Integrating linkage analysis and GIS
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Introduction

This paper describes a project wherein we attempted to establish whether or not it is possible to link cellular telephone calls by integrating a linkage analysis tool, such as Analyst’s Workstation, with a desktop geographical information system (GIS).  For the project, we used integrating software provided by the developers of Analyst’s Workstation and data from a completed court case, wherein our manually-prepared, computer-generated map had been used successfully.  The results of this project were similar to those obtained earlier with our manual mapping of the data.

Analyst’s Workstation

Analyst’s Workstation is suite of software consisting of iBase (data capturing tool), iGlass (display tool) and Analyst’s Notebook (Link Notebook and Case Notebook).  For this project, we used Link Notebook, iBase and the desktop geographical information system (GIS), MapInfo.

iBase is a tool developed to create and maintain databases, based on the MS Access 97 jet engine.  In iBase the user can create entities, such as individuals, cellular telephone base stations and crime scenes (see Figure 1).  Each entity has its attributes, which can include positional data, such addresses and X- and 
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Figure 1.  Creating and database in iBase

Y-coordinates, which are needed for linking the GIS with Analyst’s Workstation.   In iBase the user can also create the different types of links as well as their attributes, eg: tentative, confirmed, etc.  In iBase one can also develop sets by selecting a group of records relevant to the investigations.  If geographic information is included, the user will then be able to map the sets.

Link Notebook is a graphic display tool to capture and display intelligence relating to an investigation.  Link charts can contain entities (same as in iBase), links (showing the relationships between entities), attributes (additional information for both entities and links, for display on the chart), cards (other relevant information for entities, not displayed on the chart), photographs, video clips and documents.

Data used

The following data sets were used:

· Digital street map data of Cape Town;

· Cellular telephone base station data; and

· Detailed information on cellular telephone calls made and received.

Mapping the information and linkages in GIS

The X- and Y-coordinates of the centroids of the areas of coverage of the cellular telephone base stations were obtained from the GIS database (they had been manually digitised earlier).  These coordinates were entered into iBase together with the time of call, base station used, the number of the other cellular telephone, the duration of the call and its sequence number.  Using MS Access’ query functionality, a set was created to link the calls between the two cellular telephones.

iBase has a direct mapping facility to MapInfo and this was then used to map the locations of, and the links between, the cellular telephones in MapInfo.  A street map of Cape Town served as a backdrop (see Map 1).  The resulting map was similar to that produced earlier when we had mapped the data manually for the investigation.
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Map 1.  Mapped linked cellular telephones

Conclusion

Analyst’s Workstation is capable of mapping links in a GIS. However, the following should be kept in mind:

· iBase only works with MS Office 97 or older version.  It cannot access the database files that were created in MS Office 2000.  A new version of Analyst’s Workstation will be released soon and most probably will be able to handle MS Office 2000 database files; and

· at present it can only use one workspace in MapInfo (i2.wor) and the user has to create the workspace such as streets, suburbs, etc (used as background information) before the user maps the information from iBase.

The software developers (i2) developed a few tools in MapInfo such as a hotspot tool.  This tool divides the area of interest into a grid and counts the number of incidents within a grid.  The user can define the grid size.
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