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Project Summary  


Over the past year, a pilot project involving 3D models of maps has been used by city officials for studying height in the downtown of Ann Arbor, Michigan.  A 3D virtual reality model of the entire downtown showed buildings in their skeletal, block-like form.  A detailed view of a smaller area of downtown, showed building facades, trees, street furniture, and so forth.  Both could be navigated by the viewer on the Internet to show any viewpoint, from the eye of a bird to the eye of a pedestrian.  The preliminary work was successful and is in continuing use by city officials and by the Downtown Development Authority (DDA) of the City of Ann Arbor as an aid in the implementation of substantial issues in urban policy. 
 

This project expands the pilot study done this past year.  The result is to be an online Internet 3D Atlas of Ann Arbor showing, as virtual reality models, the entire city at the skeletal level and the entire DDA at the detailed level.  Again, both models would be navigable by laptop users to simulate a variety of realistic views depending on scale and vantage point. With the tool of this Atlas in hand, the team of investigators uses it to create a set of municipal principles involving visualization and urban security and then implements these principles in the training of first responders to urban security emergencies.

Intellectual Merit


The Michigan Society of Planning has issued a set of written “Community Planning Principles.”  This document serves as a basis for many planning decisions made in Ann Arbor as it does elsewhere in the state.  The document does not include any principles for integrating elements of urban security into the planning process.  This project develops such principles in a fashion that will incorporate 3D models into a newly created set of principles.  From there, the team of experts in planning, mapping, urban security, visualization, law, and international development, will take a look back to discover how such visualization might have been incorporated into the existing principles and fill these gaps in principles.  What is innovative in this project is the creation of municipal principles that incorporate 3D visualization from the outset, first in the clearly useful application of virtual reality simulation scenarios to urban security, and second in the existing principles involving a host of other planning applications.

Broader Impacts

Local virtual views of the city are well suited to managing a number of interventions typically engaged in by emergency response personnel.  Firefighters in the station might use downtime to rehearse, online (saving taxpayer dollars), tactics for locating hydrants.  Broad virtual views permit the planning of emergency escape routes.  Substantial public benefit accrues to all citizens both from a physical and fiscal standpoint through virtual training of first responders. Access to high speed connection lines and wide availability of good computers make it possible to create an affordable, and readily maintained, information system of great public benefit. Because this project also builds a mobile laboratory for training purposes, in addition to utilizing onsite University of Michigan facilities, emergency personnel and city officials can be trained in the learning environment of their choice.

Project Team

The interdisciplinary blend of talent on the project team is important not only for ensuring the successful completion of this project in a mid-sized city, but also for its eventual successful extension to the county level incorporating towns and rural communities in the US, and finally for its eventual global extension to developing nations.  The theoretical component of a set of principles will serve as a basis for geographic extension of the municipal process as will the training component for geographic extension of broader impacts and public benefit.

Project Description:  Background and project definition

Urban security is a topic of current interest, as reflected in recent interest in homeland security at various levels of government.  In a recent article, Smith [2004] noted that“…Sanborn announced that it has made its CitySets product line available … Since the World Trade Center attacks, the insurance industry saw a need to geo-locate an insured address with great detail in relation to a potential terrorism target.”  This proposal links current technological advances in the creation of 3D models, especially virtual reality models, to contemporary interest in urban security.  It does so in the context of creating a set of principles for the planning of urban security, drawn from unusual experience on the part of senior personnel who have served simultaneously as university faculty and as municipal officials.  The theoretical and applied components of this project are linked as a partnership between these and other university faculty and City staff with expertise in security and in data management.  To forge the link of turning theory into practice, a 3D Atlas created from official municipal maps, will be created.  The general structure of the proposed project is outlined in Figure 1.  

Over the past year, Arlinghaus has developed a sequence of 3D models of downtown Ann Arbor.  These models show the blocky structure of the downtown:  a skeleton on which to drape virtual bricks, doors, windows, and so forth.  An example of a screen-capture of such a model, taken from a virtual reality scene, is shown in Figure 2.  The buildings shown are extruded from building footprints digitized from City of Ann Arbor aerials (flown in 2000).  The City of Ann Arbor Planning Department supplied the heights.  Upper story setbacks are not included.  The area covered is that managed by the local Downtown Development Authority (DDA).  Skeletal models such as this one have been, and are, useful to a task force considering means to increase residential density in the DDA and to the ordinance revisions committee of City Planning Commission.  In a citation (November 14, 2003) presented to Arlinghaus on her retirement from eight years of service as a City Planning Commissioner, City Council member (and Mayor Pro Tem) Jean Carlberg singled out Arlinghaus’s virtual reality contribution “that enabled one to walk through the downtown” as one of “her valuable contributions.”  

For such models to see wider use, however, increased detail can become important.  Thus in the Fall of 2003, Arlinghaus (serving as a “Faculty Advisor”) with some input from Nystuen and Naud worked with a team of four students in Engineering 477 (Virtual Reality) to create a detailed image of four blocks of the DDA, centered on the main intersection of Liberty and Main Streets [Kwon, et al., December, 2003].  One screen-capture of this more detailed virtual scene is shown in Figure 3.

These two modeling efforts work together to form a pilot project of the entire DDA: as a skeletal view of the entire DDA coupled with a detailed view of part of the DDA.  For the modeling component of the proposed project, the pilot project will be extended to a citywide project:  as a skeletal model for the entire city and a detailed model for the entire DDA.   

The first part of the proposed project is therefore devoted to model creation.  Once models are created, they will be used, at the theoretical level in the second part, to guide and to create a process for their use that will lead to a set of principles for urban security including use of 3D models.  In the third part of the project, these principles and models will be used, at the applied level, to educate and to train, using a mobile laboratory as well as the vast onsite resource base of the University of Michigan, first responders to urban emergencies.  

The University of Michigan

[image: image6.bmp]Taubman College of Architecture and Urban Planning

CONCEPTUAL SIDE                                                                                         TECHNICAL SIDE

Faculty team led by                                                                                                    Media Union

Arlinghaus and Nystuen

INTELLECTUAL ACTIVITY:

Innovation and process creation as a set of principles

Studies in Urban Security Group                                                                  UM 3D Laboratory

Rycus

INTERSECTION/PARTNERSHIP:

MOBILE Visualizing Urban Environments (VUE) Laboratory

                                                    3D ATLAS OF ANN ARBOR:

URBAN SECURITY PLANNING PRINCIPLES

                                         Arlinghaus, teams, consultants, and students

City team led by Naud                                                                                              City GIS and 

                                                                                                                            other data sources

BROADER IMPACTS:

Education and training of first responders

CONCEPTUAL SIDE                                                                                         TECHNICAL SIDE

City of Ann Arbor

Environmental Coordination Services
Figure 1.  Organizational chart of the proposed project.
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Figure 2.  The Ann Arbor skyline. For further information, in color, and to navigate the scene, see http://www.InstituteOfMathematicalGeography.org/solstice/win03/.  
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Figure 3.  A detailed look at Liberty Street, looking east toward Main Street (at the light).  For further information, in color, and to navigate the scene, see http://www.InstituteOfMathematicalGeography.org/solstice/win03/.  

Feedback from practice will inform theory, and vice-versa.  Time will be divided evenly among these three tasks:  development of an atlas of 3D models, development of principles for urban security that includes use of 3D models, and development of training strategies and associated materials for first responders.  Deliverables will include 

· an electronic 3D Atlas of Ann Arbor to be given to the City of Ann Arbor and to be housed as well in a Laboratory for Visualizing Urban Environments (VUE Lab); this 3D Atlas will be suited for use on a laptop computer using the capability of the Internet.

· a set of principles on the planning of urban security to be submitted to the American Planning Association for possible inclusion in their journals and elsewhere in the nationwide municipal planning hierarchy 

· research papers involving insertion of 3D models in new sets of principles, such as those above, and in established sets of planning principles

· demonstrations of the 3D Atals for municipal authorities using facilities of the Media Union:  immersion CAVE, GeoWall, and 3D printer (that prints out physical objects using dust as “media” and glue as “ink”).

· Training, including the creation of training manuals, for first responders, to emergencies in the application of the principles and their use in the 3D Atlas.

