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Tool: SmartPlaces

Description of the Tool

Smart Places is a spatial decision support system which allows users to interactively develop alternative resource scenarios and then evaluate those scenarios against decision objectives and constraints. 

Smart Places has been developed using ESRI’s ArcView as a platform. However, Smart Places adds an advanced level of functionality to ArcView which is specific to land use planning and collaborative resource modeling. This advanced capability includes:
· selectable user levels; 
· automatic calculation of attributes for new and existing geographic features; 
· automatic constraint compliance checking for new and existing geographic features; 
· user modification of attribute calculation formulae and constraint target values; 
· storage and retrieval of entire design scenarios; 
· comparison of multiple land use scenarios; 
· configurable links to empirical resource analysis models; 
· automatic results visualization and report generation; 
· spatial group negotiation tools for collaborative planning. 
The Smart Places system has been developed using an object-oriented architecture. Smart Places can operate in a stand-alone mode or in a local area network configuration for collaborative planning workshops. Michael Thomas from Michigan State University is developing a web-enabled version of SmartPlaces.

SmartPlaces has three main areas of functionality:

1) Interactive Scenario Design
Smart Places Explore tools allow users to explore regional data sets, allowing review of data layers and retrieval of supporting documentation while constructing land use scenarios. The user can browse and select appropriate design backdrops such as land use or socioeconomic GIS layers, transportation networks, aerial photographs, or CAD designs. All data layers are geo-referenced. Zoom, pan, and interactive measurement tools are provided for closer examination of details. Spatially referenced hot-links are embedded for quick retrieval of location-specific images or policy documents. In addition, the user can select or change the user interface "expertise level" at any time. Smart Places expertise levels support a wide range of user experience, from a computer novice to software development expert.

A scenario design may consist of a number of design categories such as residential, commercial, industrial, agriculture, vacant lands, public lands, utilities, and/or. Each design category is represented in a separate Smart Places legend item. Categories can be represented in point, linear, or polygonal format. Design categories will be specific to a particular application's data sets and objectives. 
The Smart Places framework allows the user to construct land use designs on a geographic palette displaying familiar landmarks, aerial photos, and other. The user can interactively sketch, copy, paste, drag, resize, and edit features or zones for any land use category. As the land use design evolves or changes, the user is prompted to document strategies and assumptions associated with each element of the design. This provides an audit trail for subsequent public review and decision justification. 
Finally, a design strategy may incorporate a number of pre-established constraints such as policies, cultural preferences, regional control factors, or target growth zones. Smart Places maintains a database of these "constraint rules" for each design category. If users violate a constraint while developing a design scenario, they are notified that there is a potential conflict. Constraint checking can be turned ON or OFF and simple constraint targets can be modified by users. A system administrator can create or modify more complex rules (such as those involving complex spatial restrictions). 
2) Impact Evaluation
The Smart Places framework allows the user to define the scope of the scenario to be considered for impact evaluation. The user can interactively select features, zones, design categories, or arbitrary boundaries. This allows the user to evaluate the entire regional plan, compare impacts between subregions (i.e. districts or neighborhoods), or generate a score card for a specific design category (e.g. only the commercial components) within the design.
An assessment category represents a regional planning area priority. Each assessment category, in turn, encompasses a number of evaluation models for determining both the viability and impact of a design scenario. Examples of assessment categories for a given design scenario might be water, air quality, housing, economic development, or transportation. Assessment categories will be specific to a particular application's objectives and priorities. 
Smart Places evaluation models provide the mechanism to assess design scenarios. Each evaluation model represents one objective associated with a given assessment category. For example "maximize use of existing infrastructure", "minimize regional transportation costs", or "promote transit accessible jobs and housing" might be objectives associated with the transportation assessment category. Users may establish a goal for each objective. Then, design scenarios can be interactively constructed and evaluated against the objectives and related goals. 

