No further funding than the arrangement indicateolva is required.

(5) Lifetime of outside or independent funding

As long as the program continues to recruit anaimgilace-bound students enrolling in its distance
graduate offerings, the funding arrangement wititoaie. Notice that the system is automatically-sel
correcting in that if few students enroll in oneyéhe funds distributed to the unit are automégica
decreased the next year.

Ideally we would like to see a new cohort of apjmately 20 highly qualified distance students el

in the MS Spatial Informatics graduate program eawhevery year and maintain an active group of 50-
60 place-bound graduate students taking some destasurses each year. We believe that this will be
highly dependent upon (a) aggressive Internet niiagkand (b) ensuring that the initial cohorts have
very good experiences and success so that we eahers to help sell the programs to others in &tur
years.

By following the above principles we believe we t@st meet the demands as expressed by potential
online students while ensuring a low cost and laaimtenance approach that should be sustainable over
time both technologically and financially.

VII. Program Evaluation

A post audit of the new program with details onieeément of implementation goals, program
objectives, and financial targets will be accompd two years after the initial marketing and offgrof
the graduate degree program. The audit will be noader the leadership of the School Director ard th
results of the audit will be reported to the Prestcand the Vice Chancellor for Academic Affairs.

Formative Evaluation Strategies:

Formative assessment is a reflective process taneehlearning whereby feedback from learning
activities is used to adapt teaching to meet stistiapeds. Many of us design our courses to cargigt
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engage students in active learning and to redieaching as a course progresses to allow us takat
material students truly understand and what theg Insissed. We don’t envision changing our teaching
styles much with our in-class students but theaftdlass distance students are likely to be mossipa
learners if they are primarily depending on viewiideos of the in-class active learning discussams
are doing assignments on their own. Thus we wildn® pay particular attention to this issue inuging
that students at a distance remain engaged. Oneamism we can use is that already described agproac
of requiring students to respond to short questiongiting to verify that they have read the assid
materials and watched the class videos prior te@titkof-week discussion sessions. In terms of fouma
assessment of the overall graduate degree prograntepe is that one or more assessment specafists
campus will be engaged to do surveys, focus gregpisns, and similar appropriate assessment agsivit
during and near the end of each semester withstsi@arolled in the new online graduate degree
programs as well as with the instructors to gagdback on what was successful and/or less than
successful in the online teaching approaches pdr&iech assessments would allow both faculty and
students to correct missteps early on in ordemfréve the on-line instruction and learning experee

In the event that an assessment specialist is @malslccomplish this on an overall basis we wilate
appropriate survey and focus group instrument®nsgltation with similarly situated initiators ofiline
learning graduate programs and carry out such stseess ourselves.

Summative Evaluation Strategies:

Summative assessment occurs at the end of a lgarihand determines whether a student was able to
acquire the knowledge expected. In addition to rbigmading of assignments, participation and final
exams, some faculty regularly do a pre and postassessment. By example, this is accomplisheukin t
Information Systems Law course with the answersilypdiscussed in the final session of the course
because past experience has shown that certaimpi$sns that students make about the law coming int
a course are simply wrong but tend to persist em studying and discussing material in deptthé
contrary. The post unit assessment helps ensuréhthenaterial has finally assimilated. In termis o
summative evaluation of the success of a coureeand of the course, one standard method iswseo
to receive anonymous student feedback from atefstudents and this will of course be accomplished
for all of the students. An online evaluation fosgstem already exists. In terms of assessing whathe
overall graduate degree online program has beamessitil we think needs to be evaluated ultimately
based on student enrollments. Quality of the pmogres very important in affecting enrollment nunsber
but the quality of the advertising and marketingh&f programs is also extremely important. We would
like to be visible on the first page when indivithugearch terms such as “masters degree in geagraph
information systems” or “MS Spatial Technologied/é are confident we can work with campus
assessment specialists to come up with specifisanesa in terms of how much Internet marketing was
accomplished and whether we were able to acquamod percentage return on those individuals that
actually clicked to our programs to take a look.
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BIOGRAPHICAL SKETCH

Professor Kate Beard

348 Boardman Hall, School of Computing and InfolioraScience, University of Maine, Orono, ME
04469, Phone: (207) 581-2147, FAX: (207) 581-2206

email: beard@spatial.maine.edu

Professional Preparation

lowa State University, Ames, lowa, Landscape aechitre BS 1976

University of Wisconsin, Madison, Wisconsin, Land€Rurces MS 1984

University of Wisconsin, Madison, Wisconsin, Land€Rurces PhD 1988

Appointments

July 2006-present Director, National Center foo@aphic Information and Analysis

July 2011-present Professor, School of Computimhlaformation Science, University of Maine

