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Introduction
The Victorian road toll in 2019 was highest recorded by the state in three years. Of the 268 fatalities in Victoria, more
than half (149) occurred in country Victoria (an increase of 37 per cent on 2018 figures), with 90 in the west of the
state alone, despite country Victoria representing only 24 per cent of the state's population. Speed, drink and drug
driving, distraction, fatigue and not wearing seatbelts were all contributing factors. Speed was a factor in 22 per cent
of crashes, around one in five crashes involved fatigue and distractions like mobile phones.
Deakin is one of a new breed of global universities – agile, dynamic and innovative. From our beginnings as Victoria’s
first regional university 45 years ago, to our current ranking among the top one per cent of universities worldwide, we
have had a consistent goal – to work in partnership with local and international industries, governments,
communities and educational organisations to make a difference in the world.
As one of Australia’s largest universities, Deakin has strong global linkages, world-class research and, most
importantly, an educational portfolio that blends the best of campus and digital delivery into a highly supportive and
personalised student experience.
Deakin has strong capabilities and interests to contribute to road safety research and education, and is well placed to
contribute to this discussion.
Deakin’s focus is in a new era of road data and systems analysis, and the combining of complementary research
strengths to deliver better innovations and solutions. The application of knowledge representation and reasoning
techniques to problems relating to intelligent agent systems, machine learning, optimisation, goal modelling, service
science and business process management is uniquely supported by multidisciplinary experts working across diverse
and relevant areas (i.e., road safety, traffic management, safety evaluation, business and law, public health,
psychology, medicine, advanced manufacturing and engineering). This combination enables new advances using AI
and data analytics in the area of informed decision making and the development of simulation and goal-oriented
autonomous systems. In addition, Deakin University makes significant contributions to road safety research and
education in Victoria and internationally.
Based in Geelong, with campuses throughout metropolitan and regional Victoria, Deakin University has the capacity
to lead research programs spanning the state. Our industry-focused research approach makes Deakin an ideal test
bed for road safety research.
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Deakin University’s Response to the Terms of Reference
1. ToR 1: Current Victorian Towards Zero Road Safety Strategy 2016-2020 and progress
towards its aim of a 20 per cent reduction in fatalities with 200 or less lives lost
annually by 2020
Victoria’s Towards Zero Road Safety Strategy 2016-2020 targeted a safer system for all road users and follows the
principles of the Safe System Approach to Road Safety. It set the strategic approach for achieving road safety
outcomes in Victoria. The strategy was based on:
•
•
•

a comprehensive analysis of the trauma trends over the years leading up to 2016
projections about likely changes in travel patterns and the makeup of the vehicle fleet over the life of the
Strategy
road safety interventions with an established evidence base.

1.1. Making Rural Roads Safer – Targeting High-Risk Areas of Western Victoria
Victorian rural communities have been hit hardest by deaths on our roads. Of the 268 fatalities in Victoria in 2019,
more than half (149) occurred in country Victoria (an increase of 37 per cent on 2018 figures), despite country
Victoria representing only 24 per cent of the state's population. Arguably of more concern is that 90 fatalities
occurred in the west of the state alone. While speed, drink and drug driving, distraction, fatigue and not wearing
seatbelts were all contributing factors, carefully targeted research is required to identify the underlying reasons for
the disproportionate rural road trauma.
Concern and action for rural road safety is relatively new in Australia in comparison to the field of traffic safety as a
whole. At the commencement of the Towards Zero strategy an ambitious commitment was made to make rural roads
safer and reduce the rural fatality rate of almost four times the rate of people using city roads. Throughout the period
of the strategy there has been significant and sustained effort and investment to transform of some of Victoria’s
riskiest roads. World class safety improvements were made to more than 2,500 kilometres of rural and regional roads
across the state.
Noting this significant investment has not lead to a direct reduction in the road toll, Deakin proposes TACs
consideration of new innovative methodologies including information ecosystems, data analytics and the internet of
things to support a range of requirements from review of general fatalities and casualties to intelligent support
systems, particularly in the west of Victoria.
Recommendation 1.1: Deakin proposes TAC’s consideration of new innovative methodologies including information
ecosystems, data analytics and the internet of things to support a range of requirements from review of general
fatalities and casualties to intelligent support systems, particularly in the west of Victoria.

1.2. Increased Focus on Vulnerable Road Users in a post-COVID Environment
Historically, Australian and Victorian road safety strategies focused primarily on improving the safety of motor vehicle
occupants. As a result, this has led to increasing rates (and proportions) of casualties for Vulnerable Road Users
(VRUs) - pedestrians, cyclists and motorcyclists1,2.
Deakin’s multi-disciplinary road safety, traffic management research and safety evaluation experts have worked with
a variety of Australian government agencies, automotive clubs, insurance agencies, universities, industry, and
community organisations to research, evaluate and advise on measures that will improve the safety of VRUs.
The Towards Zero strategy requires equal weight be given to the safety of all road users, to make a significant and
commendable commitment to making roads safer for those most vulnerable in crashes. While some road safety
measures benefit all road users, and follow a universal design for road safety, some user groups such as cyclists,
pedestrians and motorcyclists require a specific focus.