Objectives for the proposed work and expected significance

Objective 1:  3D Atlas of Ann Arbor

One final product of this project will be a 3D Atlas of Ann Arbor.  3D models have been in use in various aspects of urban planning for years.  What is innovative in this project is not the Atlas itself, but the concepts that will emerge from it and the uses to which it will be put (Objectives 2 and 3 below).  In addition to those, the Atlas will have multiple immediate avenues of application.  There will be an expected use of 3D models to study spatial change over time using 3D, virtual reality, and animation techniques in consideration of “Smart Growth” [see attached letters].  Particular elements associated with such consideration might involve issues associated with maximum height in the downtown and related ordinance and legal matters.  As “SmartGrowth” also involves changes in urban security, this Atlas will play a significant role in the training of emergency personnel.  

Some possible applications of a completed model, in an immersion CAVE, on a GeoWall, or on the Internet on laptops connect a variety of intellectual disciplines and might be expected as long-range outcomes of the objective of creating a 3D Atlas:

· Internet scenarios of very hazardous environments created to prepare first responders
without the associated risks (the more real - the better the training - the better prepared)

· flood modeling 

· chemical releases

· ability to train remotely

· ability to orient mutual aid from other jurisdictions

· multiple viewers (trainees) simultaneously

· City planning - creation of virtual built environments prior to actual
construction to better evaluate options (height, shadow locations, flood
plain effects, wind, competing land use issues, massing of buildings, and so forth).  SimCity is an interesting planning game that draws on this sort of concept (www.simcity.com).  Environmental planning opportunity will also exist in a variety of contexts.   Flood mitigation planning, integration of 3D work with existing models involving stormwater management and heat island issues, creekshed planning and issues related to impervious surface reduction, and greenway acquisition in relation to core density increases and associated broader transport effort, are but a few examples

· A 3D atlas is useful at the global level.  Broad views of the city are well-suited to looking at land use in relation to transportation, land use in relation to drainage, generalized infrastructure matters, and emergency response to these more global issues (as, for example, how much of the city gets flooded if the dam on the Huron River breaks).  These topics, and the research papers they generate, will feed back into the homeland security aspect at the regional scale as “Smart Growth” serves as the backbone against which all evacuation and other plans will be draped.  This 3D atlas is, by itself, a multiple-use tool.


Existing use of virtual reality appears not to make great use of the Internet capability in dissemination of materials.  One element of the Internet approach is to put the power to consider spatial data, and its change over time, in the hands of members of the public.  Thus, it provides mid-sized cities a model, based on a strong conceptual foundation, of how to capitalize on economies of scale provided by an academic/municipal partnership that can bridge local city boundaries to extend to the smaller surrounding communities. 

Objective 2:  Principles for use of 3D Atlas in the Planning of Urban Security

A recent book entitled An Invitation to 3-D Vision:  From Images to Geometric Models [Ma, et al., Springer Verlag, 2004] offers a comprehensive view of the mathematical theory, based in linear algebra and its geometric interpretation, behind 3D models.  Much of that effort is cast as a set of algorithms arranged in a logical sequence to build a replicable structure from which one can learn both the mathematical theory of 3D models and its implementation on the computer.

In a similar manner, the goal in this objective is to create a process that can guide the implementation for use of 3D models in urban security.  A first expectation is that an efficient recipe (algorithm) will emerge, as a consequence of creating the 3D Atlas, to develop similar projects regionally and in other cities:

· To record the data one must have, 

· to enumerate the pitfalls to be avoided, 

· to discover what level of detail is required according to intended use of the model, 

· to look at the balance of public availability of data and security needs (it may, for example, be suitable only to release a crude model to the public without substantial texture detail)

Beyond this algorithm, a set of principles is also expected to emerge from the process of 3D Atlas creation, coupled with usage consideration.  For example, one principle is to attempt to create a “minimax” situation in various situations, as in the case with the training of fire fighters:  maximize the training extended to them by using the Internet while minimizing the expenditure of taxpayer dollars.  Another principle involved in the planning of urban security measures is to plan for the routine, easy-to-execute scenario rather than to plan for end-of-the-world scenarios.  The former are more likely and the latter are difficult to predict.  Between these two principles, there are expected to be a host of others.

Indeed, the Michigan Society of Planning has issued a set of “Community Planning Principles” which have been adopted by communities (82 listed on their website) in various parts of the state (2003 version).  The use of such documents is an established way for municipalities to create a theoretical base from which to guide policy.  This particular significant document contains categories involving “general statements,” “community,” “environment,” “infrastructure,” and “plans and implementation.”   Nowhere does the document include principles concerning the planning of urban security.  An expected outcome of this objective is to produce a set of community principles that would dovetail with material in this document so that they might see wider use in Michigan, first, and then nationwide, in conjunction with documents of the American Planning Association.  A related outcome is to examine all elements of this document for implications in possible change to these stated principles that might come from the use of 3D models in guiding municipal policy.

Objective 3:  Training of first responders using the 3D Atlas

Remote viewing and orientation of first responders to potentially hazardous environments can be achieved safely, using the Internet.  Much homeland security money has gone to equipment.  First-responders need training; this project offers one solution to increase training opportunities; a unique component is onsite training using a mobile training laboratory.

Three-dimensional models allow first responders to see their world at a variety of geographical scales.  At the local level, views of the city are well suited to managing a number of interventions typically engaged in by emergency response personnel.  A close-up view of the model offers detail:  textures of buildings, trees on the sidewalk, fog or snow, and so forth.  First responders may find it critical to have good 3D information.  Firefighters might find it life-saving to know, for example, that hydrochloric acid is stored in the southwest corner of the basement of the local plating company.  At the global level, broad emergency escape routes can be planned as can scheduling of back up personnel.

Such models permit city officials as well as first-responders, to visualize the impact of various proposed changes and to evaluate alternatives in advance of committing public (or other) funds to costly projects.  We assume that the visualization of scenes in advance of immersion in real-world settings serves as a valuable tool for the training of emergency personnel: for emergency personnel in the field and first-responders to disasters, for City Officials, and for others involved in planning the general direction of city layout, land use, transportation, and infrastructure. 

Planned, and rehearsed, evacuation strategies using pre-programmed routes in virtual reality or 3D models will give first responders the edge in having routes implanted in their minds so that their creative thought might focus on the unexpected.  Firefighters in the station might learn, using 3D web models on laptops, the intricacies of the urban setting in which they work.  When they do so during downtime for which they are already paid (rather than in costly overtime for offsite training exercises), they save city funds.  Training using expert trainers with a mobile lab will expedite the training process.  

Virtual training can supplement traditional training. Police, who are experts at catching criminals, may not have experience with a criminal who has hazardous materials in his/her possession; similarly, firefighters who are experts with hazardous materials may not have experience with hazardous materials in the hands of a criminal.  Police stationed in schools have expertise in navigating within the school, both physically and in terms of understanding the social and cultural dynamics of the school.  What happens on the days when the officers routinely assigned to the schools are ill or assigned to some other problem?   Backup personnel can be trained effectively online and at their routine station (saving cost).  General security assessment, audits, and risk analysis would also benefit from having available online 3D models for study in advance of any field analysis.  Rehearsal, using online 3D models, will help to forge a cross-disciplinary approach to filling these and other gaps in urban security; it will do so, in part, through onsite training in the firehouse, police station, council chambers, or elsewhere, as needed (using the mobile VUE Lab).    

Present state of knowledge in the field.


There is a substantial literature devoted to 3D models, simulation, and virtual reality as they might work with various aspects of urban and regional planning; there appears to be very little that relates these technological tools to the planning of urban security.  As high-end computing power and readily available software are becoming more accessible to the typical citizen, the importance of using these models on a regular basis increases.  Further, as people become accustomed to seeing such models, they readily interpret them and can see them as tools that are appropriate for visualizing alternative futures, in disparate contexts, in the real world. 

     The literature contains numerous books and articles that analyze the influence on urban planning of various visual media, from photographs to simulations and various multimedia methods (Smardon, et al. 1986, is one example).  It also contains a host of articles and books on reactions to visualization (Bosselman and Craik, 1987, for example).  The Working Bibliography contains citations to a number of others.  The lower computing costs in today’s world bring the power of visualization in three dimensions into the hands of a wide variety of users.  In so doing, the worldview of those who were not trained in interpretation of aerial imagery and two-dimensional mapped renderings of the earth is enlarged.  Bringing more players into the arena in which decisions are made creates a stronger urban and regional base; when first responders are the focus of training, the entire population is the beneficiary.  