Sept 2000-July 2011  Professor, Department of Sdaf@mation Science and Engineering, Universityaine

July 1997-June 2005 Chair, Department of Spatiakination Science and Engineering

Sept 1993-Sept 2000  Associate Professor, Departoi@pgatial Information Science and Engineering,
University of Maine

Sept 1987-Sept 1993  Assistant Professor, Departafie@patial Information Science and Engineering,
University of Maine

Ten Selected Publications

1. Rude, A. andBeard, K. 2012. High-Level Event Detection in Spatially ilsuted Multi-variate
Time Series. Proceeding GlScience 2012. LNCS 7@d&imbus OH

2. Beard, K. Emerson, J. Deese. H. Scott, M., Rude, A. antigPetv, N.R. 2011. Use of the
EventViewer for visualizing and exploring eventsragted from Ocean Observing System Data.
Marine Technology Journal. Vol. 45. No.1 pp. 11212

3. Pettigrew, N.R, Fikes, C.Beard, M .K. 2011. Advances in Ocean Observing System in tiédd
Maine: Technical Capabilities and Scientific ResuMarine Technology Journal. Vol 45, No.1 pp.
85-97.

4. Beard, K., Deese, H., Pettigrew, N.R. 2008. A frameworkvisualization and exploration of events.
Information Visualizatiory pp. 133-151.

5. Beard, K. 2006. Modeling Change in Space and Time: An EBaised Approach, imnovations in
GIS: Dynamic & Mobile GIS: Investigating Change in Space Time.Drummond, J., Billen, R.,
Forrest, D. and Jodao, E. (eds) Taylor & Franciss®{y4.

6. Farah, C. Beard, K. Hess, C. T. and Hock, J. 28halyzing Spatial and Temporal Radon-222
Trends in Maine. Health Physics. 102(2) 115-123.

7. Beard, K and Smitherman P. 2011 Creating Residential amadiréeHistories from Multi-Year White
PagesTransactions in GIS15(6) 811-827.

8. Doore, S Beard, K., Bult C. 2010. An Ontology Based Personal Expestistory. First ACM
International Health Informatics Symposium. AlexaadVA Nov. 2010.

9. Dolan, M., Holden, CBeard, M. K and Bult, C. 2006. Genomes as Geography: Using GIS
technology to build interactive genome feature m&paC Bioinformatics. 7:416
http://www.biomedcentral.com/1471-2105/7/416/aluttra

10. Deveillers, R. andeard, K. (2005) Communication and utilization of infornmation spatial data
quality. In R. Deveillers and R. Jeansoulin (Edsply of Geographic Information. pp 275-290.

Synergistic Activities
1. Dr. Beard serves on the Cyberinformatics Commitbe¢he University of Maine EPSCOR
Sustainability Science Initiative
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2. She was PI and Director of an NSF IGERT grant fomderdisciplinary PhD training program in
Sensor Science, Engineering and Informatics.

3. Dr. Beard patrticipated in the collaborative projeetan Ocean Observing System for the Gulf of
Maine (GoMOOS). GoMOOS was an interdisciplinaryjpcbamong several marine scientists to
deliver near real time data on the Gulf of Maine.

4. She collaborates in the area of bioinformatics. B&ard was a PI on a two-year grant from NSF to
investigate the application of spatial conceptggnome mapping. She currently serves on the
Executive Committee for an NSF IGERT program in ¢tiomal Genomics and cooperates on a grant
with the Maine Institute for Human Genetics and [tfean developing a Maine Cancer GIS.

5. She served on a National Research Council comniateee USGS Center of Excellence for
Geospatial Information Science. (2006-2007), USiddal Committee on Data for Science and
Technology (CODATA) (2003- 2006), and the Digitabtary for Earth Systems Education
(DLESE), Data Access Working Group (2003-2006).

BIOGRAPHICAL SKETCH

Professor Max J. Egenhofer

School of Computing and Information Science (SGIE) National Center for Geographic Information
and Analysis (NCGIA), Boardman Hall, University daine, Orono, ME 04469-5711, (207) 581-2149,
Fax (207) 581-2206, max@spatial.maine.edu.