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Motorcyclists
Motorbike riders and passengers represent 16 per cent of deaths and serious injuries despite accounting for only 4
per cent of registered vehicles.3 With approximately 4,500 motorcyclists hospitalised each year in Australia, TAC
research showed contusions, abrasions and lacerations are the second most common type of injury sustained from
on-road motorcycle crashes in Victoria, behind fractured limbs. Couriers, food delivery employees, mail and parcel
delivery employees utilising motorcycles are also more vulnerable to serious injury than other road users. With the
ever-increasing popularity of motorcycles and scooters used for work and recreation, future strategies need to ensure
riders are kept safe.
From the commencement of the Towards Zero strategy it was known that riders who wear protective clothing are
much less likely to be seriously injured in a crash3. However, when the strategy was designed there were no standards
for protective clothing in Australia. Usage patterns also suggested many riders were not aware or not convinced of
the potential benefits of protective clothing. In 2012 the TAC’s Motorcycle Monitor found only 68 per cent of active
riders owned a complete set of safety gear (helmet, riding gloves and boots, jacket and pants).4
A world-first star-rating system developed by Deakin researchers was designed to improve motorcyclist safety across
Australia and New Zealand. Launched in 2018, the Motorcycle Clothing Assessment Program (MotoCAP) provides
reliable, scientifically-based information to motorcyclists and employers about the safety and comfort of specific
items and brands of clothing. The TAC, VicRoads and the RACV have partnered with a consortium of government
agencies, private organisations and motorcycle stakeholders across Australia and New Zealand to develop the
program, with MotoCAP testing carried out by Deakin’s Institute for Frontier Materials5. MotoCAP allows Victorian
motorcycle and scooter riders to have online access to a world first rating system for motorcycle clothing, providing
more information when choosing protective gear when riding and over the long-term revolutionising new gear design
to improve both safety and comfort.
Recommendation 1.2A: To improve vulnerable road user safety, Deakin University recommends the incorporation
of the Motorcycle Clothing Assessment Program (MotoCAP) in future road safety strategies and campaigns.
Cyclists and Pedestrians
In applying the Safe System approach to develop the National Road Safety Strategy, consideration needs to be given
to additional Safe Systems for cyclists and pedestrians. This is particularly relevant in the COVID-19 quarantine / postCOVID-19 period where cycling numbers have reached record levels and authorities need to provide infrastructure
ensuring continuity of comprehensive and safe cycle and walking route networks.
During the COVID-19 pandemic, the Melbourne City Council, for example, followed the lead of European cities such as
Berlin and Milan and began to redraw road markings creating more room for cyclists and pedestrians to socially
distance. Car parks were transitioned to make way for footpaths and 12 kilometres of pop-up cycling lanes were
implemented. Many cycling and pedestrian specific road safety measures such as these have been successfully
implemented overseas over the last decade 6, and are well documented in the international road safety literature. A
number of these interventions can be used to further guide user-specific measures in Victoria, including
improvements in the transportation infrastructure for walking and cycling, traffic calming in residential
neighbourhoods, coordinating walking and cycling with public transport, driver training and regulations, and design of
complementary policies such as road and car parking capacity, helmet laws, minimum passing distance laws.
Recommendation 1.2B: In a post-COVID environment, Deakin University recommends that road safety targets and
strategies aim to improve the safety of all road users, with an increased focus on Vulnerable Road Users (VRUs).
1.3. Preventative Frameworks to Develop More Innovative Road Safety Measures
The influence of the social-cultural environment is largely absent in the Safe System model that informs the current
strategy. There are multiple and dynamic interacting factors contributing to road trauma including road users,
vehicles, roadways and environmental characteristics. Complex systems such as these can be usefully informed by
prevention frameworks such as the social-ecological model that have been widely used in the public health over the
last three decades7.
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It is also recognised that the targets set in the Towards Zero strategy are especially challenging given Victoria’s recent
population and travel growth, i.e., higher than intended increased road travel corresponding to increased population
growth, and an associated increase in the overall exposure on Victorian roads. Annual crash counts, particularly those
with more severe outcomes, can vary significantly from year to year making short term interpretation challenging. In
interpreting the safety levels and crash rates on our roads, it is important that appropriate exposure measures be
taken into account and sufficiently long study periods used to account for potential yearly variations in crash counts.
To achieve the aims of the strategy in the light of the challenge of a rapidly increasing population, collaborative efforts
are needed including strengthening the current efforts and developing new initiatives.
Recommendation 1.4: Deakin University recommends the inclusion of near-misses and non-fatal crashes, in
addition to fatal crashes, in developing safety improvement policies and treatments for Victoria. Deakin University
also warrants the need for appropriate exposure measures and longer study durations in safety studies due to
population and travel growth and likely random yearly fluctuations in crash counts.

2. ToR 2: Adequacy and scope of the current driver drug and alcohol testing regime
Drink/drug-driving is a major road safety and public health concern. Driving under the influence (DUI) of alcohol
and/or psychoactive substances increases the risk of road fatalities, with alcohol accounting for over 10 per cent of
road fatalities each year. Victorian roadside drug testing searches for the presence of methylamphetamine (ice, speed
etc.), MDMA and cannabis. In 2018, 4,634 people in Victoria were charged with a drug driving offence, compared to
5,164 alcohol-related offences, 47 per cent and 53 per cent of people charged respectively. This is despite the
significant efforts undertaken to address the issue in Australia including legislative Blood or Breath Alcohol
Concentration (BAC) limits, random breath testing (RBT), and mass media campaigns to deter road users from
engaging the behaviour to legal sanctions and education and rehabilitations programs for those that have been
apprehended.