Three-dimensional modeling of urban scenes and virtual reality of detailed urban scenes are nothing new.  Indeed, I. Bishop and B. Dave note, in a paper from 2001 presented in Honolulu to “Computers in Urban Planning and Urban Management” that, 

“Rendering of three-dimensional models of urban environments (existing or proposed) has become commonplace.  Animations are also frequently created from a series of still images generated by changes in camera position.  The next step is the use of real-time exploration of urban areas.”

They also note, in their conclusion, that:

“…we have only just begun to explore the potential of virtual environments for fun, profit, learning, self-awareness, decision support or applications unknown. Commercial developers are leading the way technologically but their conceptual horizons are bound by entertainment-related objectives. Urban planners and managers have real problems but are not a large enough market for specialized developments –although CommunityViz™ (www.communityviz.com) is a promising exception. In general, people without profound software and systems skills are unaware of the possibilities. We do not anticipate that the efforts described here will narrow this divide but we hope to provoke others to further extend the possibilities.”

We wish to investigate this next step, including associated policy implications and the training of first responders:  to model it, and to implement it in the real-world, and to extract a set of principles for such implementation, with a team that covers a variety of bases from mapping expertise to policy and emergency management expertise.  

Work in progress elsewhere:  in other locales and by others in Ann Arbor

Kaiser and Godschalk (1995, 382) note, with respect to land use planning, “plans are more likely to be drafted, communicated, and debated through electronic networks and virtual reality images.”  Collaboration among stakeholders is important. When that collaboration is realistic, interactive, and perhaps immersive, the communication can be even greater.  One continuing project, the UCLA “Urban Simulator,” employs CAD in combination with GIS software to simulate urban landscapes at a variety of scales.  The importance of using GIS is that it creates dynamic maps:  base maps are linked to an underlying database.  A change in the database creates a change in the associated map, and vice-versa.  Collaboration using GIS produces instant, on-the-fly change, in the two-dimensional format.  Thus, the UCLA example is important as a model of introducing the third dimension in a collaborative framework that has both CAD and GIS as its underlying base.

Exciting newer applications of 3D modeling technology in urban planning are in place in both San Diego (San Diego, GeoWorld, 2003) and Berkeley, California (Frueh, 2003).  The San Diego application is a creative venture that involves a partnership with Disney.  The Berkeley application is a remarkable one that invokes the use of laser scanners to create broad urban scenes that are realistic.  

The University of Michigan 3D Laboratory at the Media Union recently obtained CDC funding to work in collaboration with the University of Michigan Medical School to create a response strategy to a disaster scenario staged in a single local setting.  For that, a GIS map of the base using City contour maps (M. Johnson) was converted to a Triangulated Irregular Network and exported from ArcView in VRML format (S. Arlinghaus).  From there, the 3D  team worked with the VRML file to produce realistic settings in which to train medical personnel to respond to a local disaster.    As was noted in a recent article about this project (November 17, University of Michigan Record):

“U-M is one of 12 universities nationwide creating specialty centers, which provide health professionals with information and training to support preparedness for terrorism and other public health emergencies, says Dr. Christine Rosheim, a health education specialist at CDC's Office of Workforce Policy and Planning.”

The 3D Laboratory has a track record of producing such training modules, perhaps the best known of which is the virtual football trainer used by The University of Michigan football team.  Such individual models complement the more global approach suggested in this proposal.

The Latest News from Disaster Research, December 30, 2003, underscores the importance of linking GIS with hazard management:

“During the 2003 Natural Hazards Workshop held in Boulder, Colorado, this past summer, a group of 50 participants met to discuss common interests in hazards applications of geographic information systems/sciences (GIS). Acting on a recommendation from the group, a new web site has recently been launched to encourage sharing of information about how the hazards community is using GIS for hazards-related activities and to provide useful and easily accessible resources for everyone. The web site can be found at http://hazards.lsu.edu.”


Work in progress by the Senior Personnel and Naud:  the Conceptual Team. 

Over the past eight years, Arlinghaus has served both as a professor at the University of Michigan and as a city official.  She served Ann Arbor for 8 years as a direct mayoral appointment to the City Planning Commission (as its Chair, Vice-Chair, and Secretary), for 8 years as a member of the Ordinance Revisions Committee, for 2 years as a member of the Master Planning Committee, for 3 years as an Environmental Commissioner, and currently is serving in her third year as a member of the City-wide Neighborhood Watch Advisory Board of the Ann Arbor Police Department.  Her recent experiences in these arenas, coupled with her strong theoretical interest and background in mathematics (geometry) and geography, particularly her numerous publications that look at spatial change over time, dovetail precisely with the focus of this project. Over the past 11 years, she has taught geography and GIS modeling, including recently 3D models derived from GIS maps, in a variety of units of the university.  Her most recent book was published by John Wiley and Sons in the Wiley-Interscience Series on Discrete Mathematics and Optimization (co-authored, Wiley’s first eBook;  Arlinghaus, S. et al., 2002).  The Wiley eBook was a “Finalist” (top 20 of over 1200 entries worldwide) in the Pirelli INTERNETional Award competition for 2002.  Her current book, in progress, is entitled Spatial Synthesis; again, it is an eBook that includes a variety of animated and 3D maps, including some of downtown Ann Arbor, as well as virtual reality of mathematical figures (submitted to The University of Chicago Press; currently under review).  Thus, it forges strong theoretical interdisciplinary links among geography, number theory, and geometry.   


Rycus has been involved in the study of urban security, in the planning context, for over two decades.  As co-founder and co-Director of the Studies in Urban Security Group (SUSG) of the Taubman College of Architecture and Urban Planning, his background is indispensable in developing a balanced approach to this complex topic. On the municipal front, he recently served as Chair of the Washtenaw County Planning Commission.  He served on that Commission for 10 years.  Rycus is at home with complexity:  from his background in Physics and Mathematics to his hands-on work with the City of Detroit and other metropolitan authorities, he has vast experience integrating theory with practice.  


In his work with SUSG, he has served as Co-Principal Investigator for the City of Detroit, Police, Fire and EMS CAD/AVL Public Safety Projects, and for City of Detroit Water and Sewerage Department projects. Also, Co-P.I. for U.M. Campus Security Study, Urban Terrorism Workshops and other security related projects.  A few of his most recent projects, beyond SUSG are as:  Director of Research, Straec Technologies – An internet security consulting firm (www.straec.com) engaged in web based risk analyses and vulnerability assessments for a broad cross-section of public and private organizations;  Private Consultant – Albert Kahn Associates--conducted seminar-workshop for architects, engineers and planners on strategic planning, risk assessment and security practices; Private Consultant - Carollo Engineers in Arizona, California and Utah--conducted vulnerability assessments and risk analyses for a number of city water departments, made recommendations for security measures, prepared Emergency Response Plans and conducted a number of security related workshops.

Over the past eight years, SUSG has conducted approximately $3,000,000 of sponsored research and service projects.  Sponsors and clients have included federal agencies (USEPA, USAF), municipalities (City of Detroit's Water and Sewerage Department, Police and Fire Departments; City of Phoenix), institutions (Industrial Technology Institute, UM Campus, Kellogg Foundation), and corporations (Hewlett Packard). Recent and current projects have dealt with:  physical and operational security of office, institutional, and industrial environments; security of public water systems; physical security, security policies and operations, emergency response plans, mock exercises; public safety (police, fire, EMS) response times; computer-aided dispatch, mobile data terminals, automatic vehicle location, response time analysis; crime prevention programs; OSHA compliances; geographic information analysis of police and fire districts/services.


Naud manages the Environmental Coordination Services group and for the past year managed the Office of Emergency Management under the City Administrator.  He holds an A.B. in Psychology from Boston College, 1983, an M.S. in Biology from The University of Michigan, 1985, and an M.P.P. in Public Policy from The University of Michigan in 1990. In addition, he has a variety of other experiences including nine years of consulting experience managing large quantitative or qualitative analytical projects for public, non-profit, or private sector clients.  Recent projects include:
· Discussed market trends and historic price data with automotive catalyst providers and catalyst recyclers to provide EPA with a market summary and supply and demand econometric model for platinum group metals.

· Supported the EPA FACA workgroups on modeling, EPA laboratory upgrade, and in-use deterioration in addition to the Mobile Source Technical Review Subcommittee and the Clean Air Act Advisory Committee.

· Evaluated seasonal/episodic control programs (ozone action days) for the EPA Office of Mobile Sources.

