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SUMMARY 

The Australian Road Research Board (ARRB) was commissioned by TMR 
under the NACOE work program to conduct a scoping study with a focus on 
mobile mapping technologies. The aim of this project was to investigate the 
most appropriate use of GIS, mobile tracking devices and applications 
(apps) to aid in the enforcement and management of the specific access 
conditions and restrictions for heavy vehicles. The findings from this project 
will be used to inform the future NACOE work program. 

This report presents the results of the scoping study which included the 
following tasks: 

1. A review of current processes and requirements for managing heavy 
vehicles and a case study using heavy vehicle compliance data 
supplied by TMR. 

2. A review of data sources and technology based solutions, including 
telematics, mapping systems and development of a mobile application. 

3. Consultation with telematics service providers and mobile application 
developers. 

ARRB recommends as a first step that a detailed review of data gathered as part of compliance 
and enforcement processes within TMR be conducted. The review should identify datasets that 
can be combined to offer greater information and value by understanding the format and content, 
including the key attributes such as length, width, height, axle mass, GCM, and axle spacing. 
Following this review, the use of alternative data sources can be explored to address any gaps and 
where is a lack of detailed information. 

This report outlines the benefits and limitations of three options for obtaining new data sources: 
(1) truck telematics, (2) Probe data, and (3) mobile application. A summary of the options for 
obtaining new data were reviewed and the findings is now presented. 

Truck telematics was found to be the most suitable source of data for gaining an improved 
understanding of road freight movements. Telematics data contains a vehicle ID and provides 
sufficiently accurate information for speed and location and mass. TMR must establish agreements 
with individual data owners to access this data or with an organisation that has existing 
agreements to access the data. Provided that issues regarding privacy and data ownership are 
resolved sufficiently, efforts should focus on building a consolidated data platform that will aid in 
the decision making process when it comes to managing heavy vehicle access. Enforcement 
directly from data should not be the immediate or even long term focus of a future work program. 

Probe data has low fleet penetration but, nonetheless, is a proven method to perform network 
operation analyses. Probe data is not expected to include the key vehicle attributes such as vehicle 
type, length and mass; however, the number of vehicles and level of detail for this dataset is 
expected to increase. 

TMR should be aware of the limitations of developing a mobile application. The uptake of a mobile 
app is an important consideration. It is unlikely that the heavy vehicle operators have a need for a 
mobile application as their routing and fleet management needs are currently met by telematics 
service providers. A mobile application more likely to be suited to drivers of smaller freight vehicles 
(less than 4.5 tonne), but relies on the driver to have a mobile phone app on during a trip. If TMR 
wish to investigate the possibility of developing an application the costs, limitations and benefits 
can be better understood after participation in a pre-development workshop. 

Although the Report is believed to be 

correct at the time of publication, 

ARRB Group Ltd, to the extent lawful, 

excludes all liability for loss (whether 

arising under contract, tort, statute or 

otherwise) arising from the contents of 

the Report or from its use.  Where 

such liability cannot be excluded, it is 

reduced to the full extent lawful.  

Without limiting the foregoing, people 

should apply their own skill and 

judgement when using the information 

contained in the Report. 
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1 INTRODUCTION 

There is a vast amount of information available to road managers to assist with providing insight 
and ultimately innovative solutions to existing network problems. As the state of technology 
continues to steadily improve, opportunities to harness new tools and sources of data arise. One 
particular family of technologies that has grown in maturity over the past decade is Geographical 
Information Systems (GIS) and the associated location datasets available for use and integration 
into mobile phone applications. Queensland Department of Transport and Main Roads (TMR) has 
recognised that these technologies have potential applications to planning and policy development, 
proactive traffic management, network access and compliance and enforcement. 

The Australian Road Research Board (ARRB) was commissioned by TMR under the NACOE work 
program to conduct a scoping study with a focus on mobile mapping technologies. Due to the 
vastness of the technology, the data available and the ways in which they can be applied, the 
scope of this project was limited to an investigation of the possible uses of mobile mapping 
technologies to aid in the enforcement and management of access conditions and restrictions for 
heavy vehicles on the TMR road network. 

1.1 Project Scope 

This project was a scoping study to investigate the most appropriate use of GIS, mobile tracking 
devices and applications (apps) to aid in the enforcement and management of the specific access 
conditions and restrictions for heavy vehicles. The findings from this project will be used to inform 
the future NACOE work program in the emerging area of GIS and accompanying mobile 
technologies. 

1.2 Method 

The project method comprised the following clearly-defined tasks: 

1. Review of non-compliance reports recorded for major road restrictions and problematic 
areas1. 

2. Review of the following the three technology-based solutions as enforcement options: 

(a) telematics 

(b) mobile application 

(c) mapping systems. 

3. Consultation with service providers to determine: 

� existing data and the feasibility of implementing a solution 

� additional data requirements 

� practical issues and limitations 

� market penetration and processes for roll out 

� cost estimates for mobile application development. 

1.3 Report Layout 

The report commences with a discussion of the need for access restrictions, as well as the current 
state of non-compliance across TMR’s network with a focus on particular case study locations. 
Several specific technologies that have the capability of managing heavy vehicle access and 
movements are then explored, including vehicle telematics systems and GPS probe (or floating 

                                                
1 This was varied in agreement with the TMR project manager due to a lack of suitable compliance data. 
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car) datasets. Management solutions utilising this data are also discussed, including the use of 
geo-fencing in conjunction with mobile applications or in-vehicle devices and consolidated data 
platforms for use by road agencies. Finally, recommendations are made regarding the next steps 
that will likely be the most effective in terms of implementing a mobile mapping solution for 
managing heavy vehicle access. 