2.1. Addressing Drink Driving and Aggressive Behaviours
Stemming risky driving behaviour is a multidimensional issue with a wide range of factors influencing it. Determinants
of driving behaviour include gender, age, driving experience, driver’s physical and mental abilities and psychological
factors like personality type, temperament, mood, and emotions, distraction by outside or inside stimuli,
socioeconomic context and the individual income, socio-cultural backgrounds, level of governance and law
enforcement as well as internalisation of legality and fidelity to the values of law in the society. Any effort to design
and establish modification policies should be based on a comprehensive understanding of its determinants in
different aspects.
a) Young Adults: Drink Driving and Aggressive Behaviours
There has been growing concern among ordinary drivers that aggressive driving is increasing on our roads16,17.
Aggressive drivers are more likely to be involved in crashes, be young men, have high frustration levels and a low
regard for others, be competitive in nature, and tend to speed, drive impaired by alcohol and/or drugs and engage in
other unsafe practices such as unlicensed driving and driving without a seatbelt. 18
Previous research has also identified a number of key risk factors associated with DUI in adolescence that span the
demographic, peer, personality, family and community domains, i.e., being male 19, earlier alcohol initiation 20,
frequent and intense binge alcohol use21 as well as individual characteristics such as greater levels of aggression22,
impulsivity 23 and sensation seeking24. Poor family relationships25 and parent alcohol use26 have been shown to
predict DUI. Family factors can also play a protective role. For example, adolescent perceptions of supportive
relationships with their parents and schools may protect against DUI. 27
Most of the current measures aimed at preventing youth drink driving are based on structural, legal and policy
changes. For example, higher minimum drinking ages28, graduated licensing schemes 29 and increased policing and
enforcement of drink driving laws have all been shown to be effective. However, further gains may be made with
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complementary interventions targeting key aspects of the individual and social context within which DUI behaviours
develop30,31,32as well as interventions that support parental involvement more generally in their teen’s lives.
Community attitudes, and the attitudes others hold towards DUI, exert a particularly strong influence during
adolescence when expectations of acceptable behaviour are developing33. Capitalising on this, the instant impact of
the TAC Bloody Idiot campaign in 1989 reminded Victorians that drink-driving was socially unacceptable and
potentially deadly, and the road toll dropped 37 per cent in the following 12 months.
More recent research shows the critical importance of other drivers and parents as role models in the
socialisation process33,34. A Victorian longitudinal study identified a predictive relationship between riding with a
drinking driver in the teen years and subsequent DUI in young adulthood33,34. Even when taking into account
other key influences on DUI there was a greater than 60 per cent increase in the likelihood of DUI for those who
reported riding with a drinking driver at least once in the past year in adolescence.
Further work from the US showed the most important and consistent asset that influenced DUI and riding with a
drink driver over time is parental monitoring 34. In concert with other evidence-based policies, this study
highlighted the role of parental influence extending beyond the immediate teen driving context into young
adulthood and shows parenting-focused interventions influence factors that place youth at risk for injury from
DUI (and other at risk behaviours) to riding with a drink driver34. This has important implications for adult drivers
(especially parents) in the community who are acting as role models for adolescents riding in vehicles with them.
Prevention efforts to reduce adolescents riding with a drinking driver might target either the adult driver or the
adolescent passenger. In the former case adult education via social media campaigns on the harmful effect of role
modelling DUI behaviour would be warranted. One group that might be particularly susceptible to such messages
is parents of younger aged children. It has been estimated that children in New South Wales are subject to 16
years of watching their parents drive before they embark on driver training themselves 35.
Awareness campaigns may also involve broader efforts to change community attitudes on the acceptability of
aggressive behaviour and drink driving improving the knowledge of the relationship between alcohol intake and
impairment. Similar efforts have been made in relation to the harmful effect of child exposure to environmental
tobacco smoke in cars. In this case legislation specifically targeting this behaviour has been successfully introduced
and may be a method of conveying the seriousness of poor role modelling and exposing children to risk.
The second form of prevention campaign may involve downstream approaches that provide adolescents with tools
and strategies for avoiding riding with a drinking driver. Many determinants are out of the control of younger
adolescents but as they get older they are able to exert more influence over decisions. Complementary evidencebased harm reduction programs could educate on safe alcohol consumption rates for driving and refusal skills to help
adolescents say no to alcohol impaired adults (which during later adolescence age may include parents, peers or
siblings) offering to drive them. A number of school-based programs have been implemented with some evidence of
effectiveness for reducing riding with drinking drivers36.
