Technology

Road and vehicle technology is improving all the time.  The best motorways nowadays are well policed and well maintained, have variable speed limits, warning and traffic information signs, multicoloured reflective lane delimiters (cats’ eyes), SOS phone boxes every few hundred meters, and congestion monitoring and digital speed cameras.  As well as improvements in road technology, in-vehicle and portable technologies are being developed to make driving and moving around safer and easier.  Much of this technology is beyond the remit of this project to describe but some is worth considering due to its geographical nature.  Features that reduce the complexity of the driving task (including automatic gears, windscreen wipers, climate controls, headlights etc.); features that detect and report mechanical faults; and improvements in basic features like power steering and anti-skid breaks are geographically irrelevant.  Monitoring systems that record in cab conditions and to some extent driver behaviour are also fairly irrelevant.  Speed delimiters that prevent vehicles being driven above certain speeds and information systems that aid in navigation and provide details of the road ahead are more relevant.  Perhaps the most relevant in-vehicle technologies are those which continually record and process its location, velocity and accelerations, along with other details of the vehicle.  Such devices are sometimes called Black Box Recorders (BBR) but are perhaps better referred to as Real Time Communicable Kinematic Geographical Positioning Transit Information System Onboard Processing Nodes, which in this section shall be referred to as Onboard Information Processors (OIP).  The increasing prevalence of mobile telecommunications technology also offers similar possibilities for pedestrians.  Are you happy to be buzzed if you are in danger?

OIP data could be very useful for accident investigations and the development of collision avoidance systems.  Indeed it is probably needed in order to prevent the majority of accidents that currently occur.  In the near future it is conceivable that OIP on all vehicles, in real-time communication with Transport Information Systems (TIS), and linked to other in-vehicle driver support systems could either inform drivers about the road ahead and immediate dangers or even automate the driving task under certain emergency conditions.  It maybe only a matter of years before each road vehicle is fitted with an OIP as a mandatory requirement.

The contribution of onboard recording systems to road safety accident and analysis was reviewed in Lehmann and Reynolds (1999).  The paper details experiences gained with onboard computers for accident reconstruction and accident analysis with reference to a case study for accident prevention by an operator of school bus fleets in the United States of America (USA).  As might be expected there was an observed reduction in the number of accidents involving buses fitted with onboard recorders, and it was found that where accidents did occur the onboard recorders usually helped reconstruction and analysis, in particular the reconciling of conflicting reports from eye witnesses.

The paper also detailed an in car BBR that measured the kinematics of the vehicle, and the use of controls (breaks, steering, indications etc.).  Furthermore it outlines some of the ways the data from this apparatus can be applied in accident analysis and prevention with reference to a set of accidents in Berlin, Germany.

Developments in remote sensing technology, increases in sensor coverage, and developments in image processing offer great promise in automating kinematics data extraction.  In particular, these developments could aid in the identification and tracking of non-vehicle objects in the immediate road environment that do not contain OIP.  There has been a growing appreciation, recognition and outlining of the potential importance of remote sensing and image processing in road accident and safety research; see Chin and Quek (1997), others refs...  Linked with TIS, GPS, GIS and wireless communication systems, Sensing Processing and Real-time Communication (SPARC) offers a means to avoid motorway multiple pile-ups and much more.  The process of fitting vehicles with OIP and installing infrastructure for SPARC has only recently begun in developed countries for transport applications.  It is perhaps to be expected that this technology has been used for some time by the various military although this information is sure to be classified and top secret.  However, it would seem sensible to install something along these lines for the emergency services.  At least I am expecting and hoping that in the next few years, accidents at traffic light controlled junctions (involving emergency vehicles) will become a thing of the past (under normal circumstances).  There is a lot in that expectation, not least the fact that from 1992 to 1999 there have been a total of X fatalities, Y serious injuries, and Z slight injuries in Great Britain at traffic light controlled junctions when they have been fully operational (no road-works etc) (Can I get figures for accidents involving emergency service vehicle?).  In emergency circumstances speed is of the essence and it can be trebly tragic if emergency vehicles on route are involved in accidents.  

“Emergency technology used in mayday, vehicle tracking, and adaptive speed control systems provide the opportunity to accurately and continuously capture travel speed.  This technology should be applied in improving our understanding of the relationship between speed, speed variation and safety.” (TFHRC 2001)

Recently the UK Government tendered research into in-vehicle technology that made an evaluation of devices that can inform drivers or monitor driver behaviour, including BBR and vehicle collision avoidance systems.  This research involved a trial with Royal Mail vehicles that resulted in a reduction in accident rates for vehicles installed with on-board recorders.
  This was similar to the aforementioned study for school bus fleets in the USA (Lehmann and Reynolds, 1999).  Research commissioned by the Health and Safety Executive found that a third of serious road accidents involve someone driving in the course of their job.  Following from this it has been suggested that, unless monitored, people driving company vehicles are more likely to drive while they are tired, overtake in potentially dangerous conditions, speed, and use mobile phones while driving.
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