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Public Safety departments, Nationally and Internationally are looking at better ways to protect their communities against terrorists attacks.  Federal, State and Local jurisdictions must work together to achieve the role they were assigned – ‘The Safety of their Citizens’. Oakland County has worked hard to accomplish this; a look at what the consortium, Courts Law Enforcement Management Information Systems (CLEMIS) is doing and how they intend to achieve it is a valuable study for Public Safety experts.  

 With technology advances in Public Safety driven by Geographical Information Systems (GIS) it was inevitable, these two groups would join forces.  GIS is an information system that’s based on locations and their relationship to other locations.  This system allows users to analyze based on space and time (spatial and temporal analysis). Public Safety now has the ability to locate incidents on a map, and visualize relationships to other entities. Analysis can be done using time of day, day of week, shift etc. and than a report is created based on that information.  Bringing data together from multiple jurisdictions, to analyze, using spatial and temporal aspects benefits in making proactive decisions.  

Oakland County began writing their Crime Analysis plan in August of 2001, after studying its capabilities and advantages. An implementation of this caliber, with a multi-county user base, over a wide area network has not been orchestrated historically. 

To achieve this task, incident data currently stored in Oakland County’s mainframe system was exported to a relational database format.  This was accomplished by an outside vendor with expertise in building multi-dimensional databases called “data warehouses”.  The data warehouse had a multipurpose function; first, statistical reporting, using Oakland County’s standard reporting tool (Business Objects); second, Crime Analysis using Oakland County’s standard GIS software (ESRI). CrimeView (The Omega Group) an extension to ESRI,’s ArcView product was chosen to enhance the analyses tools for law enforcement needs.  Utilizing the consortiums incident, person and location information stored in the same relational database, gave the project a significant advantage.  

Organization Mission/Vision

Oakland County has a unique relationship with the local Cities, Villages and Townships (CVT’s) that reside within its geographic boundaries.  This relationship has carried over into the Information Technology arena. Public Safety is no exception. 

CLEMIS unites the communication efforts of law enforcement agencies; Cities, Villages and Townships throughout Oakland, Livingston, Macomb and Wayne counties located in Michigan. The Vision of CLEMIS is to Empower Criminal Justice and Public Safety Agencies maximizing the use of collected data, enhancing daily operations and performing comprehensive planning. 

CLEMIS Defined
Court Law Enforcement Management Information System (CLEMIS) is recognized as both a system and people.  CLEMIS, evolved from a batch reporting system to a sophisticated consortium wide database; driven by active county personal and local Public Safety agencies.  Initially implemented in 1982, the scope, number of participants, volume of data and data access has grown exponentially in recent years.  

   In 1987 a strategic plan was developed which addressed the following issues

· Response and down-time issues

· Ability to meet all needs with CLEMIS software

· Provide latest technologies

· Better report generation

· Improved off-site computer system interfacing

· Establish development priorities

CLEMIS’s current membership consists of 134, Public Safety, Police or Sheriff Department agencies; and shares the following technologies 

· Computer Aided Dispatch System (CAD)

· Shared Records Management System (RMS)

· Mugshot System

· Finger Print System

· Fire Records Management System (FRMS)

· GIS Crime Analysis System

CLEMIS Organizational Objectives

  Improvements in Information Technology (IT) and Information Systems (IS) have served to enhance delivery and overall acceptance of CLEMIS. The goals are as follow:

· Department of Information Technology’s ability to provide the latest in technology and multiple training facilities.

· Improved committee activity coordination and better communication with agency heads

· Highly-experienced and knowledgeable Customer Support staff and improved response and down times

· Success with multiple projects

· Development of a customized CLEMIS computer aided dispatch (CAD) system. 

· Ability to interface different platforms

· Periodical upgrading of equipment and hardware

· PC access to CLEMIS and customized systems developed for special needs

· Development of a standardized County-wide addressing structure

· Development of major system enhancements, such as the Premise/Alert subsystem

· Enabled data uploads from other platforms to CLEMIS 

GIS Definition

GIS is an information system related to geographical features on the earth.   Features are lakes, trees, land, people, traffic accidents, buildings, and crime incidents. Multiple features can be overlaid to do spatial analysis.

Members of the CLEMIS consortium have been creating spatial data through their GIS staff for several years for utilization in the computer aided dispatch (CAD) system; spatial data such as street centerlines, patrol areas (law enforcement), response areas (fire) CVT boundaries, orthophotography and incident data.  Giving Public Safety an integrated system which includes data from records management systems (RMS) and a geographical information system (GIS) is the organizations ultimate objective in this project.