Recommendation 2.1A: To reduce the risk of adolescent and young adult DUI, Deakin University recommends that
prevention efforts be designed to target the predictive relationship between riding with a drinking driver in the
teen years and subsequent DUI in young adulthood. This effort could engage adult drivers (especially parents) who
act as role models for adolescents riding in vehicles with them as well as adolescent passengers, and complement
existing evidence-based interventions including school-based instructional programs, graduated drivers' licensing
and zero tolerance BAC laws for young and inexperienced drivers.
b) Women: A Growing and Greater Risk
While drink driving is significantly more common among male drivers, recent research shows an increasing trend of
women engaging in drink driving in multiple countries across the world including Australia, New Zealand, Canada, the
United States, United Kingdom, Finland, Sweden, and Germany37,38,39,40,41. This growing engagement, is combined
with the unique sex-related bio-psycho-socio-cultural vulnerabilities to alcohol that put women at greater risk. For
instance, women display a higher BAC compared to men after consuming the same amount of alcohol 42, have a
greater vulnerability to the effects of binge drinking43, take longer to recover from the cognitive impairments
associated with alcohol consumption44, and require more time to return to a zero BAC 45. These vulnerabilities
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coalesce in women displaying a greater degree of impairment in driving simulations and in cognitive-behavioural
assessments after consuming the same amount of alcohol/kg as men46. Engagement in drink driving behaviours has
emerged as being significantly more likely among women who report hazardous levels of alcohol use.
Unfortunately, there is very limited research regarding women who engage in drink driving behaviour and the factors
that influence their decision to engage in this risky behaviour. Gender-specific research is required to reduce alcoholrelated harm and associated drink driving behaviour, as well as to inform future policy and awareness campaigns that
deter drink driving among women of all ages.
Recommendation 2.2B: To address the rising risk of DUI among women of all ages, Deakin University recommends
investment in gender specific research to reduce alcohol-related harm, associated drink driving behaviour and to
inform future policy and awareness campaigns.

3. ToR 3: Adequacy of current speed enforcement measures and speed management
policies
Speeding is a key contributing factors of road crashes. Research has established that excessive speed increases crash
severity47. Speeding, which includes not only exceeding the speed limit, but also failing to choose an appropriate
speed in adverse road conditions, plays a major role in fatal road crashes. Driving at or below the speed limit will
significantly reduce road trauma.
3.1. Speed Mitigation Policies Benefit Vulnerable Road Users
An increase in motor vehicle speed has a greater effect on both crash risk and crash severity involving VRUs than
crashes involving motor vehicles only. Consequently, speed mitigation policies clearly benefit all VRUs. The probability
of VRUs surviving a motor vehicle crash decreases sharply for impact speeds above 30 km/h, whereas the
corresponding impact speed in a head-on motor vehicle crash is 70 km/h48.
Considering the vulnerability of pedestrians and cyclists, road and transport agencies are encouraged to consider
lowering and actively enforcing posted speed limits in areas where VRUs are present. This includes efforts to reduce
speeding, speed limit setting (e.g., the provision of 40km/h speed zones, permanent or time based, in areas of high
pedestrian activity and the provision of speed zones outside of schools) and enforcement and traffic-calming
engineering measures (speed bumps, chicanes, roundabouts). Lowering the speed limit in dense areas is the most
effective and affordable intervention to stem traffic crashes.
Recommendation 3.1: Deakin University recommends the extension of Victoria’s speed camera program combined
with lower posted speed limits in areas where vulnerable road users are present.
3.2. Safe Driving Attitudes and Improved Attitudes to Safer Speeds
A key challenge for road traffic authorities is the task of changing driver attitudes. Unless drivers perceive an
unusually high risk of being penalised or harmed, driving speed is a habitual behaviour that is determined by past
‘safe’ experience and observations of what other drivers ‘safely’ do. Conscious consideration of ‘safety’ does not
seem to be the primary driver of current behaviour.
While the risk of a casualty crash approximately doubles with each 5 km/h increase in speed on a 60 km/h road, or
with each 10 km/h increase in speed on 110 km/h roads, speeding is not consistently viewed as an illegal, harmful, or
socially unacceptable behaviour as, for example, drink driving is viewed 49. While TAC statistics show less people are
speeding, they show people still perceive speeding at low levels as acceptable. The data shows the proportion of
people who believe drivers should not be booked if driving 105 km/h in a 100 km/h speed zone increased from 24 per
cent in 2013 to 34 per cent in 2018 50. Almost one in three admitted that they tend to drive faster than the speed limit
when they know it’s unlikely they’ll get caught, with the large majority (86% in the case of speed cameras and 92% in
the case of police radar) saying that the prospect of getting caught discourages them at some level from speeding 51.
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This reinforces the importance of speed enforcement activities and also emphasises the importance of addressing
driver attitudes to ‘safe speeds’ which together play a key role in influencing a driver’s choice of speed.
Attitudes also play a central role in collisions where people drive too fast for the road and / or environmental
conditions. Challenges need to be made to the perception that safety is determined by a driver’s level of ‘control’
over the vehicle especially when there are unexpected changes in road conditions. Lowering driving speeds as a way
to manage the risk from factors that are seen to be outside driver ‘control’ may cause drivers to give more
consideration to risks associated with factors other than driver ‘control’, and consciously select lower driving speeds.
Efforts to improve attitudes towards safer speeds can be achieved using preventative frameworks, such as the socialecological model. These efforts are critical to improve driver / rider compliance and improve road safety (refer to
section 1.3).
Recommendation 3.2: While speed enforcement is recognised as an important tool to help keep drivers at the
speed limit, Deakin University recommends continued funding support for training and communications to change
driver attitudes, including at roadworks, and promote a ‘change in culture’ as a necessary adjunct to enforcement.