· Assisted EPA with the development of a web-based “Learning Center” for the Center for Environmental Information and Statistics.

· Audited transit facility drug and alcohol test programs for the Federal Transit Administration.

· Developed emergency response plans for the Georgia Division of Public Health and training over 600 DPH and county staff.  

· Developed training curriculum and delivered this laptop based LandView GIS training to a multi-agency audiences in Washington D.C., Chicago, Denver, New York, and Edison, NJ.

· Supported EPA’s Emergency Operations Center during the Kuwait Oil Fires and the Midwest Floods including six weeks in the Middle East supporting a multi-agency U.S. team.  

Nystuen, as one of the founders of the “spatial analysis” approach to geography, has long been interested in looking at the spatial component of any problem and has great, established skill at looking a real-world problems and seeing how they relate to theoretical material.  He taught the first GIS course at the University of Michigan and established the GIS lab in Urban Planning.  Over the past three years, he has led a lecture series of distinguished guests to visit the university to look at topics in spatial analysis.  He has extensive experience in field research that will be important in gathering local field evidence.  Finally, he has served as Chair of Co-chair of over 80 doctoral dissertations and has advised numerous others; this experience will be important in guiding the training component of this program.  In brief, his depth and range of experience in the broad field of spatial analysis, conceptual, fieldwork, and training, are vital.

General work plan

The project proposed is designed to take two years, beginning September 1, 2004, to implement. In the outline below, we give the roles of the Conceptual Side of Figure 1 (Arlinghaus, Nystuen, Rycus, and Naud).  Service from consultants will be drawn on as needed. 

The first eight months will be devoted primarily to the creation of:

· a skeletal model of the entire city of Ann Arbor.  Arlinghaus will lead teams of students in the digitizing of aerials provided by the City.  She has professional experience not only at the University of Michigan, but also at Community Systems Foundation (CSF), in implementing mapping applications in real-world settings.  Each structure on the aerial would be digitized, on the existing electronic parcel map, using GIS software.  The underlying database would contain zoning information and dimensional information (see attached letter from Naud as to availability of data, maps, and aerials).

· a detailed model of the DDA (the downtown) of the city.  Nystuen will lead teams of students in the acquisition of photographic evidence from the field.  He has years of experience at CSF in such tasks, primarily in environments far harsher than downtown Ann Arbor.  Simple GPS readings will crosscheck location and digital audio recording will log position so that hands are left free to work cameras. This material will then feed into GIS software suited to lead to the eventual creation of virtual reality models, draped with photographic evidence.  Elements of the infrastructure, depending on recent upgrades of databases, associated with the water distribution network (fire hydrants and such), will be included in the model. Arlinghaus and experts from the 3D Laboratory of the Media Union, together with experienced graduate students, will create the final 3D models.  

The city map collection is maintained in an ESRI environment employing Arc/Info, ArcView, and ArcGIS.  Simple 3D scenes are easy to create in a Virtual Reality Modeling Language (VRML) format, using these products when coupled with the Spatial Analyst and 3D Analyst Extension loaded.  The goal here is to make that conversion and to add to it using modeling techniques that well-trained graduate students can employ. This team will have access to City data, maps, and aerials.

Beyond direct conversion to VRML, and subsequent creation of virtual reality files using 3D Studio Max (or whatever is appropriate), spatial analysis of the existing City map collection will be conducted, offering expanded spatial/temporal views for first responders.  Some of these analyses will include implications of digital terrain modeling (Arlinghaus has created a Triangulated Irregular Network for the entire city, from contour files supplied by Johnson) for flooding possibilities, modeling of the subterranean urban networks (such as sewers, water pipes, and so forth), and ties to existing transportation models.  

Mapped evidence and field evidence are often not aligned.   It is important to make the 3D scenes from maps that are as current as possible.  Thus, insofar as is feasible, we will create a program for prioritizing future upgrades to the visual evidence created in this project.  Part of planning will also consider a program for considering what may be released to the public and what must be kept in a more secure setting.

The next four months, during the summer, will involve substantial creative effort to design a set of principles for the planning of urban security, incorporating 3D models created in the first 8 months..  Rycus, Naud, Arlinghaus, and Nystuen will work together as a team.  This team will work with the Michigan Society of Planners Community Planning Principles in two ways:  first to add a section involving principles for urban security, and second to consider the impact that 3D modeling may bring to urban policy makers and suggest how established principles might need modification.  Other papers, relating spatial change over time to 3D modeling are also a likely outcome of this creative, intellectual effort.

The next eight months will implement the training of first responders using 3D models.  Naud, Rycus, Nystuen, and Arlinghaus will all participate in this effort as will student assistants.  The training will take place in the VUE Laboratory facility.  Small groups of first responders will be trained in the use of the 3D Atlas as it relates to the planning of urban security.  Training will utilize the mobile VUE Lab, uniquely crafted for this project, as well as the GeoWall, CAVE, and facilities of the 3D Lab at the Univerisity of Michigan. Naud has written a training manual for the EPA LandView III; his expertise, coupled with that of others, will lead a team to create training manuals for the implementation of the 3D Atlas. 

The last four months will be devoted to the integration of model creation and training experience with the set of principles.  Arlinghaus, Naud, Nystuen, and Rycus will all participate. Final documents and websites will be submitted for publication (both traditional and electronic) and to municipal authorities.

The resources needed are present, in varying degrees, in two locations at The University of Michigan.  The Media Union contains a 3D Laboratory that contains an immersion CAVE, a GeoWall, and a 3D printer (brief discussion of this item appears in the “Dissemination” section, IVd, below).  All of these would be utilized in this project as part of the training component of first responders or for demonstrations for city officials (see attached letter from 3D Laboratory Director, Beier).  For ongoing training of personnel, the facilities of the Taubman College of Architecture and Urban Planning would be employed.  There, four different classrooms are equipped with modern projectors linked to computers; for a more interactive computer classroom, if needed, the Media Union across the street from the Taubman College of Architecture and Urban Planning has a 44 seat classroom with four projectors linked to two instructor computers and 44 computers at student desks, each with flat-screen monitors.  Back in Taubman, students will have access to the GIS lab currently in house (organized initially by Nystuen a number of years ago).  That lab needs upgrading and part of the budget will be devoted to the purchase of equipment for that lab.  Funds are requested in this proposal to develop the mobile VUE Lab (just short of $5000).  Space with a locked area to store the compact equipment is available at Taubman. The proposed mobile VUE Lab is designed to work seamlessly with the already outstanding facilities in The University of Michigan Media Union.

Intellectual merit

Studies in urban security are on firm footing within the field of planning.  The use of virtual reality is on firm footing in engineering and elsewhere.  Applications of virtual reality in urban security typically involve the modeling of a disaster in a single location (at an Olympic Games, for example).  Such single application models have obvious importance.  The creative aspects of this proposal, that differ from the single application models, center on 

· The use of 3D models for an entire city

· The use of virtual reality to model the routine, commonplace scenarios 

· The extraction from this Atlas of 3D models of an enduring set of principles for the planning of urban security incorporating 3D models with a broader view to such incorporation in existing community planning principles.

· The development of training manuals for the municipal (or other) implementation, in common settings, of these principles.  

The creative focus is on developing principles, ideas, applications, and training.  These will translate to other cities, as well as to broader regions incorporating small town and rural areas along with mid-sized cities. They will endure as technology changes.  Drawing these factors together creatively is critical in long range planning that involves homeland security.  

Integration of materials and training works best when the team doing the integration has an extended history of success working together.  In addition to information about the Senior Personnel and Naud given above (as the “conceptual side”) and in the section with Curriculum Vitae, we note the following connections.

Arlinghaus, Nystuen, and Rycus have worked together as a small team within a larger project (in the mid 1980s) modeling the Detroit water distribution network.  Their work was implemented and Detroit City Council voted in favor of redundant connectivity in that element of the infrastructure based on their mapping and algorithmic work.  They have also all worked at Community Systems Foundation (CSF).  CSF has a 40 year history in designing global and regional information systems in developing nations.  Currently, it functions as an international NGO working principally with UNICEF to create and to implement management information systems, based on GIS software, for the monitoring and evaluation of children throughout the world.  The CSF system (called ChildINFO), developed for UNICEF, is currently in place in 81 developing nations throughout the world.  This past August (2002), the UN adopted the package, as DevINFO, systemwide.  Nystuen and Rycus have field experience in developing precursors to this computer model.  Arlinghaus worked on developing GIS strategy, and training strategy and manuals, for the pilot study (for the Syrian Ministry of Health) for the early versions of the ChildINFO system.  She served as Director of Fellowship Training and Director of Spatial Analysis Division at CSF during the course of the multiple missions involving Syria and some similar conceptual and training development work for a project about the middle schooling of girls in Punjab Province, Pakistan.