Professional Preparation:

University of Stuttgart, Germany Surveying Engimegy Dipl.-Ing. 1985
University of Maine Surveying Engineering, Ph.D. 829
University of Maine GIS, Postdoctoral Research Agxe 1989-1990

Appointments:

Acting Director, School of Computing and InformattiScience, University of Maine (2012-ongoing)

Professor School of Computing and Information Sméefuniversity of Maine (2011-onoing)

Professor (Associate Professor 1994-1999; AssiBtafessor 1992-1994), Spatial Information Science
and Engineering, University of Maine (1999-2011)

Director, National Center for Geographic Informatend Analysis (1993-2006)

Cooperating’rofessorComputer Science, University of Maine (1991-2011)

Visiting Scholar, INPE, S&o José dos Campos, Brazil (2010)

Visiting Faculty, Westfalische Wilhelms-Universitat Minster, Germ@p§03)

Visiting Faculty, Universita degli Studi dell’Aquila, Italy (1993)

ResearcissistantProfessor, National Center for Geographic Infororaand Analysis, University of
Maine (1990-1992)

Ten Selected Publications

1. M. Yuan, D. MarkM. Egenhofer, and D. Peuquet, Extensions to Geographic Reptafars, L.
Usery and R. McMaster (edsTlhe Research Agenda of the University Consortiurémgraphic
Information SciengeTaylor & Francis, London, pp. 129-156, 2004.

2. G. CamaraM. Egenhofer, F. Fonseca, and A. Monteiro, What's in an ImageR. Montello (Ed.),
Fifth International Conference on Spatial Inforroatirfheory—COSIT 2001, Lecture Notes in
Computer Science, Vol. 2205, pp. 474-488, 2001.

3. K. Hornsby andV. Egenhofer, An Algebra for FieldSNCGIA Specialist Meeting on The Ontology
of Fields June 1998, Bar Harbor, ME, 1998.

4. M. Egenhofer and H.T. Bruns, Visual Map Algebra: A Direct-Manigtion User Interface for Map
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Algebra,Visual Database Systems 3, Visual Information Manaent, Proceedings of the Third IFIP
2.6 Working Conference on Visual Database SystemS. Spaccapietra and R. Jain (eds.),
Lausanne, Switzerland, pp. 235-253, 1995.

5. C. Dorenbeck ani¥l. Egenhofer, Algebraic Optimization of Combined Overlay Opérafi, 1Auto-
Carto 1Q Baltimore, MO, Mark and D. White (eds.), pp. 296-312, 1991.

6. Rodriguez andil. Egenhofer, Determining Semantic Similarity Among Entity Clas from
Different OntologieslEEE Transactions on Knowledge and Data Engineeririg2): 442-456,
2003.

7. F. FonsecaM. Egenhofer, P. Agouris, and G. Camara, Using Ontologies ritedrated Geographic

Information Systemslransactions in GI36(3): 231-257, 2002.

M. Egenhofer, Toward the Semantic Geospatial WAGM-GIS 2002pp. 1-4, 2002.

M. Egenhofer, Spatial SQL: A Query and Presentation LanguHgfeE Transactions on Knowledge

and Data Engineeringvol. 6, No. 1, pp. 86-95, 1994.

10. M. Egenhofer and R. Franzosa, Point-Set Topological SpatiahirReis.International Journal of
Geographical Information Systerf§): 161-174, 1991.

© x

Synergistic Activities:

1. Lead author of the 9-intersection, a model for togizal relations that has been adopted by several
international standards (ISO TC/211, OGC's Simmathkre Specification, SAIF, SQL/Multimedia)
and has been incorporated into commercial spatialbéise systems (Oracle Spatial) and geographic
information systems (Intergraph’s MGA, ESRI's SR Luciad’s Java API for Geographical
Mapping).

2. Designed the fundamental concepts of the iPoitt&rRatents 7,245,923 and 8,023,962), which is
now commercially distributed by the spin-off compaRointer Inc.

3. Designed an extension to SQL that provided inputife development of parts of the
SQL/Multimedia standard.

4. Organized interdisciplinary research-agenda worgshio the areas of spatio-temporal reasoning,
common-sense geographic worlds, interoperating &18,spatial relations and initiated the
GlScienceconference series.

5. Spearheaded activities to broaden the involvemiecwrmputer scientists in GIS research (e.g., SSD,
Geolnformaticy.

BIOGRAPHICAL SKETCH

Associate Professor Nicholas A. Giudice
University of Maine, Spatial Informatics Progranch8ol of Computing & Information Science, 348
Boardman Hall, Orono, ME 04469, USA, 207-581-218cholas.giudice@maine.edu

Education and Professional Preparation:
1993-1997 Providence College, Providence, Rhslded
B.A., (Magna Cum Laude), Psychology and Philosophy
1998-2004 University of Minnesota, Twin Cities
Ph.D., Psychology: Cognitive and Brain SciencegRim
2005-2008 University of California, Santa Barbara
Postdoctoral Fellow, Loomis Laboratory, Psycholagand Brain Sciences: Cognition,
Perception, and Cognitive Neuroscience ProgramdiSigor: Prof. Jack M. Loomis)