3.3. Roadwork Speed Limits
While Victoria’s speed camera program is believed to be effective in reducing high risk speeding cases, specific
attention needs to be given to speeding at roadwork zones. Research in Australia52,53,54 and elsewhere55,56 indicates
poor compliance levels with posted roadworks speed limits. For example,57 researchers found that at three
Queensland roadwork zones between 76 and 98 per cent of drivers violated the posted speed limits in the advance
warning areas, and between 19 and 75 per cent exceeded the limits by at least 20 km/h.
Roadwork zones are typically more challenging and restrictive driving environments than normal road sections and
exceeding the posted speed limits by a large amount is dangerous for both motorists and workers58. Similar to other
types of crashes, speeding has been cited as a major contributing factor to crashes in roadwork zones. A review of the
international literature noted that ’Speeding was cited as a contributing factor in 42 per cent of work zone crashes in
Texas59, 7 per cent of fatal crashes in Georgia 60, and 25 per cent and 16 per cent of fatal and injury crashes
respectively in Kansas61.’ The unavailability of accurate data on roadwork crashes in Australia62 means that similar
statistics for Australia are not forthcoming. However, it is reasonable to expect that speeding is a contributing factor
to many of the roadwork crashes in Australia.
Given the limited availability of crash data, Australian researchers use alternative sources of data to understand
speeding related issues at roadwork zones, such as speed surveys and interviews with roadworkers and motorists.
Interviews with roadworkers 63 revealed that excessive speed, along with driver distraction and inattention, is one of
the major hazards at roadwork zones. Workers perceived that an improved understanding of the hazards at roadwork
zone as well as better driver education would make roadwork zones safer. Analysis of driver perceptions, particularly
about their travel speeds54, showed that the actual speeds observed at roadwork sites are generally higher than
speeds perceived as safe by the drivers, indicating a mismatch between drivers’ perceptions of safe speeds and the
speeds they actually drive at.
To improve drivers’ speeding related behaviours at roadworks, it is important to comprehensively understand their
attitudes towards speeding at roadworks. Similar to roadwork zones, school zones also feature reduced speed limits.
Research64 showed that drivers are generally more compliant with the reduced speed limits at school zones than
those in roadwork zones and there is greater public support for speed reduction in school zones than in roadwork
zones, suggesting that driver attitudes towards speeding vary markedly in these two special types of road sections.
Better understanding of driver attitudes in these road sections can help identifying targeted strategies, by learning
from school zones, to improve attitudes towards safer speeds at roadwork zones.
Due to widespread infrastructure improvement works in Victoria, speeding at roadwork zones is of key relevance to
the current Victorian road safety programs for improving the safety of motorists and roadworkers. There is a critical
need for more research to better understand driver perceptions of safe speeds at roadworks, and to develop
technological and enforcement strategies to reduce speeding at roadworks.
Deakin University is committed to further contribute to this important area of road safety and has internationally
recognised expertise in roadwork traffic management and safety research and has undertaken a range of research
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projects in these areas partnering with industry and transport agencies in Australia, including Austroads, VicRoads,
QLD Transport and Main Roads and NSW Roads and Maritime Services.
Recommendation 3.3: Speeding at roadwork zones requires significant attention as many drivers violate posted
roadwork speed limits posing significant dangers to both motorists and roadworkers. Given the scale of road
infrastructure improvement works underway in Victoria this is of key relevance to the Victorian road safety
programs. Deakin University recommends focused data analysis of all relevant datasets relating to speeding, road
safety hazards and crash related issues at roadwork zones to facilitate the development of evidence-based
prevention strategies to improve the safety of motorists and roadworkers in cooperation with the TAC and
WorkSafe.

4. ToR 4: adequacy of current response to smart phone use, including the use of
technology to reduce the impact of smart phone use on driver distraction
Driver distraction and technology usage is a serious and growing threat to road safety. Data suggest that mobile
phone usage increases the chance of a crash by a factor of four. With more people owning smartphones, navigational
systems and the rapid introduction of new in-vehicle communication systems, this problem is likely to escalate in the
coming years. It is imperative road safety policy continues to evolve in order to address distractions from smart
phones and other in-vehicle technologies.
4.1. Safety Optimisation – Mobile Phone Camera Detection
In NSW from March 2020, mobile phone detection cameras began enforcing illegal use of mobile phones while
driving or riding.65 The penalty for offending drivers is five demerit points and a $344 fine ($457 in a school zone). The
penalty increases to 10 demerit points during double-demerit period. The system operates day and night and in all
weather conditions, using high-definition cameras to capture images of the front-row cabin space of all vehicles to
detect illegal mobile phone use. The cameras use artificial intelligence to automatically review images, detect
offending drivers, and exclude images of non-offending drivers from further action. Images that the automated
system considers likely to contain a driver illegally using a mobile phone are verified by authorised personnel. During
the six month, world-first pilot period in 2019, the cameras assessed 8.5 million vehicles and detected more than
100,000 drivers using their phones illegally.
Tasmania has closely followed the NSW program, with a view to adopting the NSW recommendations. In September
2019, the Tasmanian Road Safety Advisory Council announced it will fund Tasmania Police to evaluate several new
enforcement technologies following the trial in NSW. Queensland and South Australia have expressed interest in the
NSW program, however they have not implemented any such trials.