Arlinghaus and Nystuen have published over 20 books and articles as co-authors or on teams of co-authors (since 1985).  They currently serve on the Board of Trustees of CSF.  Both were elected to its Executive Committee, Nystuen as Chairman of the Board and Arlinghaus as Secretary (including Internet activities).

Arlinghaus and Naud have worked together for three years (2000-2003) as Arlinghaus represented the Planning Commission on the City of Ann Arbor Environmental Commission for which Naud is the City staff person.  During that time, Arlinghaus developed a resolution for planning based on creeksheds as fundamental units; the resolution received the unanimous support of that Commission and is moving forward to City Council.  They worked together for two years (2001-2003) as collaborators overseeing volunteer student interns. This past summer they collaborated on matters relating to the mapping of tornado sirens in Ann Arbor, noted in a front page article this past summer in the Ann Arbor News and with follow up “cheers” in the same publication as well as a letter of commendation to Arlinghaus from Michigan Congressman John Dingell (copy of letter is attached).

Arlinghaus has recent publication activities, involving the Internet, that serve as evidence of her strong commitment and recognized creative capability to the use of the internet to disseminate original scientific information. She has enduring connections in electronic publication in addition the Wiley e-Book noted above.  In 1985, she created and founded the Institute of Mathematical Geography (IMaGe), a private research institute dedicated to the online dissemination of scholarly research.  Since 1985, IMaGe has published 22 book-length monographs of original research (21 were peer-reviewed) and since 1990 published Solstice:  An Electronic Journal of Geography and Mathematics, Pirelli INTERNETional Award, SemiFinalist, 2001 competition (in top 80, worldwide, of  over 1000 entries).  Solstice was noted for its innovative character in Science (Joe Palca), Science News (Ivars Peterson, the American Mathematical Monthly (Lynn Arthur Steen), and others.  She, along with Oswalt (below) also have experience in combining offsite mobile training scenarios with onsite extensive training.

Other members of the overall team will include:  

Kris S. Oswalt, President, Community Systems Foundation.  Oswalt has been directly responsible for overseeing the implementation of expert systems in the 81 nations that CSF currently works with.  He is the architect of the CSF software for management information systems.  Oswalt will serve as a Consultant so that what we do with Ann Arbor information might translate later to the broader world arena.

James Turner, Professor of Architecture, Taubman College of Architecture and Urban Planning.  Turner has an international reputation in 3D models in architecture.  He will serve as a consultant so that what we do with the modeling of buildings will be consistent with broad architectural principles involved in such modeling.

Jerold Lax, Attorney, Partner Bodman-Longley Law Firm, and Associate Professor Emeritus, Taubman College of Architecture and Urban Planning. Lax holds his law degree, J.D., from Harvard Law School. In addition to teaching the Planning and Law course at the University of Michigan for many years, Lax has also served twice as City Attorney for the City of Ann Arbor.  He will serve as a consultant so that we might have some understanding of the legal implications involved with 3D modeling as it translates, or does not translate, into policy: at the City level, here, and perhaps later at the national or global level. 

Merle Johnson, is GIS expert in charge of data management for the City of Ann Arbor.  Johnson knows more about city data than does anyone else.  His expertise with these data will serve as part of the core of the project.  His division of the city was winner of a Special Achievement in GIS Award from ESRI, 2002.

Arlinghaus and Lax have often met across the table at City Hall in televised Planning Commission meetings. Nystuen, Arlinghaus, and Turner served together on a dissertation committee (with Turner as Chair). Arlinghaus has worked directly with Oswalt on projects through CSF (with Oswalt in charge). Arlinghaus and Nystuen have both worked, over the course of a number of years, with Johnson who has been extremely cooperative and helpful in making city data, maps, and aerials available to them for teaching and research purposes at the university. Arlinghaus has worked closely with most members of the 3D Laboratory of The University of Michigan Media Union

Broader impacts

Integration of research and education.

The project will integrate research and education by advancing discovery and understanding while at the same time promoting teaching training and learning.  This project will contribute significantly to the theoretical base for use of geographical analysis in creating fundamental principles in urban planning. It will also contribute significantly to expanding knowledge about urban security and urban planning:  moving it from a static two-dimensional environment to a dynamic three-dimensional environment.  It will do so through previously unexamined global and detailed analyses of the third dimension of Ann Arbor.

Participation of underrepresented groups.

One PI (Arlinghaus) is female.  She would be highly visible in coordinating interaction among various units of the university and the local municipal government as a woman engaged in math and science.  Exceptional effort will be made in hiring to provide opportunity for underrepresented groups to be involved in this project.

Enhancement of research and/or education infrastructure

Enhancement of research is as above.  In addition, the project will enhance instruction on issues of urban planning in relation to density/sprawl issues and on issues involving maps and decisions.  Arlinghaus has, for the past three years, taught a course on “Maps and Decisions” in the Taubman College of Architecture and Urban Planning.  Some of the students who participate are graduate students in the School of Education.  Thus, offerings that satisfy “certification” requirements for social studies teachers will be bolstered by this approach:  it is critical to find exciting applications that can be carried from the university level into education at all levels.  The 3D component of this project does create such excitement.

Broad dissemination

To enhance scientific and technological understanding, our findings will be broadly disseminated on the Internet, via a standard browser available free to anyone with computer access.  In addition, they will be disseminated to a smaller audience through special showings with media coverage at the 3D Laboratory of the Media Union of the University of Michigan.  These will include displays on the stereoscopic GeoWall and in the immersion CAVE. 

Other methods of dissemination will involve 3D printouts of urban scenes (using the 3D printer in the Media Union), also as items in the budget.  The 3D printouts are quite spectacular and draw a good deal of comment.  They show a great deal of detail and are formed by fusing layers fine particles glued together according to the guidelines of the 3D image in the computer.  In a 2D printer, ink is sprayed on paper to represent 2D maps.  In the 3D printer, a fine dust is the media (instead of paper) and glue is the “ink.”  The 3D printer offers a way to capture virtual reality as a tangible object

Benefits to society at large.

The project will build on existing relationships between the University of Michigan and the City of Ann Arbor.  It will foster a cooperative relationship in which to consider important planning and urban security issues.  It will build an opportunity for student involvement with city officials and will serve to create an enduring partnership in the training component of first responders.  This partnership will benefit all of Ann Arbor, as an obvious and immediate benefit, as it fosters cooperation in mapping and decision-making. Benefit from such a project would accrue to municipal authorities and governments as well as to the public at large. These benefits extend in a number of different directions:  as an urban planning tool to visualize change and proposed change; as an urban security tool for visualizing emergency planning, and as a training tool to enhance exercise design for emergency personnel to see dangerous scenarios without risk.  At a broader level, the results from Ann Arbor might be used in separate projects later to create similar 3D models elsewhere in the world.  

Results from Prior NSF Support
None.

Timeline for Completing the Project

August 1, 2004-April 1, 2005:  build skeletal 3D model of entire city and build detailed model of 

DDA.  Arlinghaus leads a team of students in the lab as Nystuen leads students in the field to accumulate photographic evidence.  Arlinghaus works with 3D lab staff to form models.  Arrange demonstrations of results for public officials and first responders.

April 1, 2005-August 1, 2005:  conduct research on integration of 3D models into 

existing community planning principles and create a new set of   

community planning principles for urban security involving 3D   

models.  Write research papers and submit for publication.

August 1, 2005-April 1, 2006:  implement training of first responders employing 3D models.

April 1, 2006-August 1, 2006:  input feedback from training into sets of principles; write 

research papers, electronic images, documents, and websites for   

dissemination and public benefit.
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Quality of Digital Map Databases for Road Networks,” in Computers in Urban Planning and Urban Management, Volume II, P. K.. Sikar, S. L. Dhingra, & K. V. Drishna Rao, editors (Bombay, India, Narosa Publishing House) pages 493-501.