Appointments:
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2013-Present Associate Professor, Spatial Informatiogridm, School of Computing & Information
Science, University of Maine

20112013 Assistant Professor, Spatial Informatics RmogrSchool of Computing & Information
Science, University of Maine

2008-2011 Assistant professor, Department of 8piatiormation Science and Engineering,
University of Maine

2008-Present Cooperating faculty, Department ofiRgpgy, University of Maine

2008-Present Cooperating faculty, National CemteGeographic Information and Analysis (NCGIA),
University of Maine

Ten Selected Publications

1. Giudice, N.A,, Klatzky, R.L.Bennet C.R., & Loomis, J.M. (2013). Perception of 3-@dtion based
on vision, touch, and extended touch. ExperimdBitain Research, 224(1), 141-153.

2. Giudice, N.A., Palani, H., Brenner, E., & Kramer)MK, (2012). Learning non-visual graphical
information using a touch-based vibro-audio integfaProceedings of the 14th International ACM
SIGACCESS Conference on Computers and Accessilfggets'12), Pp. 103-110).

3. Giudice, N.A., Betty, M.R., & Loomis, J.M. (201FHunctional equivalence of spatial images from
touch and vision: Evidence from spatial updatinglind and sighted individualdournal of
Experimental Psychology: Learning, Memory, and Gaogm. 37(3), 61-634.

4. Long, R.G.*, & Giudice, N.A.* (2010). Establishira;md Maintaining Orientation for Orientation and
Mobility. In B.B. Blasch, W.R. Wiener, & R.W. Welgkds.), Foundations of Orientation and
Mobility 3rd Edition (Vol. 1, pp. 45-62). New Yorl&merican Foundation for the Blind. (* = author
contribution)

5. Giudice, N.A., Klatzky, R. L., & Loomis, J.M. (20D%Evidence for Amodal Representations After
Bimodal Learning: Integration of Haptic-Visual Lays into a Common Spatial Imadgpatial
Cognition & Computation9(4), 287-304.

6. Giudice, N.A., & Li, H. (2012). The Effects of ViauGranularity on Indoor Spatial Learning
Assisted by Mobile 3D Information Displays. In Ga&nhniss, K. Schill, and D. Uttal (Eds.).
Proceedings of Spatial Cognition VIII: Lecture Note computer science (Vol. 7463, pp. 163-172).
Berlin: Springer.

7. Wolbers, T.*, Loomis, J.M., Klatzky, R.L., Wutte,.M& Giudice, N.A.* (2011). Modality
Independent Coding of Spatial Layout in the Humaaid Current Biology21(11), 984-989. (*=
author contribution)

8. Giudice, N.A., Bakdash, J.Z., Legge, G.E. & Roy(Z010). Spatial Learning and Navigation Using
a Virtual Verbal DisplayACM Transactions on Applied Perception, 7@),-3:22.

9. Giudice, N.A., & Legge, G.E. (2008). Blind Navigati and the Role of Technology. In A. Helal, M.
Mokhtari & B. Abdulrazak (Eds.fsmart technology for aging, disability and indepemck:
Computer and engineering for design and applicati@p. 479-500). John Wiley & Sons.

10. Giudice, N.A., Bakdash, J.Z., & Legge, G.E. (200¥ayfinding with Words: Spatial Learning and
Navigation Using Dynamically-Updated Verbal Destidps. Psychological Research, (&), 347-
358.

Synergistic Activities:

1. 2012 (August) - General co-chair, Workshop on $b#thowledge Acquisition Using Low
Information Displays (SKALID’12). with Spatial Cogron 2012, Kloster Seeon, Germany.

2. 2012 (March) - Co-chair, Workshop on Designing Har@entered Products and Services for Older
Adults, with the American Society on Aging (ASA),ashington D.C.

3. 2011 - General Co-Chair, Conference on Spatiakiné&ion Theory (COSIT 2011), Belfast, ME

4. 2010-Present - Presidential level faculty appoirfeeesident's Council on Disabilities, UMaine.

5. 2008-Present - Accessible Information Committee difid.
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BIOGRAPHICAL SKETCH

Assistant Professor Torsten Hahmann
School of Computing & Information Science, 348 Rbaan Hall, Orono, ME 04469, USA, 207-581-
3943, torsten@spatial.maine.edu, http://www.csrttor@du/~torsten/

Professional Preparation:
M.Sc. University of Toronto (2008)
Ph.D. University of Toronto (2013)

Dr. Hahmann’s research covers the areas of spafitaimatics, knowledge representation, artificial
intelligence, and logic. His current research reselaround how rich semantic descriptions of the
information from complex and heterogeneous infoiomasystems in formal logical representations — so-
called ontologies — can be efficiently obtained amegrated with one another. Key questions in this
work are how to manage and break-down large ongagnodularity), how to ensure that they are
intrinsically correct (verification) and that thegpture the right semantics (validation), how tmbmme
different ontologies (integration), and how to améte the verification and integration process.