Recommendation 4.1: Deakin University has a detailed understanding of mobile phone detection camera
operations operable in other jurisdictions and recommends a trial of mobile phone detection cameras in Victoria.
Deakin researchers will continue to develop research to further enhance and optimise the capability of this
technology.
4.2. Monitoring Driver Distraction
Drivers can be distracted due to technology-based factors, non-technology-based activities such as eating and
drinking, as well as experience external distractions such billboards or people. Deakin University, through the Institute
for Intelligent Systems Research (IISRI), specialises in the design and delivery of advanced monitoring systems to
actively monitor driver behaviour and generate warning alarms if lack of awareness is detected. For example, Deakin
researchers have expertise in multidimensional datasets gathered from vehicles and drivers to determine the onset of
distraction. Advanced machine learning techniques are used to detect the onset of performance degradation due to
the lack of concentration. The predictive capability is high, cost-effective, and able to quickly and precisely determine
whether the driver is distracted. This can benefit the road toll by evidence-based experimentation and analysis,
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providing a deeper understanding into to dynamic factors that contribute to accidents. Deakin’s advanced motion
simulators provide safe, realistic environments to study driver distraction and awareness.
4.3. Collision Avoidance Technologies
When approximately 90 per cent of accidents are caused by driver error and nearly 80 per cent of crashes involve
driver inattention within three seconds before the event, even a few seconds’ warning can help prevent collisions. To
help alert drivers to their distraction, active safety and sensing technologies such as Lane Departure Warning (LDW)
and collision avoidance systems are being designed and developed by Deakin with a range of commercial partners.
This work contributes to enhanced road safety through the development of next generation of driver assist and
automation technologies to suit Australian road conditions.
4.4. Autonomous Vehicles / Self-Driving Cars
Within the next decade, autonomous vehicles will disrupt the automotive sector and potentially eliminate, or
significantly reduce accidents caused by poor or distracted driving. Deakin research infrastructure supports the
development and testing of autonomous vehicles and collision avoidance technologies, from virtual digital twins and
motion-simulator environments to real vehicles in live trials. With the help of improved biofeed signals (e.g., eye
tracking), self-driving cars could learn by observing human operators complete the same task and operate in a
convoying manner keeping driverless traffic flowing and safe. Researchers are also simulating the behaviour of
vulnerable road users (including pedestrians) and drivers use to negotiate traffic. Whilst there are challenges because
machines do not have emotional intelligence, significant progress is being made.

5. ToR 5: measures to improve the affordability of newer vehicles incorporating driver
assist technologies
The development and introduction of autonomous and connected vehicles are expected to disrupt the automotive
sector and are expected to have significant safety and societal implications.
Advanced Driver Assistance System (ADAS) technologies such as Autonomous Emergency Braking (AEB), Lane Keeping
Assist (LKA), Intelligent Speed Assist (ISA) and Lane Departure Warning (LDW) offer significant safety benefits. If
everyone replaced their vehicle with the safest in its class, serious road trauma could be reduced by nearly one third.
Wide promotion of these new technologies increases public acceptance and boosts uptake through more wide
spread usage, resulting in a reduction in production costs for manufacturers.
It is also important to recognise that manufacturing is a $30 billion industry and a cornerstone of the Victorian
economy, providing a diverse range of jobs, boosting exports and contributing to economic growth. Research and
development funding for the generation of new automotive safety technologies is critical to drive innovation, highvalue manufacturing and employment opportunities through the advanced manufacturing sector in Victoria.
Victoria’s highly skilled workforce, established supply chains, design and engineering expertise and leading education
and research and development capability, makes this State the perfect place for advanced manufacturers to grow and
thrive.
Recommendation 5.1: To be fully prepared for the introduction of new and innovative collision avoidance
technologies and autonomous vehicles that will disrupt current road safety and automotive sector frameworks,
Deakin University recommends that government commission research to evaluate safety, legal and societal
impacts; work with the sector through this transition to ensure maximal community benefit and appropriate
consumer costing models; and, provide leadership to ensure community acceptance.
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6. ToR 6: adequacy of current road standards and the road asset maintenance regime
Victoria is growing at an unprecedented rate, and the population is expected to reach between 7.5 and 7.9 million
people by 2027. This population growth is increasing the demands placed on the road network, with more people
travelling on Victoria’s roads (see section 1.1.).
6.1. Predicting Black-Spot and Road Fatalities
Deakin’s Applied Artificial Intelligence Institute (A2I2) is working to improves lives by implementing safe, effective uses
of Artificial Intelligence (AI) and exploring new frontiers in AI research.
Algorithms that predict where and when crashes are likely to happen could help reduce the number of road fatalities.
Increasingly, with advances in information technology it is possible to collect relevant data representing the main
external factors that impact the crash likelihood and severity – this includes data on road geometry (e.g., elevation,
curvature, road surface, and the number of lanes), relevant factor characteristics (e.g., detailed historical and
forecasted weather; temperature, precipitation, wind speed, humidity, and visibility) as well as live and historical data
traffic reports (e.g., traffic flow, occupancy, density, and volume). Prospective risk prediction tools are also being
developed to target high-risk roads and locations to predict future black spots and future accidents.