2.  "The UNICEF Guinea Worm Eradication Project," in Practical Handbook of Digital Mapping Terms and Concepts, S. L. Arlinghaus, editor, Boca Raton, FL: CRC Press (1994): 263-78

3.  "Computer-aided Management Advice for Loan Programs Run by Indonesian Village 

Women," with Frank Zinn, Djoko Sulistyo, and Rommy Darmasetiawan, World Development, Vol. 19, no. 12, (December 1991):1753-1766

4.  "Street Geometry: The Separation of Flows," with Sandra L. Arlinghaus, Geographical 

Review Vol. 81, no. 2 (April 1991): 206-214 

5.  "A Shortest Distance Algorithm: The Heditniemi Matrix Sum," with Sandra L. Arlinghaus 

and William C. Arlinghaus, Geographical Analysis, Vol. 22, no. 4 (October 1990): 351-360

Other significant publications:

1.  with Rhonda Ryznar and Tom Wagner, “The Greening of Detroit, 1975-1992: Physical 

Effects of Decline. Solstice: An Electronic Journal of Geography and Mathematics, vol. VII no. 1 (Summer 1997) website: http://www.InstituteOfMathematicalGeography.org
2.  "The State of Nonprofit Detroit: Facts, Figures, and Agendas," Chapter 6 in "Distribution of 

Non-Profit Organizations in Wayne County and Detroit," Wayne State University, 1995, (with Rhonda Ryznar) 

3.  "Stochastic Cumulative Scaling Applied to Measuring Wealth in Indonesian Villages," with 

Douglas Henderson, William D. Drake and Frank Zinn, Environment and Planning, A. Vol. 24 (1992):1155-1166   

4.  "A Framework for Assessing Travel Behavior Response to Intelligent-Vehicle Highway 

Systems," Automated Highways/Intelligent Vehicles Systems: Technology and Socioeconomic Aspects, SAE Technical Paper Series, SP-833, Society of Automotive Engineers, Inc. (Aug. 1990): 103-11

(iv) Synergistic Activities 

1.  Delegate, University Consortium on Geographic Information Science, (University of Michigan representative) 1996-2001.

2.  Consultant, Society of Automotive Engineers, Inc. SAE ITS Map Database Committee, Evaluation of Location Message Reference Specifications and ITS Datum. March, 1997.

3.  Visiting Faculty, Social Policy Programme, University of Durban Westville, Durban, South Africa, July-August 1996.

4.  Member, Citizen Committee of the Ann Arbor Transportation Authority (AATA) Fuller/Geddes Corridor Study, 1005-96

5.  Consultant, China in Time and Space (CITAS).  A CIESIN Project to develop a GIS-based China Data Base (June 1992-January 1993).

(v)  Collaborators & Other Affiliations

(a)  Collaborators and Co-Editors.  Robert Peplies, East Tenessee State; Sandra Arlinghaus, Univ. Mich.; Michael Batty, University College London, Tom Wagner, Univ. Mich.; Yichun Xie, Eastern Michigan University

(b)  Graduate and Postdoctoral Advisors.  William Garrison, Univ. of California at Berkeley.

(c)  Thesis Advisor and Postgraduate-Scholar Sponsor.  

Chair of Doctoral Dissertations, in Urban Planning, for (not room to list all information): Asli Gocmen, Moira Zellner, Seung-Hoon Han, Francisco Lara-Valencia, Taufik Hanafi, Talia McCray,, Gwo-Wei Torng, Sujata Shetty, Qiang Hong, Yu-Hsin Tsai, Carlos de la Parra, Andrea Frank, Daniel A. Rodriguez, Olukayode Nejo, Nandita Jain,.Rhonda Ryznar, Soonae Park, Leslie Gallay, Ron M. Donohue,. Martinde Porres, Rohinton Emmanuel, Kurt Anschuetz F. K. Marsh, Sameer Abdulhami Ashi, Kameshwari Pothukuchi, Susan Turner, Clare Ginger, Marty Kaufman,.Tom Reed, Chris Auffrey, Mojtaba Navvab, Cathy L. Antonakos, David Lantrip, Essam Sembawa, Huttula Moholy-Nagy, Tammy Drezner, Ghaith Hussein Fariz, Yung-Jaan Lee, Mouna Hashem Ben Hashem, Adiele Godson Nwankwo, Anna C. Vakil, Wilfred I. Okafor, Sherry Bornener, Adel S. Al-Dosary, Douglas A. Henderson, David H., Frank D. Zinn, Dan Richardson, Lauren E. Isenberg, Amanda Katili, Robert J. Wilger, Myeng-Ke Kim, James A. Segedy, Purnawan Junadi, Simon Chu-Hsung Wen, Joong-Young Hyun, Emmanuel-George Vakalo, Andrew Mark Freeman, Charles M. Hastings, Thomas R. Rocek, Mottaz Salama, James T. Fitzgerald, Carol Ann Sullivan, Kwame M. Kwofie, Giovanni Acciarri, Paul Prabhakar Appasamy, Leo T. Upchurch, Martin Lee-Gosselin, Fasasi Aminu, Dave Forkenbrock, Lester Jones, Kristina Ford, Greg Lipton, Lew Clopton, Blivice, Sheldon, Lou Jacoby, James Snyder.

Total number of students advised:  112 in US (including as Chair or Co-Chair of 29 Geography Department Doctoral Dissertation Committees) plus 4 overseas:  all from 1963 to present.

SANDRA LACH ARLINGHAUS

(i)  Professional Preparation

Undergraduate:  Vassar College: Mathematics major, Zoology minor, A.B., 1964. 

Graduate:  University of Chicago:  Mathematics, Ph.D. Track, 1964-66; University of Toronto: Mathematics (Geometry), 1966-67; Wayne State University: Geography, M.A. 1976; University of Michigan: Theoretical Geography, Ph.D. 1977 

(ii)  Appointments

1.  Community Systems Foundation, Board of Trustees, Secretary, 2003-present

Adjunct Professor, Taubman College of Architecture and Urban Planning, The University of 

Michigan, 2001-present

2.  President, Arlinghaus Enterprises, L.L.C., 1997-present.  http://www.arlinghaus.net/

3.  Community Systems Foundation, Member Board of Trustees, 1994-present.  Director, Spatial 

Analysis Division, 1994-present.  Director, Fellowship Training, 1994-1997.

4.  Adjunct Professor of Mathematical Geography and Population-Environment Dynamics, School of Natural Resources and Environment, University of Michigan, 1993-present

5.  Founding Editor, Solstice:  An Electronic Journal of Geography and Mathematics, 1990-present.  

6. Founding Director, Institute of Mathematical Geography (private), 1985-present, 

http://www.InstituteOfMathematicalGeography.org/; Editor, IMaGe Monograph Series.

7. Adjunct Lecturer in Mathematics, Department of Mathematics, University of Michigan, 

Dearborn; and, in Geography, Program in Geography, University of Michigan, Ann Arbor, 1982-83. 

8. From Lecturer to Assistant Professor of Mathematics, Department of Mathematical Sciences, 

Loyola University of Chicago, 1979-82. 

9. Lecturer in Mathematics, Department of Mathematics, Ohio State University, Columbus, 1978-79. 

10. Visiting Assistant Professor of Geography, Department of Geography, Ohio State University, 

Columbus, 1977-78.

(iii)  Publications

1.  Spatial Synthesis, with William C. Arlinghaus. An eBook submitted for review to the University of Chicago Press, 2004. 

2.  Graph Theory and Geography:  an Interactive View E-Book, equal co-authors with William 

C. Arlinghaus, Frank Harary.  John Wiley and Sons, New York, April, 2002. 

3..  Practical Handbook of Curve Fitting. Editor-in-Chief and sole Author. Associate Editors: 

William C. Arlinghaus, William D. Drake, John D. Nystuen. 250 pages. Published April 26, 1994. CRC Press.  

4.  Practical Handbook of Digital Mapping: Terms and Concepts. Editor-in-Chief and principal 

co-author. Specialist Associate Editor and principal co-author, Robert F. Austin; Associate Editors: William C. Arlinghaus; William D. Drake (co-author of a chapter); John D. Nystuen (co-author of a chapter). 335 pages. Published 2/2/94. CRC Press.

5.  "Central Place Fractals"--Chapter 10 in Fractals in Geography, edited by Nina Lam and Lee 

DeCola, published May, 1993, Prentice-Hall.

6.  "Electronic Geometry," The Geographical Review April, 1993. Vol. 83, No. 2, pp. 160-169.