The Smart Places interface provides a radial-hierarchical selection of planning priorities and evaluation models in the "Radix Evaluation Selection" window.  The user can "select" an evaluation strategy by interactively clicking on an Assessment Category circle (selects all models within this category) or by clicking on a specific evaluation model circle. Selected models and categories are highlighted on the screen. This allows users to focus on particular areas of concern while monitoring the impacts on other design priorities. Impact evaluations are performed by launching external models, by executing calculations embedded in ArcView Avenue scripts, or by indexing into a look-up table of model results. A systems administrator can add or modify evaluation model links. The Smart Places internal architecture handles launching the appropriate models, checking error status, and compiling results. 
Smart Places displays an on-screen graph or visualization for each impact evaluation result. In addition, Smart Places displays a "score card" summary outlining results for all selected evaluations and noting compliance with the user-assigned goals. In addition, Smart Places supports plotting, graphic export, and data layer export of scenario designs and analysis reports.  Graphic design tools enabling the creation of distinctive graphical layouts incorporating data layers, images, symbols, graphics, and explanatory text are also available.
3) Group Negotiation and Assessment of Alternative Scenarios
Smart Places Collaborative Negotiation option has the ability to provide instantaneous aggregation of individual opinion, a valuable tool for consensus analysis and group discussion. At any point in the negotiation process the system can easily produce a "snap shot" of the group's position on a particular topic. This provides a valuable catalyst for identifying points of disagreement and focusing discussion on critical issues. Meeting notes are generated automatically as the discussion proceeds, providing an electronic audit trail for subsequent public review and decision justification.

While all Smart Places functionality described above can be used by a single user, a Smart Places Snap-On product provides an optional mode of operation for group negotiation. Smart Places group negotiation tools can assist resource management teams in debating land issues, defining project objectives, collaboratively constructing geographic alternatives, and jointly considering risks and impacts.

Smart Places Collaborative Negotiation Snap-On links to an electronic meeting system known as MeetingWorks for Windows from Enterprise Solutions, Inc. Meeting participants are provided with laptop computers connected via a local area network. The electronic meeting system software provides the capability to capture and summarize meeting participants' votes, comments, or positions via an electronic input. Typical support tools provided with commercially available electronic meeting software include voting, issue prioritization, criteria evaluation, electronic brainstorming, and project analysis. 
Smart Places group negotiation introduces a geographic framework within the electronic meeting system environment. Participants can individually construct geographic recommendations using the Smart Places Scenario Design and Impact Evaluation tools described above. These proposals can then be shared and/or combined via the local area network. Implications of the design scenarios are modeled and discussed with the group as they are suggested.

Information About the Use of the Tool

Smart Places has been used in a number of projects involving urban planning, resource management, sustainable development, site remediation, direct public involvement, and others. Smart Places is intended to: 1) increase individual comprehension and ownership of the decision making process, 2) assist in balancing the perspectives and opinions of all participants and 3) increase the efficiency and effectiveness of group debate.

SmartPlaces was initially developed as part of Stapleton Airport redevelopment project. There have been some 40 licensees over past 1-2 years – tribal and local planning entities and the Lake George watershed. 

Environmental Considerations
Smart Places has been successfully applied in a number of projects involving resource management, sustainable development, site remediation, and public involvement.

Logistical Information 

Developer: 

Electric Power Research Institute (EPRI)

Paul Radclif

Phone: (650) 855-2720

Website: http://www.smartplaces.com

Email: pradclif@epri.com                               

Michael Thomas

Michigan State University

(developing a web-enabled version of SmartPlaces) 

517 332-2986

Acquiring the Tool:  

EPRI Solutions

Gary Geschwind

650-855-2087

A revised version is also available at a cost of $500 from Sapient Technology Inc.
Web site: 

http://www.saptek.com/smart/index.htm
	Details About Specific Functions & Characteristics

	PRIVATE
Function/Characteristic
	Does the Tool Have It?

	GIS capabilities
	Yes

	Real-time functionality
	Yes-stereo-analytic interface – plan/models – can go back and forth

	Scalability
	Yes

	Modeling and simulation tools
	Yes

	Visualization tools
	Yes

	Monitoring & feedback
	Possible

	Stakeholder involvement
	Yes

	Uncertainty
	Displays assumptions, run boundary, linkages to risk assessment 

	Multiple objectives
	Yes

	Scenarios
	Yes

	Modularity
	Yes

	Internet connectivity
	Michigan developing web-version

	Interoperability
	3 levels of users – public (kiosks),ARCview user, developer/programmer  

	Logging and tracking
	Yes

	Legal/planning documents
	Not yet 


Lessons Learned:

Data is an obstacle - - need creative approaches to obtaining partnerships for data. Visualization is also important.  It’s getting better & better and people expect it today.

Flexibility is also very important.  Tools need to be transparent so people can see assumptions, make changes on the fly - - especially when it is used at public hearings.  
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