GIS Organizational Objectives

GIS Utility is another unit within Oakland County’s IT department whose main object is to share software, data and expertise both horizontally (across county departments) and vertically to local cities, villages and townships and state and federal governmental agencies.  

PROJECT GOALS

The most critical aspect of this project is to provide consistent, timely reporting of incidents for law enforcement officers.  The main goals are: 

· To provide proactive analysis and response, 

· To provide accurate spatial reporting and

· To support effective use of law enforcement manpower. 

Trend analysis allows law enforcement personal to proactively respond to issues of Public Safety. A location based dispatch system captures locations and initially reported information about incidents.  By combining incident information, both location and descriptive, with follow up report information and other related data, analysts can visualize patterns and trends that otherwise may be overlooked.  Seeing this information on a map is a critical component of that visualization and this project.  Using spatial/geographic qualities of incidents and crime is a vital enhancement to reporting and geographic profiling of crimes.  As examples, trend analysis and proactive response can be important factors in controlling gang activities, reducing victim vulnerability, tracking fugitives for apprehension and analysis of specific neighborhoods, schools or incident scenes. 

In addition to trend analysis, these reporting requirements support more effective use of staff and resources.  Local, State and Federal mandated reporting can be generated directly from incidents; reducing time spent formatting and producing repetitive reports.  Police Departments can develop specific statistical reports to support particular needs for their community.  Regional reporting can support cross-jurisdictional issues such as gang activities, car thefts, drug trafficking and bank robberies.  Beyond more effective production of routine reports, there are ad hoc reporting needs that are shared and developed across jurisdictional boundaries.

The advantage of deploying a regional crime reporting and analysis tool using GIS is its ability to bring data together - into one system.  Supporting the goals of cross jurisdictional law enforcement and geographic profiling is an absolute for today’s world.  Crime mapping and analysis tools combine location technologies GIS and incident information supporting proactive analysis, response and more effective use of staff and resources.  

Critical Success Factors 

Critical success factors identify underlying environment issues are necessary to successfully implement the Crime Analysis and Reporting project.  Factors affecting the success of this project are:

· Commitment and support from the CLEMIS community.

· Commitment and support from the CLEMIS and GIS teams.

· A single point of contact acting as a project leader for coordination and communication.

· Coordinated CLEMIS agency involvement with project development, reviews and specifications.

· Openness to new technology and improved workflow from implementing agencies.
· Continuous education and training of law enforcement personnel.

· Continued development and improvement of location-based data through law enforcement's daily activities and workflow.

· A common, open incident data model with appropriate metadata.

· Compliance with state and federal reporting requirements.
· Ad-hoc reporting capabilities using the GIS reporting tool.
· Support of Computer Hardware, software and upgrades
PROJECT COMPONENTS

HARDWARE

The application is being deployed using Citrix server a Citrix ICA product.  This product separates application logic from the user interface. The client or users see and work with the application's interface, but 100 percent of the application executes on the server. With ICA, applications consume as little as one-tenth of their normal network bandwidth.  In other words Citrix allows the application to run as a “thin client” on low end computers.  

Using Citrix as a solution allows the administrator to work on any problems occurring with the application or data in one central location removing almost all individual site visits.  The client logs onto the server through the wide area network, using their assigned user name and password, the application fires up with all incident and GIS data loaded.  The user is ready to do crime analysis.

Citrix was an excellent solution due to its ability to use concurrent licenses.  For example 25 licenses are purchased, 25 users can log on at once the 26st user gets a message stating there are no licenses available.  When a user logs off the server, the 25th license is then available again.   This eliminates the purchase of unnecessary licenses; licenses are added when the user base grows.

SOFTWARE

With Oakland County previously using ESRI software the choice of CrimeView seemed logical.  CrimeView must run within ArcView as a component called an extension.  The creators of CrimeView (Omega) are a business partner with ESRI and work with ESRI’s support to develop and enhance their products.  

The CrimeView product includes a number of query, report and mapping features to help expand and simplify the current crime analysis processes. 

Uniprint is needed on the Citrix server to allow the printer selection to be user defined.  Without this middleware the user sees everyone’s printers. 

INCIDENT DATA

The first step for this project was to get the data into a relational database model.  Historically all CLEMIS data was stored in a legacy mainframe system.  Using an ETL (extract, translate and load) process the data was extracted and loaded into a robust data warehouse and stored in SQL.  This format allows for multiple applications to access and utilize the data; one of which is the crime analysis tool. 