His work focuses particularly on spatial ontologmsich describe the spatial layout of, amongseisth
digital and hand-drawn maps (sketches), route ggnrs, building maps, geological and hydrological
formations, room layouts, assembly instructionglfsas furniture assembly), biological systems (fagh
the human body or a single bone), and chemical comgs. These find applications in domains as varied
as geography (GIS), geology, hydrology, businesmnmatics, architecture (CAD), manufacturing
(CAM), and e-science. Such spatial ontologies sasva testbed for Dr. Hahmann’s research about
formal ontologies and their development.

Appointments:

Nov 2013-present Assistant Professor, School of iidimg and Information Science, University of
Maine

Nov 2013-present Research Scientist, National Center for Geogmajstiormation and Analysis
(NCGIA)

2013 Postdoctoral Researcher, Parametric HunmgadPrAutodesk Research

Selected Publications

1. T. Hahmann, B. Brodaric: Kinds of Full Physical @@nment. In Proc. of the Int. Conference on
Spatial Information Theory (COSIT-2013)

2. T.Hahmann, M. Gruninger: Complementation in repnégble theories of region-based space. Notre
Dame Journal of Formal Logic (NDJFL) 54(2):177-22@13.

3. T. Hahmann, B. Brodaric: The Void in Hydro Ontolodyy Proc. of the 7th Int. Conference on
Formal Ontology in Information Systems (FOIS-2012)

4. T.Hahmann, M. Gruninger: Region-based TheorieSpaice: Mereotopology and Beyond. In: S.
Hazarika (ed.): Qualitative Spatio-Temporal Repnéston and Reasoning: Trends and Future
Directions, 2012. pp. 1-62. IGI Publishing

5. M. Winter, T. Hahmann, M. Gruninger: On the algebfaegular sets: Properties of representable
Stonian p-ortholattices. Annals of Mathematics Artificial Intelligence 65(1):25-60, Springer,
2012.

6. T.Hahmann, M. Winter, M. Gruninger: Stonian p-Qititices: A new approach to the
mereotopology RTO. Artificial Intelligence 173:142440, 2009.
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BIOGRAPHICAL SKETCH

Associate Professor Reinhard Moratz
333 Boardman Hall, School of Computing and InfolioraScience, University of Maine, Orono, ME
04469, Phone: (207) 581-2188, Fax: (207) 581-22066il: reinhard.moratz@maine.edu

Professional Preparation

University of Hamburg, Hamburg, Germany MS 399
University of Bielefeld, Bielefeld, Germany PHD97
University of Bremen, Bremen, Germany Habilaat?008

Appointments

Sept 2008-present Associate Professor of Competen&, University of Maine

Oct 2007-Aug 2008 Senior Researcher at Plath Gridginany

Oct 2005-Jul 2007 Freelancer for it kompetenz, Genyn

Apr 2001-Sep 2005 Assistant Professor, Facultyiathematics and Informatics, University of

Bremen, Germany

Ten Selected Publications

1.

10.

Moratz, R., Wallgruen, J.O.: Qualitative Spatial Reasoninhwvugmented Points: Extending the
Cardinal Direction Calculus with a Local DistancenCept Journal of Spatial Information Science
Volume 5, pages 1-30, 2013

Mossakowski, T.Moratz, R.: Qualitative Reasoning about Relative Directib®dented Points,
Artificial Intelligence JournalVolumes 180-181, pages 34-45, 2012.

Moratz, R., Luecke, D., Mossakowski, T.: A Condensed Semnaritir Qualitative Spatial Reasoning
about Oriented Straight Line Segmemtdjficial Intelligence JournalVolume 175, Issue 16-17,
pages 2099-2127, 2011.

Moratz, R., Tenbrink, T.: Spatial Reference in Linguisticrian-Robot Interaction: Iterative,
Empirically Supported Development of a Model of jBative RelationsSpatial Cognition and
Computation6:1, pages 63-107, 2006.

Moratz, R., Fischer, K., Tenbrink, T.: Cognitive Modellin§y $patial Reference for Human-Robot
Interaction.International Journal on Atrtificial Intelligence Bts, 10(4): 589-611, 2001.

Moratz, R., Ragni, M.: Qualitative Spatial Reasgnbout Relative Point Positidournal of Visual
Languages and Computingplume 19, Issue 1, pages 75-98, 2008.

