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Abstract 

Advanced Automated Crash Notification (AACN) systems can inform emergency services of a 

serious road crash with minimal delay, giving the precise location of the crash, and transmitting key 

information from the vehicle’s event data recorder, including: the crashed vehicle’s delta-V, 

occupant seatbelt use, airbag deployment and travelling speed. This information can be used to 

determine the likelihood of serious injury within the crashed vehicle using a suitable injury 

prediction algorithm. The focus of this paper is to present a proof of concept AACN pedestrian 

injury prediction model using South Australia crash data.  

Background  

Vehicle speed in a pedestrian collision influences pedestrian injury severity (Davis, 2001; Rosén & 

Sander, 2009) and vehicle speed can assist with injury prediction if it can be transmitted easily from 

a vehicle event data recorder (EDR) to emergency services. Advanced Automated Crash 

Notification (AACN) systems have been developed that can do this, but the focus has 

predominantly been on benefiting vehicle occupants (Champion et al., 2004; Kononen, Flannagan 

& Wang, 2011; Nishimoto et al., 2016). Pedestrians and other vulnerable road users may also 

benefit from the development of an AACN injury prediction model and some initial research has 

commenced in Japan (Nishimoto et al., 2015). 

Detection of pedestrian crashes requires specialised contact sensors similar to those discussed in 

Fredriksson, Haland and Yang (2001) and Ito, Mizuno, Ueyama, Nakane and Wanami (2014) or 

non-contact pedestrian detection sensors such as those discussed in Oikawa, Matsui, Doi and 

Sakurai (2015). Some pedestrian impact sensors already exist in vehicles that deploy the vehicle’s 

bonnet to mitigate pedestrian head injury in a pedestrian collision. 

The aim of the present study was to develop a proof of concept Australian crash-based AACN 

pedestrian injury prediction model using South Australia data.  

Method 

Crashes investigated as part of CASR’s in-depth crash investigation program (1999-2005) were 

used as one data source. Cases in which vehicle travel speed could be determined and injury 

severity was coded according to maximum abbreviated injury score (MAIS) were used for 

constructing two injury prediction models. The dataset consisted of pedestrian crashes with 

MAIS2+ injuries (N=84) and MAIS3+ injuries (N=62). The second data source was mass crash 

data from the South Australian Traffic Accident Reporting system (TARS) for the years 2000 – 

2013. Injury from TARS was disaggregated into serious injuries (hospital admission or fatal) and 

minor injuries (hospital or private doctor treated) and cases were only included if a police reported 

vehicle speed was available (N=4,312). 

Using the two sources of data, three base pedestrian injury prediction models were developed using 

a logistic regression model where the response variables were coded as Y=1 for AIS2+ and AIS3+ 

(Y=0 for no injury) and Y=1 for TARS serious injury (and Y=0 for minor injury). Vehicle travel 
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speed was used as the predominant pedestrian injury risk predictor variable. The probability of 

injury (injury risk) for each model was then p(Y=1 | x), where speed was the predictor variable. 

 

Results 

The three regression models were found to be acceptable predictors of pedestrian injury (p < 0.005) 

and the pedestrian injury risk curves from those models are shown in Figure 1 for risk of MAIS 2+ 

and MAIS 3+ injury and TARS ‘serious injury’, for increasing vehicle travel speed.  

The CASR in-depth model indicates that if a pedestrian collision occurred, and the vehicle involved 

had been travelling at 60 km/h, the likely risk of MAIS 2+ injury would be around 80%, MAIS 3+ 

injury would be around 45% and TARS data indicates around 50% risk of a serious injury. 

 

 

Figure 1. Injury risk curves based on in-depth data and TARS data. 

Conclusions  

This research indicates that the development of proof of concept pedestrian injury risk prediction 

model is feasible using South Australian crash data and provides a starting point for further 

development for use in a pedestrian AACN system. A validated and refined model, when combined 

with an automatic crash notification system, could be used to provide an initial guide to assist with 

medical triage and could theoretically reduce the time to initial post-crash medical treatment and 

subsequent emergency transport to medical facilities. Such a system, if widely implemented, would 

potentially reduce pedestrian collision serious injuries and fatalities. 
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