 Although data is still currently loaded into the mainframe while we await a new Records Management System (RMS) it is extracted and updates the data warehouse every 24 hours. A view was created from the data warehouse which puts data into the correct format for crime analysis - such as the date field format and concatenation of street address and name, for geo-coding processes.  

 When this process is completed the crime analysis tool connects to the data warehouse and pulls in all new and updated records for the last 24 hours.  These records are then geo-coded and appended to previous records in the crime analysis GIS project.  A log is created for those points that would not geo-code.

TRAINING

Each user of the crime analysis GIS tool is required to go through training in ArcView first.   Oakland County’s GIS team offers a one-day Introduction to GIS Class, which introduces ArcView and Oakland County’s GIS data. This training introduces the student to GIS concepts such as projects, adding data layers, adding tables, creating charts as well as GIS data layers and how to use them.  

The second class, Crime analysis is approximately 6 hours.  A document was created that takes each user through a series of analysis exercises utilizing the additional crime analysis tools.  In this class the students work at their own speed.  Exercises were designed to enable each user to return to their office and run the same scenarios. 

USER GROUP

A crime analysis user group was established following the initial rollout of the tool.  The goal of the user group is to meet on a quarterly bases (more often if necessary) to

· Set standards

· Set procedures

· Identify new reports

· Identify new data layers

· Identify new data sources

· Share experiences

· Develop consortium expertise/scenarios

· Drive the program

CRIME ANALYSIS CAPABILITIES and ISSUES ACROSS BOUNDARIES

Challenges

DATA INTEGRITY

Metadata – (Data about data) is important to identify the when, where, how and why data was created.  Questions must be asked such as

-Is the data current?

-Who created the data?

- Where did the information come from?

- How often is data updated

-Does everyone use the same crime class codes for the same crime

These questions should be answered in the metadata. 

 DATA VARIFICATION

 Consortium Incident Data Issues

-Extreme amount of data

-How will you monitor mega data?

-How does the updated information get in the record?

-When are records updated?

-Does the file reflect those updates?

-Are all participants updating data regularly?

Updating GIS data

-How often does GIS data get updated?

-Who updates the data?

-Is there metadata available?

-Does it follow FDGC or ISO standards?

-How does it get loaded in your Crime Analysis tool?

-Who is the keeper of the data?

GEO-CODING

There are many issues with geo-coding most of which really bring out the importance of data integrity.  For instance, with a number street such as 8 Mile it may be 8 on the incident record and Eight on the street centerline file.  This makes a difference in the geo-coding processor, whether a record matches or not.  For cross jurisdictional analyses it is important to have consistency in street names.  

PRO’S AND CON’S OF A LARGE CONSORTIUM

Pro’s

-Saves valuable time

-Offenders don’t stop at boundaries

-Allows better predictability more data

-Shared expertise

-All data is held in a central repository and updated regularly

Con’s

-Amount of Data to monitor

-Limitation of technical environment

-Speed of the application

-Processing of large datasets

-Printing capabilities

-Lack of GIS data for all agencies

-Building expertise

-Agreement on procedures, policies, data, reports etc.

LESSONS LEARNED

-Test your application in the manor you will use it in

-Analyze the speed of your application with all data loaded in it

-Make sure your users are ready for the technology

-Are you training the correct individuals

-Make sure your users have access to the application directly following training

-Be prepared to make some road trips

-Expect bumps in the road 

FUTURE CONSIDERATIONS

-Continue in ArcView 3.2 – ArcView 8.x – ArcIMS (Web browser)

-Update data elements

-Update save capabilities

-Direct connect to GIS SDE server across Networks

-Implement ArcSDE due to number of records (1 million yearly)

-Add person data

-Add property data

-Add additional database connections

CrimeView 2002 in the ArcView 8.x platform

-thin client

-thick client

Project summary

There are many issues involved in implementing a cross jurisdictional crime analyses tool.  Structuring systems and data to work in a multi-user, multi-jurisdictional environment is never an easy task but can be accomplished.  Writing a plan and clearly defining your project goals is absolutely necessary in keeping the project on task.  

Giving users choices and asking their input will encourage them to utilize the tools.  Sharing of data must become second nature if, cross jurisdictional analyses is to be effective. Big wins must be shared with all users to encourage participation.  As the users develop ownership to the project and share their experiences with their surrounding communities, the project will evolve into a consortium wide team of expertise; and the protection of our communities will become a shared concern.  We must take the attitude of those that wish to disrupt our daily lives and not stop at community boundaries and we must never stop investigating new technology to help us with these tasks.
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