Recommendation 6.1: Analogous to the application of data analytics in road traffic safety and asset management,
Deakin University recommends the development of AI prospective risk assessment tools through spatial road safety
risk assessment and other methodologies. These predictive tools will specifically target high-risk roads and
locations, including on high-speed and low-volume roads, and significantly enhance black spot prediction
capability.

7. ToR 7: adequacy of driver training programs and related funding structures such as the
L2P program
Young and older driver groups are over represented in fatality crashes on Victorian roads. Older drivers (75 years or
older) have the highest risk of dying on Victorian roads (per distance travelled), and in 2018 young drivers (18 to 25
years) represented 14 per cent of all driver deaths despite being only 10per cent of Victorian license holders. 66
7.1. Use of Training Simulators for Younger Drivers
Young drivers in Victoria progress through the Graduate Licensing System (GLS). This begins with supervised driving
on a learner’s permit, followed by solo driving and the gradual removal of driving restrictions. The GLS allows the
gradual attainment of critical driving skills and knowledge by drivers are they gain more experience driving. The GLS is
seen as effective driver training program 67,68, and since its introduction there has been a 40 per cent reduction in
casualty crashes69 supporting the premise that an increase in supervised driving leads to a reduction in fatal crashes.
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Figure 2: Casualty crashes in young drivers for learner, probationary and full licence holders
(Source: VicRoads, 2020)
The GLS requires learner drivers to have a prescribed number of hours of supervised driving before being eligible to
sit their licence test. Programs such as the TAC L2P facilitate access to supervised driving and vehicles for those
eligible. Completion of the specified number of driving hours does not guarantee that learner drivers have
experienced a sufficiently wide range of driving experiences and scenarios to be adequately prepared for solo driving.
In a similar way, commercial pilot training requires access to required experiences and scenarios for training and has
long used simulator technologies to achieve this. Until recently the cost and complexity of these simulator
technologies meant that they weren’t feasible for driver training. Recent advances in virtual reality can provide costeffective immersion in a virtual environment that can be especially beneficial in generating scenarios that are hard to
access, or don’t exist, such as those required to prepare a larger driver for solo driving.
Experts from Deakin’s Virtual Reality Lab have led two recent research projects that have worked with different
partners from industry and local government to investigate the use of virtual reality to increase road safety for young
and older drivers.
For example, a current project (2019 – present) involving Deakin University, the City of Greater Bendigo, and the TAC
and funded by the National Heavy Vehicle Regulator (NHVR), is looking at how virtual reality can increase awareness
of safe interaction with heavy vehicles by learner drivers aged 16 to 18 years old with the ultimate aim to positively
impact attitude and behavior on our roads. A major cause of mortality and injury for young adults are road crashes70
and over 20 per cent of Australia’s road fatalities are those between 17 and 25 years old 71. Internationally, high
fatality and crash rates are associated with the first year of independent driving72. The City of Greater Bendigo Freight
Study undertaken in 2017 identified that light and heavy vehicles interactions are an important road safety issue 73.
There are multiple education programs focussed on learner drivers including Fit to Drive (F2D), Drivesmart74, and
Mylearners, however coverage of safe heavy vehicle interaction is limited. In Victoria, a large number of those aged
16 to 18 hold their learners permit, and this significantly decreases in those aged 19 and over 75. Given that the first
year of independent driving poses a high risk, the project focuses primarily on those aged 16 to 18 years old and
holding their learner’s permit.
The virtual reality experiences enable access to scenarios that would not typically be able to be encountered in the
real-world. This includes suburban and highway scenarios where the same scenario involving a light and heavy vehicle
can be encountered from both the light and heavy vehicle perspectives providing unique insight into the challenges
associated with driving a heavy vehicle on our roads. The research project seeks to foster empathy for heavy vehicle
drivers by the younger drivers in order to positively impact awareness and ultimately behaviour on our roads.
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7.2. Use of Training Simulators for Older Drivers
Driving is an important element of independence for the elderly, and especially in rural areas and where public
transport is limited. Being able to drive is critical to performing daily tasks like shopping, participating in social
activities, and medical appointments. When ageing, driving competency can decline due to factors including health
conditions, hearing and eyesight, and reduced reaction times. Increased frailty also contributes to a lower likelihood
of this driver group surviving crashes. For older drivers, forfeiting one’s licence can be a significant loss to control,
independence, and social identification. It can also result in significant depression76, reduced connection, community
access, and out-of-home activity levels77. Given this it’s critically important that driver training programs adequately
support this driver group.
Between 2017 and 2019 Deakin University and McLean Care (based in Inverell, NSW) undertook a research project to
support older drivers to practice driving safely and receive feedback on driving performance. The resulting simulator,
HectorVRTM allows drivers to safely practice driving around both a virtual township and highway and allows older
drivers to have the opportunity to practice their driving skills in a safe and low risk environment and monitors and
records driver performance information using a series of health and performance metrics during the virtual driving
experience. Users can use this information to help inform if they will pass driving tests and be eligible to drive on the
road. The finished virtual reality driving simulator was evaluated for ease-of-use, and for both new and returning
users, the target demographic (aged 65 and older) actually found the simulator easier to use than expected. More
information on this project can be found in Mortimer et al. (2019).

