David Bolsdon and Ken Lupton


Traffic Management Research Centre


Middlesex University,


Queensway, Enfield, EN3 4SF


Telephone and Fax 


0181 362 6390


e-mail


 k.lupton@mdx.ac.uk


d.bolsdon@mdx.ac.uk











TITLE





An object based approach to a road network definition for an accident database.








ABSTRACT 





DESCRIPTION OF WORK UNDERTAKEN


The work forms part of an Engineering and Physical Sciences Research Council (EPSRC) funded project investigating 'The Development of Improved Methods for Representing Road Accident Data'.  It has been identified that engineering schemes can be effective in reducing road traffic accidents, but their effectiveness depends fundamentally upon the quality of data on which the diagnosis and treatments are based. It has become evident not only are errors common (Ibrahim 1992), but also that the structure of the accident databases used in the UK could be improved to reduce the frequency of errors and to facilitate more comprehensive forms of enquiry.





Previous research has identified three main areas where the data is prone to error (Austin 1994, Lupton 1995):





1.	Flawed design of the Local Authority Database;


2.	Coding errors in the Local Authority Database;


3.	Incorrect completion of the police report form.





In current systems elements of the road network are regarded as attributes of an accident, whereas it is more logical to think of an accident as an attribute of the road, and so for each accident the police office is asked to record certain network attributes, for example, the speed limit or junction type.  This leads to errors associated with data redundancy.  A second problem is that elements of the network only exist in the database once an accident has occurred, and so there is no record of sites that have no accidents.  This could lead to very misleading results, for example, if an attempt was made to calculate the expected accident frequency for a particular junction type and those junctions with no accidents were omitted.  In this research one of the primary tasks is to provide a definition of the road network which contains the appropriate attributes for accident analysis which is independent of the accident data.  





The use of Geographical Information Systems (GIS) for the investigation  of road traffic accidents typically separates data elements into three distinct categories: accident data, road data and traffic flow data. These categories are treated separately until any analysis is undertaken. Considerable data redundancy can occur with substantial road network data recorded and stored in databases for each category. This research utilises an object-based approach to the definition of the road network which allows significant improvements over the conventional layer based approach. A robust  road network definition can eliminate much of the data redundancy associated with the current methods of recording road network data with the accident data with the accident location being the only spatial attribute required for collection on the accident report form. 





Traditional modelling techniques are geometry-centred whereas this technique employs the ideas of  object centralisation and examines how various objects connect with each other. The standard road network data available in the UK is the Ordnance Survey's Centre Alignment of Roads (OSCAR). This data has been processed using Smallworld GIS to illustrate the potential of this approach and its application in an object oriented database designed for accident research and investigation. 





The system has been developed utilising GEOOOA, (Kösters) and refined using the underlying principles of Object Modelling Technology (Rumbaugh).  These techniques have allowed for rapid prototyping and refinement of the database.  The primary advantage of using a specialised methodology is that it provides a natural model of the problem domain, whilst allowing for the delivery of precise requirements.  





A review of the published data sources and its applicability to the specified problem domain is investigated with the inclusion of methods for updating the system.  It is important to be able to also evaluate historical aspects of the network for interrogation purposes, as there is a general three or five year period applied when calculating the number of accidents occurring at a particular location, during which time the characteristics of the network  may change.  This historical information is also important when considering the effectiveness of particular remedial schemes.  The  limits of the current methods of supply and update of the commercially available products is also reviewed. 





One of the main areas identified embedded in current accident analysis systems is the spatial attribute of accidents.  The police record the location both as a six figure national grid co-ordinate and  also give a verbal description of the location.   Usually the location is recorded manually on a map  base utilising both the verbal and co-ordinate system.  A system based on the kilometerage derived from the digital map database can be used to locate particular elements of the road network and accidents and to provide a spatial relationship between them. 








SIGNIFICANCE OF THE RESEARCH





Road accident data is collected by the police processed by local authorities and passed on to The Department of  Environment, Transport and the Regions (DETR).  There are three main beneficiaries from the research:





1.	Local Authorities, who use the data for the identification of black-spot sites for remedial actions.  They would benefit form improved database systems for the analysis and identification of sites and in the design of remedial schemes;


	


2.	the DETR, who utilise the data for the compilation of national road accident statistics that are used to guide the government’s road safety policies;


	


3.	the Police, since the improved system would reduce their burden of data collection.
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