7.  with William C. Arlinghaus, "The fractal theory of central place hierarchies: a Diophantine 

analysis of fractal generators for arbitrary Loschian numbers," Geographical Analysis: an International Journal of Theoretical Geography. Ohio State University Press. Vol. 21, No. 2, April, 1989; pp. 103-121.

8.  "Fractals take a central place," Geografiska Annaler, 67B, (1985), pp. 83-88. Journal of the 

Stockholm School of Economics.

9.  with John D. Nystuen, "A cartographic perspective on the security of an urban water supply 

network," Perspectives in Biology and Medicine, University of Chicago Press; Vol. 32, No. 

1, Autumn, 1988; pp. 91-102.

10.  with John D. Nystuen, "Terrain effects on bus maintenance performance," in "Transit Bus 

Maintenance" Transportation Research Record, #1140: Transit Bus Maintenance, pp. 45-51, Transportation Research Board, National Research Council, Washington, D.C. 1987. National Academy Press.

(iv)  Synergistic Activities 

1.  City of Ann Arbor, Citywide Neighborhood Watch Advisory Board, Ann Arbor Police 

Department, 2001-present

2.  City of Ann Arbor:  Planning Commission, Member, Secretary, Vice-Chair, and Chair, 1995-2003; City of Ann Arbor, Environmental Commission, 2000-2003; member Water Committee; Member Ordinance Revisions Committee, 1995-2003; Member Master Planning Committee, 2002-2003; Co-ViceChair, Northeast Area Master Plan, Citizens Advisory Committee, 2000-2001

3.  Invited Lecture series on Cartography/GIS, The University of Chicago, June 2000, 2001. 

4.  United Nations Family Planning Agency (UNFPA), Syrian Maternal and Child Health 

Care/Family Planning, five year project including GIS and training components, through Community Systems Foundation; completed 1997.

5.  World Bank, Punjab Middle Schooling Project, including GIS and training components, 

through Community Systems Foundation; completed 1997.

(v) Collaborators & Other Affiliations

(a) Collaborators and Co-Editors

Co-authors:William C. Arlinghaus, Lawrence Technological University; Frank Harary, New Mexico State University; John D. Nystuen, University of Michigan; Michael Batty, University College London;  Naru Shiode, SUNY Buffalo; Robert Haug, University of Michigan; Ann Larimore, University of Michigan; Salma Haidar, Midland Michigan; Mark Wilson, University of Michigan; Lloyd R. Phillips, location unknown.

Editorial Board members of IMaGe:  Michael Goodchild, U Cal. Santa Barbara; Daniel Griffith, Syracuse Univ.; Jonathan D. Mayer, Univ. of Washington; Neal Brand, Univ. of North Texas; Kenneth H. Rosen, AT&T Bell Labs; Frederick L. Goodman, University of Michigan; Robert F. Austin, Florida; Richard Wallace, Univ. of Michigan; Kameshwari Pothukuchi, Wayne State Univ.; Marc Schlossberg, Univ. of Oregon; Ming-Hui Hsieh, Taiwan.

(b) Graduate and Postdoctoral Advisors.

Jack A. Licate, Ph.D., Cleveland Clinic Foundation (M.A. Advisor); Waldo R. Tobler, Univ. of California, Santa Barbara (Ph.D. Advisor), and co-Chair of Dissertation Committee with John D. Nystuen, University of Michigan.

(c) Thesis Advisor and Postgraduate-Scholar Sponsor.

Dissertation committee member for:  Ruben de la Sierra, Mexico; Rhonda Ryznar, Tufts Univ.; Andrea Frank, Univ. of Wales; Robin Saha, Univ. of Montana; Luci Kim, in progress, U. Michigan.  Total number of graduate students advised:  13, since 1997.

MITCHELL J. RYCUS

(i)  Professional Preparation

Undergraduate:  
The University of Michigan, Mathematics, B.S. 1958

Graduate:

The University of Michigan, Mathematics, M.S. 1961




The University of Michigan, Physics, M.S. 1965




The University of Michigan, Urban Planning, Ph.D. 1976

(ii)  Appointments

Private professional consulting


Director of Research, Straec Technologies – An internet security consulting firm 

(www.straec.com) engaged in web based risk analyses and vulnerability assessments for a broad cross-section of public and private organizations.  Responsible for developing sophisticated risk assessment models, 2003-present.

Private Consultant – Albert Kahn Associates.  2003.


Private Consultant - Carollo Engineers in Arizona, California and Utah, 2002-2003

Private Consultant - City of Phoenix Water and Waste Water Department & City of 

Scottsdale Water and Waste Water Department.  2001.


The University of Michigan:

Professor of Urban Planning, Emeritus 2000

Professor of Urban Planning, 1986-2000

Program Chairman of Urban Planning, 1986-1992

Consultant, Community Systems Foundation: directed project for developing a strategic 

plan for data management in Indonesia, 1985-present


Associate Professor of Urban Planning, 1983-1989


Co‑Director, Studies in Urban Security Group, University of Michigan, 1984-present.  

Co-P.I. for U.M. Campus Security Study, Urban Terrorism Workshops and other security 

related projects.

Co‑Principal Investigator (P.I.) for City of Detroit, Police, Fire and EMS 

CAD/AVL Public Safety Projects, and for City of Detroit Water and Sewerage Department projects, 1984-present

University of Michigan Faculty Recognition Award, 1982-83

Assistant Professor of Urban Planning, 1980-1983   

(iii)  Publications

 1.  "Object-Oriented Programming and Chaos Modeling in Planning," Mitchell J. Rycus, in, The Planner's Use of Information, Dandekar, H.C., Ed., 2nd. Edition; Planners Press, American Planning Association, Chicago, IL; pp 152-153, 2003.

 2.  “Security Planning with Risk Assessment Models,” White Paper prepared for Straec 

Technologies, (www.straec.com), M. J. Rycus; August 2003.

3.  “Crime Reduction Strategies for Planning Departments” M. J. Rycus. Michigan Planner; 

The Michigan Society of Planning Officials; Vol. 4, No. 8; pp 1,6-7, February 2000.

4.  "Results of the Urban Planning and Crime Reduction Survey," Prepared for The College of the Built Environment, University of Central England, Birmingham, England; M. J. Rycus; July 11, 2000.

5.  “Can Sound Urban Planning Help Reduce Crime?” M. J. Rycus. Habitat Debate 

Published by United Nations Center for Human Settlements; Vol. 4, No. 1; March 1998.

6.  "The Role of Urban Planning in Crime Reduction," City Planning and Management News, pp 3-4, (Winter 1995-96) 

7.  "Urban Planning and Crime Prevention," Report for 1992 and Resource Material Series, 

43:149-55, UNAFEI, Fuchu, Tokyo, Japan (April 1993) 

8.  "Urban Terrorism: A Comparative Study," Journal of Architecture and Planning Research, 

8:1-14 (1991) 

9.  "Analytic Methods," Rycus, M.J., in Introduction to Urban Planning, A. Cantanese, and J.C. Snyder, Editors; McGraw‑Hill; pp 93-110, 1988.

10. "Decision Analysis: Some Techniques for Choosing Among Alternative Goals," Rycus, M.J.; in, Tactics and Techniques of Community Practice; F.M. Cox, J.L. Erlich, J. Rothman, J.E. Tropman, Editors; Peacock Publishers, Inc.; pp 76-89, 1984.

(iv) Synergistic Activities

1.  Commissioner – Washtenaw County Metropolitan Planning Commission, 1992-2002.  

Chair, 2001-2002

2.  Visiting Professor - University of Central England, Birmingham, England.  Conducted 

survey and prepared a report on the results of urban planning and crime reduction under the 1998 UK Crime and Disorder Act. 1999.

3.  Visiting Scholar - United Nations Centre for Social Development and Humanitarian 

Affairs, Crime Prevention and Criminal Justice Branch, Vienna, Austria. Developed program for the role of urban planning in crime reduction, 1992

4.  Urban Environment System (GC5), Chaired Visiting Professorship, University of Tokyo, 

Research Center for Advanced Science and Technology, 1990

5.  University of Tokyo, Research Center for Advanced Science and Technology. Conducted 

research on comparative methods of crime prevention.  1990

(v)  Collaborators & Other Affiliations

(a)  Collaborators and Co-Editors.  James C. Snyder, Co-director, Studies in Urban Security Group, Taubman College of Architecture and Urban Planning, University of Michigan
(b)  Graduate and Postdoctoral Advisors. 

