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The Chicago Police Department (CPD) has developed an extensive data warehouse from the Criminal History Records Information System (CHRIS).  There are various client server applications that feed into CHRIS.  The decision to move to a web based set of applications launched the Citizen Law Enforcement Analysis and Reporting (CLEAR) system.  CLEAR is a set of web-based applications for storing data into CHRIS.  CPD’s goal is to provide both tabular and spatial data through the intranet.  The GIS group has developed several web based mapping sites and applications to serve the department.

With the onset of CLEAR, there was one major application that did not exist, which was the ability to spatially display the data in the data warehouse.  The CPD had an application called Information Collection for Automated Mapping (ICAM), which was developed in the 1990’s.  The application provided the police officer with information that was stored in the CHRIS system.  The officer could structure a query based on various geographies, and various databases.  The advantage of the ICAM system was that it could produce a simple map displaying the spatial locations of the query.  The main draw back, was that this application was client server based.  When various layers of information changed, this information needed to updated locally on over 400 computers.  There was no automated method to push updates out to these computers due to lack of technology and record keeping on which computers had the application stored on them.

To continue the growth of CLEAR, it was essential to create a mapping capability that was web based.  In the fall of 2002, Information Services Division (ISD) Geographic Information Systems (GIS) group started development on a web-based solution.  CPD’s GIS development is based on Environmental Systems Research Institutes (ESRI) suite of GIS products.

The initial task was to create a layer in the CPD’s Spatial Database Engine (SDE) database.  There were approximately 17 million records that had an address associated with them.  CHRIS’s involved address table stores the address information and application id that created the record.  Upon data entry, the various applications require that the addresses be verified through a geocode table.  This table is now based upon the GIS street centerline.  This process was put in place in April of 2002.  This decision cleared the way for excluding bad city addresses into the system.  Next the decision was made to create a spatial record for each of these records and store them in SDE.

The first step was to query the data into a table for geocoding.  The geocoding was performed using ESRI’s ArcInfo geocoded engine.  The initial results produced a 93% match.  A review was conducted on the rejected addresses, and various address-cleansing routines were created.  A second pass was made on the rejected data.  The final results produced a 97% match for all of the data.  The data was then loaded into SDE.

While this process was going on, development was occurring on a process to routinely scan the involved address table and pull new records on an hourly basis.  A series of sql queries were created to pull the new records and pass them to a stored procedure to call the geocode engine (GCE).  The GCE was developed in java to take advantage of the Java API to SDE.  The data is geocoded against to different geocoding services running in SDE.  The initial match is based upon the city’s actual address based street centerline.  The addresses ranges accurately depict the true ranges along a block. If the data does not find a match, it is then matched against the logical based address range.  The logical based ranges are based on a theoretical range 1 – 99.  The match rate is over 99.5% using the SDE geocoding services.  To achieve this, several changes were made to the street centerline used for geocoding against.  Additional fields were created to handle the various parsing inconsistencies of the geocoding services.  Modifications were also made to the control files associated with the geocoding functions.  The resulting .5% are geocoded traditionally using workstation or desktop ArcInfo.  A second process is ran once a day to update and delete any information that may have been inaccurately entered into the CHRIS database.

Because of the data warehouse, which is a series of ASP pages, which have a series of structured queries, creating the links to perform the mapping was simplified.  Most of the existing queries returned the involved address id.  Those queries that did not return the involved address id were modified.  The involved address id is used to retrieve the spatial data, as well as provide the link back to the resultant table.

The GIS group additionally modified the ASP pages to incorporate various enhancements.  Basic functionality was added for sorting any column in the table.  A basic bar graph can be created from a drop down menu based on various columns in the table.  The ability to export the data to a Microsoft Excel spread sheet as added as well.

Additional functionality allowed the user to map all or specific information returned by the query.  The user is able to manually check various rows from the table by using a check box, or by right clicking in a column, thus selecting all associated records with that same value.  The user could also use the bar graph to additionally map the top ten or choose from the bar graph as well.

Once the user has decided which information is to be mapped, the information is passed to a JSP page, which retrieves the xy coordinate from the SDE database.  The resultant data is then passed to an ArcIMS website.  The xy coordinates are then drawn in the acetate layer of the website.  These elements are linked to the table using DHMTL.  The user can hover over a dot on the map and the related tabular data is highlighted in the table at the bottom of the page.  The user came also chose to use the arrow keys to move through the table, thus highlighting the table record and the graphic record on the map.

A spatial query function was added to allow the user to click on the map and chose a specific distance to query the data and return a new page with just those records.  The user then can create a new map based on those records.

The development of an additional function for the arrest query pages included functionality to create a page of all the mug shots that were returned by the query.  The resultant page includes mouse over on the image, returning various information.  Additionally, a hyperlink based on the individual’s identification record (IR), links the arrestee’s criminal history.  Thus the user can toggle back and forth based on the original query.  The resulting map provides the user similar mouse over functionality, providing a draw link to the mug shot system.  The mug shot is retrieved and displayed in the upper right hand corner.  If there are multiple mug shots the user can cursor through them using simple keyboard strokes.  The same basic spatial query retrieves the mug shots within the define boundary and produces a new page with the information.

The user can print out the basic map using the print map function from the legend.  Additionally, the user can use a keyboard stroke to produce a map with either a mug shot with supplemental data or a map with the related tabular data.  Additional functionality is being added upon request.

Besides the data warehouse mapping, the GIS group has created various tools for different units within CPD.  The Deployment Operations Center (DOC) requested the ability to review homicides and aggravated batteries with a firearm over the last seven and thirty days.  A website was created with SDE views of the homicide and crime databases.  Additionally, the DOC creates weekly deployment areas using ArcGIS.  These edits are loaded into SDE.  The DOC creates a pdf document outlining the major incidents, arrests, gang conflicts and various other information that is linked to the DOC layer.  This information is then accessible from the website.

A resource management module was created for use during the Trans Atlantic Business Dialogue, which occurred in November of 2002.  There was a data entry portal created using Java.  The user was able to enter information into a specific database including the address of the information.  The application called the GCE, which created a spatial object and related information in SDE.  Once data was entered, an ArcIMS website could be used to view the events as they occurred.  The website’s functionality included an automated refresh, with zoom to the latest events.  This application was built generic enough to allow its use for future events.

The CPD has an application to locate critical facilities that would be affected by a power outage.  The theory was based on the knowledge that the electrical supplier would not be able to meet demands for a specific time frame.  Rolling blackouts would be put into place.  The electrical supplier provided the data along with a plan for these outages.  The original version was created in ArcView 3.2.  The application was moved to an ArcIMS website during the summer of 2003.  The application allows users to maintain their critical facility data, along with querying for specific outage plans.  If a blackout were to take affect, the user would be able to quickly query the area affected and determine the proper resources to respond.  Once, units were on the scene, the user has the ability to change the status of the facility using specific keyboard combinations.  The resulting keystroke would change the status of the facility back in the database.  This application enables the command staff any where in the city to quickly view what is going on at that moment in time.

The last website is related to homeland security.  One of the DOC’s responsibilities is to maintain a database of strategic locations within the city.  Information is collected, analyzed and entered into a database, along with a spatial feature.  By doing this, the information is centralized and readily available to the user.  The user no longer has to remember what book or location the information is at.  A click of a button on the feature on the map provides the retrieval of the information.  The website is secured and limited access is provided.  