Moratz, R.: Representing Relative Direction as Binary Relaof Oriented Points, Proceedirafs
the 17th European Conference on Artificial Intedlige (ECAI 2006pages 407--411, I0S Press,
Amsterdam, 2006.

Moratz, R.: Intuitive linguistic joint object reference inurhan-Robot Interaction: Human Spatial
Reference Systems and Function-based Categorigati®@ymbol Groundingl7th National
Conference of the American Association for Arti¢ntelligence(AAAI 2006).pages 1483--1488,
AAAI Press, 2006.

Dylla, F.,Moratz, R.: Exploiting Qualitative Spatial Neighborhoodgtfee Situation Calculus,
Proceedings of the Spatial Cognition 2004 ConfeeeRcauenchiemsekecture Notes in Computer
Science 3343, pages 304--322, Springer, 2005.

Moratz, R., Wallgrtin, J.O.: Propagation of Distance and Q&gon IntervalsProceedings of the
2003 IEEE/RSJ International Conference on Inteliig@obots and Systems (IROS), Las Vegas
pages 3245--3250, IEEE Press, 2003.

Synergistic Activities
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The project “Perception of Scene Layout by Machiwed Visually Impaired Users” (NSF-CDI-
1028895), Principal Investigators: Beard, K., GagdiN.,Moratz, R. This project started 10/2010 and
will continue until 9/2014 and deals with the imetation of spatial layouts of indoor scenes based
visually perceived data. My contribution is thecigitation of low-level spatial features with domain
specific background knowledge.

The following grants were part of the Transregidallaborative Research Center “Spatial Cognition —
Reasoning, Action, Interaction” funded by the GemrReesearch Foundation (DFG) from January 2003
until December 2006
1. Project “Reasoning about Paths, Shapes, and Coafigns” (QShape)
Principal Investigators: Freksa, ®Moratz, R.
2. Project “Three-Dimensional Map Construction” (THp&pace)
Principal Investigators: Burgard, WMoratz, R., Roefer, T.
3. Project “Ontologies for Spatial Communication” (O8pace)
Principal Investigators: Bateman, J. Fischer, Moratz, R.
The first project dealt with the efficient repretaion of space for mobile robots. The second ptoje
dealt with object recognition on the basis of liisgjig categories. The third project dealt with
communication between humans and robots

BIOGRAPHICAL SKETCH

Associate Professor Silvia Nittel

School of Computing and Information Science (SGIE) National Center for Geographic Information
and Analysis (NCGIA), Boardman Hall, University daine, Orono, ME 04469-5711, (207) 581-3681,
Fax (207) 581-2206, nittel@spatial.maine.edu.

Professional Preparation:

CS, University of Erlangen-Nuernberg, Germany Digbrmatiker 1989

CS, University of Zurich, Switzerland Ph.D. oou

CS, University of California, Los Angeles Postdwet Researcher 1995-1998
Appointments:

SCIS & NCGIA, University of Maine Associate Preser 2011-current
Oxford University Visiting Faculty 2008

SIE & NCGIA, University of Maine Associate Profes 2007-2011
SIE & NCGIA, University of Maine Assistant Profes 2001-2007
CS, University of California, Los Angeles Reseasthff 1998-2001

Ten Selected Publications

1. J.C. Whittier, SNittel, Q. Liang, and M.A. Plummer (2013) Towards WindStkeam Queries over
Continuous Phenomeniaternational Workshop on “Geostreaming”, in congttion withACM
SIGSPATIAL'13, Orlando, FL.

2. S.Nittel, J.C. Whittier and Q. Liang (201Real-time Spatial Interpolation of Continuous
Phenomena using Mobile Sensor Data Stre&ms;. ofInt” Conf ACM SIGSPATIAL'12Redondo
Beach, CA.

3. Y.J. Jung and S\ittel, (2008) Geosensor Data Abstraction for Environmledionitoring
Applications, inProceedings of 5th Int’ Conference on Geographforimation Science
(GlIScience’08), Springer LNCS, Park City, UT.
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10.

S.Nittel, and K. Leung (2004) Parallelizing Clustering addScientific Data Sets using Data
Streams, innternational Conference on Scientific and StatatData Base Management
(SSDBM’'04)Santorini, Greece, June 2004.

K. Ng, Z. Wang, R.R. Muntz, and Rittel (1999)Dynamic Query Re-Optimizatiomn Proc. ofint
Conference on Scientific and Statistical DatabdS&DBM99) Cleveland, Ohio, July, 1999.

G. Jin and SNittel (2011) Efficient tracking of 2D objects with sgatemporal properties in
wireless sensor networks, Journal of Parallel and Distributed Databas&pringer Vol 29(1-2),
pp.3-30.