Allan G. Feldt, Chairman

William D. Drake, Member

Rachel Kaplan, Member

Willie H. Moore, Member

(c)  Thesis Advisor and Postgraduate-Scholar Sponsor.  

Christopher M. Davis, Chair of Ph.D. Committee, 1999. Baker College, Flint, MI

George Meyers III, Co-chair of Ph.D. Committee, 1999. ISR, Univ. of Michigan.

Olukayode O. Nejo, Member of Ph.D. Committee, 1999. University of Maryland.

Douglas Scott, Member of Ph.D. Committee, 1997. U. Mich., last known.

Served on approximately 35 Ph.D. committees as chair, co-chair or member since 1979.  Most were in the College of Architecture and Urban Planning – others in The School of Natural Resources and Environment, School of Education and the Doctoral Program in Architecture.

Budget.Justification


This proposal requests funds in the amount of $662,558 over two years for this project.  The funding is requested for:  4 months salary for Nystuen; half-time salary for Arlinghaus; 2 months funding for Rycus, for each year.  It is also requested for two half-time Graduate Student Research Assistants and three undergraduate assistants for two years, as well as for three expert consultants.  Funding is also requested to create a mobile laboratory for the training of first responders, city officials, or others, on their own equipment at a site of their choice.   The goal is to have a compact portable lab unit that can be moved to different locations easily.  A detailed description of these expenses is provided below.

The total for funding of senior personnel salary, item A, is $169,699.  Nystuen will lead teams of students in fieldwork and will help to design the training program.  He will participate in the mapping effort and in the creation of conceptual work.  The request is for 2 months salary for him in each of the two summers.  Arlinghaus will run the mobile VUE Lab, direct the GIS effort, coordinate City and University functions, give much of the onsite and offsite training, and participate in and lead the conceptual research, and direct website development of deliverables.  The request is for half-time (six months) of salary for her in each of the two years.  Rycus will advise and lead the team on matters involving urban security, both from a conceptual and a practical standpoint.  The request is for 1 month salary for him in each of the two summers.  Turner and Lax will serve as critical advisors on directing architectural and legal issues, respectively.  One week for each of them is requested in each year.

The total for funding of professional staff (students), item B, is $163,728.  This amount includes stipends for 2 graduate student research assistants, at a 50% effort for two years ($21,432 each, per year).  It also includes $39,000 per year to hire three undergraduate students at $12.50 per hour, for a fifty percent effort for each of the two years.  The research assistants will gather field evidence:  digital photographs of the entire DDA, voice logs of the area covered, acquire assessor information and make it accessible to the GIS effort, assist in digitizing, and, cross-checking of locations using GPS or visual checks. Primarily, the research assistants will work on developing the photographic overlays of 3D base maps produced using ESRI software (ArcView or ArcGIS, as appropriate); removal of the foreground from photographic evidence can be time consuming (although shooting the same scene from multiple angles assists greatly in reducing this effort).  The undergraduates will assist the research assistants who will train them to do tasks that are repetitive in nature.  Each group of students will also respond to tasks as they arise in model creation, with website design, or elsewhere according to capability.

The total for fringe benefits (item C) is $74,880.

The total for funding of other direct costs, item F, is $31,873.  The first part includes a request to fund a mobile VUE Lab for the training of first responders either on their own sites or at the University.  The list is itemized below, according to prices found on the Internet in February of 2004.

	HP Pavilion ZX5070us Notebook PC
	
	
	
	
	$1,699 

	
	2.8 GHz, 512mb RAM, 80 GB hard drive, DVD RW & CD RW combo
	

	PC Case, Standard Notebook Notepac
	
	$59.99 

	Optical USB travel mouse
	
	$29.99 

	3 year Accidental Damage protection
	
	$299.99 

	HP PSC 2410 PhotoSmart All-in-One series, printer/scanner/fax
	
	$299.99 

	Olympus C-50 Zoom 5.0 effective megapixel, compact digital camera
	
	$499 

	xD picture card, 256 MB, item # 200844, 
	
	$119.95 

	xD picture card, 256 MB, item # 200844, 
	
	$119.95 

	xD picture card, 256 MB, item # 200844, 
	
	$119.95 

	Camera case, from Olympus
	
	$19.95 

	Extra battery from Olympus
	
	$49.95 

	Extra battery from Olympus
	
	$49.95 

	Tripod, batteries, supplies
	
	$350 

	Olympus DS 330 Digital Voice Recorder
	
	$149.99 

	InFocus X1 Projector
	
	$999 

	Garmin eTrex GPS
	
	$106.24 

	TOTAL
	
	$4,973 

	
	
	
	
	
	
	
	
	


The second line in item f requests an amount of $4000 to cover the cost of two months of time associated with use of the immersion CAVE in the 3D Lab, development of files that will run well in the CAVE, and presentations in the CAVE to emergency responders and to city officials.  It also covers the same items for the GeoWall.

The fourth line in item f requests an amount of $4000 to cover the cost of two months of time in the 3D Lab of the Media Union including the cost of using the 3D printer to print out models of the virtual realities portrayed in the online 3D Atlas.

The fifth line in item f requests an amount of $18,000 for expert input from three consultants:  Matthew Naud, City of Ann Arbor; Merle Johnson, City of Ann Arbor; and, Kris Oswalt, Community Systems Foundation.  Naud will oversee, along with Arlinghaus, much of the training and the development of training manuals; he will also work with the conceptual team in creating papers for publication and for dissemination over the Internet.  Johnson will serve as the expert on the database, maps, and aerials from the City of Ann Arbor.  Oswalt is the expert on issues and opportunities associated with the eventual extension of this project, at a later date, in the international development community.

The sixth line in item f requests an amount of $53,488 for tuition payments for two graduate research assistants for two years. 
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July 15,2003

Ms. Sandra Lach Arlinghaus
1964 Boulder Drive
Ann Arbor, Michigan 48104

Dear Ms. Arlinghaus:

T was recently informed that on your work mapping Ann Arbor's
emergency sirens. With your computer mapping project, the city will be able to
determine where to build their new sirens, notifying those currently out of
earshot of an emergency.

Your effort is a sign of your dedication to the people of Ann Arbor and
their safety. Thank you for going beyond the call of duty.

With every good wish,

Sincerely yours,

John D. Dingell
Member of Congress




[image: image4.jpg]MEMORANDUM

To National Science Foundation
From Matthew Naud, Environmental Coordinator
Date: Monday, February 16,2004 Mubtuco Nabe

Subject:  3-D Aflas Grant Proposal

This letter is in support of the NSF grant proposal being offered by the
University of Michigan

The ity of Ann Arbor is an active partner in this project and will provide and support the
use of city data, aerials, and base maps in GIS format. The City has a strang working
relationship with the Principal Investigators and has a history of sharing spatial
information to support faculty and student projects.

While the models generated from the 3.D atlas are of primary importance in the effort to
bettertrain our and neighboring first responders, The City of Ann Arbor believes that
this atlas will have broad reaching benefits including 1) offering city officials an
opportunity to model 3D change in complex urban developments prior to determining
approvals or strategies for allocating funds; communicating design aptions to the public
and offering a pedestrian view of various suggested changes in support of reduction of
sprawl

In addition, this effortwil build the tools and guidebook to enable other municipalities to
develop similar atiases.

We appreciate the opportunity to support such an effort and look forward to your
favorable response.
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February 18, 2004

To:

Professor Sandra L. Arlinghaus

Taubman College of Architecture and Urban Planning
University of Michigan

Dear Sandy:

The Media Union 3D Lab at the University of Michigan is delighted about the envisioned
cooperation on a project to produce a 3D Atlas of Ann Arbor. Since we have worked
together with you and your group on the development of related 3D models in the past, we
are looking forward to assist in this more comprehensive project.

We will provide access for your project team to our virtual reality CAVE system, our
stereoscopic GeoWall projection system, our PowerWall projection system, and our
modeling and rendering computer systems in the Modeling and Animation Lab. In
addition, our experienced staff will be ready to advise in all questions related to 3D
visualization.

The prospect of working with your group and the City of Ann Arbor on this important
development is exciting and will allow the 3D Lab to participate in a project with
significant practical impact.

With best regards

Monn- R S

Klaus-Peter Beier

Director, Media Union 3D Lab
(734) 764-4296
beier@umich.edu
http://mu3d.ummu.umich.edu/
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