7.3. Use of Training Simulators for Vulnerable Road Users
Virtual reality can also be useful for driver education and training related to the safety of VRUs. Virtual reality
experiences have the potential to provide drivers with the experience of being a cyclist on Victorian roads, as the
experience of cycling appears to be a major positive influence on drivers’ beliefs, attitudes and behaviours related to
cycling safety. As part of the recent VicRoads review of cycling-related road rules and other cycling-related issues,
10,444 self-selected adult Victorians completed an online survey conducted in 2014. Participants’ responses to five
free text, open-ended questions provided insights into drivers’ and cyclists’ beliefs, attitudes and behaviours related
to cycling safety.78 There were marked differences in cyclists’ and drivers’ perspectives, but because most cyclists
(defined as riding a bicycle at least monthly) were also drivers (defined as driving a motor vehicle at least monthly) the
analysis effectively identified differences between drivers who also cycle (defined in the analysis as “cyclists”) and
drivers who do not cycle (defined in the analysis as “drivers”). Many of these driver-cyclist differences reflect greater
support among drivers who cycle compared to those who do not cycle for measures that improve cyclist safety,
indicating that drivers who have the experience of cycling are likely to drive more safely around cyclists.
Many survey participants recommended increasing the cycling-related content within driver education and licensing
processes, with some also suggesting that all drivers should experience cycling on the roads as a requirement of
obtaining a driver’s license. The virtual experience of being a cyclist on the roads in a variety of circumstances where
conflict between cyclists and drivers can lead to cyclist injuries is a practical and safe alternative to actual cycling that
is likely to have a positive impact on drivers’ cycling-related beliefs, attitudes and behaviours.

Recommendation 7: Deakin University recommends the application of modern virtual reality and simulation
technologies in driver training programs and licencing systems to influence driver attitudes and ensure drivers have
adequate exposure to complex and difficult-to-access driving scenarios particularly for younger and older driver
groups and to improve the safety of vulnerable road users including cyclists, pedestrians and motorcyclists.
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8. ToR 8: adequacy and accuracy of road collision data collection
Quality data is important for understanding road crash patterns, contributing factors, and evaluation of safety
treatments and policies. Police reported crash data, along with other data sources such as hospital admission data
and insurance data, have been used extensively in many jurisdictions around the world to examine road safety issues.
Victoria has good road crash data collection and reporting systems and the collected data have been used for various
reporting and research purposes. It is clear a collaborative approach to data collection is needed. To further
strengthen the data collection procedures and improve the quality of the collected data, some targeted initiatives
could be taken.
A comprehensive review of the crash data collection and reporting system could be undertaken to identify areas
where detailed data are not collected. For example, accurate data on roadwork crashes in police reported databases
are lacking in Australia 79,80 (see Debnath et al., 2013 and Debnath et al., 2017 for a detailed discussion on this issue).
While the police reported crash data in Victoria collects information on roadwork crashes in a DCA code (165) and sub
DCA code (Field Q, type 23), the completeness of the collected dataset needs to be examined. A recent article on
comparing roadwork crashes using multiple datasets in Queensland81 reported that police reported crash data do not
include all roadwork crashes.
There is consensus in the literature that some types of crashes are usually underreported in crash databases. For
example, crashes involving VRUs, in particular the crashes with low severity outcomes or those not involving motor
vehicles, are generally underreported in police reported crash databases. Studies examining crash data from multiple
countries 82,83 indicate that vulnerable road user crashes, particularly bicycle crashes, are among the crashes with the
highest degree of under-reporting. Use such under-reported data in safety analysis and evaluation studies is likely to
result in erroneous results and conclusions.
Currently no registries collect data on distractions associated with road related admissions. Intelligent transport
systems (ITS) technology which can record mobile phone use while driving may assist future data collection. Improved
data collection methods at crash sites (to record mobile phone use at the time of the crash) may help.
Linking crash data collected from multiple sources (e.g., police reported, hospital recorded, insurance, user reported)
could provide more comprehensive information on crashes or at least to identify the areas where the different data
sources have limitations. Using the findings from existing studies84,85,86, innovative and fresh approaches may be
looked at to develop a centralised and streamlined crash data collection procedure.
Due to randomness and the spatial and temporal distribution of crashes, collected crash data is often insufficient to
undertake short-term evaluation of safety treatments or policies. Furthermore, collected crash data in any form (e.g.,
police reported or hospital recorded) often do not provide sufficient information on the events that occurred before a
crash, i.e., on the crash causation process87. It is noted that in many cases the existing information collected in the
police reported crash data (e.g., DCA codes, atmospheric conditions, and characteristics of roads, vehicles, and road
users) allow creating a chain of events/situations that led to a crash. While attention could be given on reviewing and
further improving the crash data collection process (e.g., the type and level of information collected), alternative
sources of data, including near-misses and user-reported safety events, could be explored to obtain more
comprehensive information on crashes.
Recommendation 8: Deakin University recommends a comprehensive review of the crash data collection and
reporting system c to identify areas where detailed data are not collected including:
• Examination of crash data collection procedures to develop a centralised and streamlined procedure for
multiple data sources and reducing/eliminating under-reporting issues in crash records, particularly for
crashes involving vulnerable road users and those that occur at roadwork zones; and,
• Collection and analysis of alternative sources of safety data, including near-misses and user reported safety
data.
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