S. Nittel (2009)A Survey of Geosensor Networks: Advances in Dyndgmgironmental

Monitoring, in Sensor2009,9(7), 5664-5678; doi:10.3390/s90705664.

Y.J. Jung, Y. K. Lee, D. G. Lee, Y. Lee,N8ttel, K. Beard, K. W. Nam (2011). Design of Sensor
Data Processing Steps in an Air Pollution Monitgr8ystem. IrSensors Journafl1(12):11235-
11250.

G. Jin and SNittel (2007) Towards Spatial Window Queries Over CortirsilPhenomena in Sensor
Networks,|IEEE Transactions on Parallel and Distributed Syst¢ TPDS), Vol 19(4), pp. 559-571.
S.Nittel, A. Labrinidis, and A. Stefanidis (2008dvances in Geosensor NetworBpringer, LNCS
4540, August 2008.

Synergistic Activities:

1.

Dr. Nittel is the Director of th&eosensor Networks Laborataay the University of Maine and the
co-founder of the conference series in Geosenstwadiks, which brings together the
interdisciplinary communities of sensor networkatathase systems, and geographic information
science. She co-edited 2 books in the Geosenswrdret conference series. Recognized as the
leading expert in geosensor networks, Dr. Nittet waited to present several keynotes and invited
talks at 12 international conferences since 2066.\#as the editor for the area Geosensor Networks
for theEncyclopedia of GI&007), theEncyclopedia of Geograpi{2010) and thélandbook of
Geographic Informatiorf2012). She was the Co-Program Chair of ACM-GI2006 and SSDBM in
2003. She teaches a graduate course on “GeoseesworKs” at the University of Maine.

Dr. Nittel investigated dynamic query re-optiminatitechniques and developed high performance
data mining tools for climate research using datams systems in collaboration with JPL/NASA.
This has resulted some of the first publicationdyinamic re-optimization (1999). Additionally, she
was an active member in NASA'’s Earth Science Infdram Partners (ESIP) Federation and co-
chaired the Interoperability Committee in 2001.

Dr. Nittel was a co-author of the Open Geospat@migortium’sinteroperability Specification for
Simple Featureswhich is a widely accepted industry standardriteroperable spatial DBS products
today, supported by all major DBS vendors.

In collaboration with Global Relief Technologiesdahe Maine National Guard, Dr. Nittel served as
the technology lead for the development of a sedatar management system, which automatically
harvests real-time sensor data such as Maine styaages data, NOAA weather data and real-time
bus tracking data for emergency situation manageriiéis work was adopted by project partner
GRT, Inc. and resulted in a commercial productsa by national emergency management agencies
today.

BIOGRAPHICAL SKETCH

Professor Harlan J. Onsrud

School of Computing and Information Science (SGIE) National Center for Geographic Information
and Analysis (NCGIA), Boardman Hall, University daine, Orono, ME 04469-5711, (207) 581-2175,
Fax (207) 581-2206, harlan.onsrud@maine.edu.
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Professional Preparation

Harlan Onsrud is Professor in the School of Cormguéind Information Science at the University of
Maine (SCIS) and a research scientist with thedwali Center for Geographic Information and Analysis
(NCGIA). He received the following undergraduate gnaduate degrees: 1. University of Wisconsin,
Civil and Environmental Engineering, Bachelor ofe®ce, 1974, 2. University of Wisconsin, Civil and
Environmental Engineering-Surveying and Photogratmm®&laster of Science, 1979 and 3. University
of Wisconsin Law School, Juris Doctor, 1982. Hisgarch focuses on the analysis of legal, etldoal,
institutional issues affecting the creation and afsdigital databases and the assessment of tlig soc
impacts of spatial technologies.

Appointments

Professor of Spatial Informatics, School of Compgitand Information Science, 7/11-present

Professor, Department of Spatial Information SaeefcEngineering, Univ of Maine, 7/99 — 7/11

Chair, Department of Spatial Information Scienc&®&gineering, Univ of Maine, 7/94 - 6/97

Associate Professor, Department of Spatial InfoiwnaBcience & Engineering, Univ of Maine, 9/90 —
7/99

Research Scientist, National Center for Geograjpticemation & Analysis, Univ of Maine, 9/89 -
present; Chair of Science Policy Committee, 12/986; Science Advisory Panel of Varenius
Project, 9/96-present

Acting Chair, Department of Surveying Engineeridgjversity of Maine, 9/88 - 7/89

Assistant Professor, Department of Surveying Ereging, University of Maine, 1/87- 9/90

Assistant Professor, Department of Civil Enginegriirginia Polytechnic Institute & State Univessit
9/82 - 12/86

