
About EROAD 
EROAD develops technology solutions (products and services) that manage vehicle fleets, support 
regulatory compliance, improve driver safety and reduce the costs associated with driving. EROAD 
also provides valuable insights and data analytics to universities, government agencies and others 
who research, trial and evaluate future transport networks. This data enables those who use the roads 
to influence the design, management and funding of future transport networks.

CRASH PREDICTION
Predicting Crashes by Applying Machine Learning on New Sources of Driver Behaviour Data*
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INTRODUCTION
Death and serious injury on New Zealand’s roads are increasing, and this isn’t just 
because of increased traffic. In-fact attributing it to one single cause is difficult because 
existing methods using time consuming observations and measurements to support 
scientific analysis have reached their limits.  New methods using emerging datasets, like 
EROAD’s Harsh Braking, can help reverse this trend and support the governments’ plan 
for Vision Zero (reducing road deaths). 

SAFER, MORE PRODUCTIVE ROADS

METHODOLOGY
The methodology used spatial clustering, using DBSCAN to reduce noise and focus 
on dense locations of harsh braking and crashes. Then we converted each cluster into 
a polygon that could be used to calculate overlaps, both in space and time using a 
modified Hausdorff distance, using time as the third access. Once these attributes were 
calculated, an SVM model was used to create the confusion matrix below and yield the 
False Positive predictions of interest. These are the location on the network where we 
believe are at further risk of a crash.

A FASTER FEEDBACK LOOP
By studying these precursors to crashes, faster insights are gained into the efficacy of 
crash interventions. Rather than waiting years for a response in the signal of crash data, 
transport authorities can receive faster feedback on more cost-efficient interventions.

Feedback loop starts with driver behaviour

Strong spatial similarity between 
harsh braking and crashes

Distribution of Start and End speeds of Harsh Braking Events
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Other considerations

What about the time 
element of spatial clusters?

For each cluster:
• Calculate the area overlap
• Calculate 3D - hausdoorf distance
• Time of harsh braking / crash as z

It’s about working together

Gareth Robins
Director of Analytics, 
EROAD
gareth.robins@eroad.com
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Current intervention loop starts with a crash
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We believe every community deserves safer, more productive roads
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HOW EROAD FITS INTO THE SYSTEM
EROAD is a regulatory telematics company, with a substantial subscriber base driving 
on New Zealand roads. The breadth of this data across New Zealand is significantly 
larger than the size of the available Crash Analysis System produced by the New 
Zealand Transport Agency. Studying EROAD’s harsh braking dataset provides insight 
into the locations of potential crashes by correlating each dataset spatially.

377
deaths in NZ roads in 2018

$4.8bn
social cost of road deaths
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n=7589 Actual

Prediction No Crash Crash

No Crash 5988 (TN) 366 (FN)

Crash 101 (FP) 1143 (TP)

New Zealand has followed the 
global trend and adopted a Safe 
Systems approach to road safety. 
The Safe Systems approach 
does not lay blame with any one 
component but instead treats 
crashes as a holistic failure of the 
system. Safe Systems comprises 
four parts: 
a.  Ensuring roads are properly 

designed and maintained, 
that roadsides are clear 
from obstruction, and that 
surfaces are appropriate for 
the conditions.

b.  Roads have speed limits 
that are appropriate for 
their usage and users.

c.  Drivers are appropriately 
licensed and trained, and

d. Vehicles are fit for use.

Sources of driver behaviour data is a crucial gap in the understanding of the Safe 
Systems approach, which means much of the interventions are in response to crash 
events, rather than occurring proactively.

Crashes represent a miniscule dataset
All New Zealand driving behaviour

Crash data