President, Faculty Senate, University of Maine, 20013, 2013-2014

Ten Selected Publications

1. Onsrud, Harlan, Legally Supportable Scientific and Technical ledkData Sharing, Information
Without Borders Conference, School of Informatioaridgement, Dalhousie University, Halifax,
N.S., 2 February 2012, http://connect.maine.edw/pBdc7uo/

2. Onsrud, Harlan, Ubiquitous Personal Location Tracking: Protect3uh Privacy and Free Speech,
GSDI 12 World Conference Proceedings, 20 Octob&f28ingapore (CD and web publication)
http://lwww.gsdi.org/gsdiconf/gsdil2/prog_detailsmht

3. Onsrud, Harlan J., Implementing Geographic Information Technolodigisically, ArcNews, Fall
2008, Vol 30 Number 3, pp. 1-8.

4. Onsrud, Harlan J., Balancing Security, Access to Government Infdromeand Privacy: Legal and
Public Policy Issues Surrounding Access to Spaxsa for Disaster Planning and Emergency
Response, White Paper, Workshop on Geospatialn#tion for Disaster Management, National
Research Council Committee on Planning for Catpb&0A Blueprint for Improving Geospatial
Data, Tools, and Infrastructure, October 5-6, 28¥ashington, D.C.

5. Onsrud, H.J., J. Johnson, and X. Lopez, 1994, Protecting Ratderivacy in Using Geographic
Information Systems. Photogrammetric Engineerimgdj Remote Sensing, LX(9), 1083-1095 (ESRI
Award for Best Scientific Article in the Journalfb994).

6. Onsrud, Harlan and Abbas Rajabifard, EdSpatial Enablement in Support of Economic
Development and Poverty Reduct{@SDI Association Press) 2013,
http:/www.gsdi.org/openaccessbooks

7. Onsrud, H.J., James Campbell and Bastiaan van Loenen, 201@artis Voluntary Interoperable
Open Access Licenses for the Global Earth Obsemwa&ystem of Systems (GEOSBiternational
Journal of Spatial Data Infrastructure Research
http://ijsdir.jrc.ec.europa.eu/index.php/ijsdiriale/view/168/203
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8. Onsrud, Harlan, Gilberto Camara, James Campbell, and Narindigh@hakravarthy. Public
Commons of Geographic Data: Research and DevelapGieilenges. liGeographic Information
Scienceedited by Max J. Egenhofer, Christian Freska,dadrey J. Miller, 223-38. Berlin:
Springer-Verlag, 2004. Lecture Notes in Computeer@e #3234

9. Onsrud, H.J., Privacy in the Use of Spatial Technologies: Ettas a Driver of Technological
Research Priorities, NSF Confidentiality Workshelay 12-13, 2003, Hilton Arlington Towers,
Washington D.C., http://www.urban.org/nsfpresentadiindex.htmi

10. Maurer, S., P.B. Hugenholtz, akd Onsrud, 2001, Europe's Database Experim&uience 294:
789-790, 26 Oct 2001.

Synergistic Activities

1. Teaches the graduate course in Responsible CoatiRetsearch which is now required of ALL
graduate students pursuing thesis work at the Wsityeof Maine

2. Selected by the J. William Fulbright Foreign Schsitép Board for Fulbright Specialist teaching
assignments in Law which resulted in completioasgignments at the University of Melbourne in
2009 and at the University of Muenster in 2012.mfying theme in much of his teaching and
research involves the concept of “ethics driverigite’s

3. Chaired or participated in numerous US Nationaleddesh Council studies addressing spatial data
and services, privacy and data infrastructure ssugmed a lifetime National Associate of the U.S.
National Academies of Science for his extensiveiser

4. Executive Director, Global Spatial Data Infrasturet Association, 2005 — present. GSDI is a non-
profit philanthropic organization promoting geosaktiechnology transfer across the globe with a
particular emphasis in responding to the need®ef professionals in developing nations.

5. Past-president of the University Consortium for @ephic Information Science (UCGIS) and past
Chair of the U.S. National Committee (USNC) on DiataScience and Technology (CODATA) of
the National Research Council.

6. Member of the Advisory Board of the SHRP 2 Safedgfinical Expert Task Group (T-ETG) on Data
Access for the Naturalistic Driving Study, FAOO9amsportation Research Board, Washington, D.C.,
2010 — present. Currently involves oversight ofrésponsible conduct of research and protection of
privacy in a study of human subject drivers of 206Qicles

7. Chair, Socieconomic Data and Applications Cent&&C) Working Group. SEDAC is a
Distributed Active Archive Center (DAAC) in the EarObserving System Data and Information
System (EOSDIS) located at CIESIN, Columbia Uniitgrs
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