The report comprises 13 sections which can be grouped into the following three topics: 

1. current processes and requirements for managing heavy vehicles 

2. online sources of freight and road data 

3. mobile vehicle tracking technologies including mobile applications. 

The following sections of the report introduce the basic concept of heavy vehicle access, current 
processes and requirements for managing heavy vehicles: 

� Section 2: Heavy vehicle network access – explains motivation and requirements for 
managing restricted access vehicles on the road network. 

� Section 3: Understanding the road freight task – an overview of vehicle registrations and 
traditional data sources. 

� Section 4: Vehicle classification – an explanation of the vehicle class as defined in the Heavy 
Vehicle National Law (HVNL) as well as alternative classification approaches. 

� Section 5 : Heavy vehicle attributes – the attributes of a heavy vehicle that not only define it 
as unique but are critical of managing its access. 

� Section 6: Heavy vehicle compliance data – a case study of heavy vehicle compliance data 
(WIM records) provided by TMR. 

� Section 7: Vehicle data sources – a review of currently-available data sources including 
vehicle and road data. This section highlights the emerging public online spatial data portals 
that can assist with understanding the use of the road network. 

The final topic presented in this report is a review of emerging mobile mapping technologies based 
on industry consultation (Section 8). The aim of the review was to identify the requirements of a 
mobile application to aid in the enforcement and management of the specific access conditions 
and restrictions for heavy vehicles. The findings are presented in the following sections: 

� Section 8.1: Open location platforms  

� Section 8.2: Telematics service providers  

� Section 8.3: Mobile application developers.  

A summary of the key findings is provided in Section 9 and recommendations regarding the next 
steps to be undertaken in a future work program are provided in Section 10. 
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2 HEAVY VEHICLE NETWORK ACCESS 

In order to meet the demanding freight task, Australia has adopted the use of high productivity 
vehicles (HPV) including B-doubles, road trains and innovative multi-combination vehicles. As a 
result there is a diverse range of specialised heavy vehicles operating on the road network, which 
often have unique requirements and access conditions to ensure the safe, efficient and most 
amenable transportation of goods to their destinations. 

Heavy vehicle access conditions exist for many reasons, including maintaining the highest levels of 
safety and reducing the impacts on roads and structures that were not designed for these new-
generation heavy vehicles. Currently, these access conditions are applied by road agencies and 
enforced by the Police and/or roadside transport inspectors. Traditional enforcement methods 
include visual inspections and roadside weighing (either using portable scales or a weighbridge). 
However, new technologies are now being used, including automatic number plater recognition 
(ANPR), vehicle length scanning and weigh-in-motion (WIM). Whilst vehicle-based technology is 
more commonly utilised by transport operators to better manage their vehicle fleet and drivers, 
these technologies also offer benefits to road managers, particularly to assist with identifying where 
problematic areas exist on the network. It is possible that currently-available GIS datasets can 
provide data which will enable the movements of heavy vehicle along the network to be monitored 
with a greater level of accuracy. 

2.1 Heavy Vehicle Access 

2.1.1 Motivation 

The motivation for heavy vehicle access restrictions can be distilled into three main pillars: 

Safety 

The size of heavy vehicles can become a safety hazard when they travel along routes not 
designed with the appropriate tolerances. A simple example of this is high vehicles travelling on 
roads with low-lying overhead structures such as bridges. Impacts with these structures can 
damage the vehicle, cause traffic disruptions and, in the worst case, damage the structure. Route 
restrictions can also be put in place on roads where particularly long vehicles will struggle to 
manoeuvre. The swept path of a turning truck can dwarf that of a typical car; it is often the case 
that certain roads, such as in mountainous or suburban locations, are simply not designed with 
heavy vehicles in mind. 

Amenity 

Access restrictions are used to preserve location amenity, most commonly by keeping longer and 
heavier restricted-access vehicles out of suburban areas. Factors that affect amenity include their 
overall length and mass and their effects on traffic flow as well as the noise generated from these 
vehicles. The use of engine brakes, especially at night, is often used to typify the negative impact 
heavy vehicles have on a locality.  

Infrastructure preservation 

Pavements deteriorate deterministically depending on the volume and mass of the vehicles 
traversing them. The rate of deterioration can increase exponentially with load. As a result, and 
depending on the design traffic, an over-presence of heavy vehicles can shorten the life of the 
pavement many times faster than originally intended. Heavy vehicle access restrictions can be 
used to prevent this from occurring, by protecting vulnerable roads from loads for which they may 
not have been designed. This has the overall positive effect of increasing the life of the road 
network and reducing the need for premature renewal and reconstruction works. 
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Safety, amenity and infrastructure preservation are all equally important reasons to have a robust 
set of heavy vehicle access restrictions in place. This makes it all the more important to ensure that 
such restrictions have good compliance. While the Police can work to enforce these restrictions at 
key locations, a full understanding of vehicle patterns and non-compliance rates would improve the 
ability of road agencies to manage heavy vehicle access across their networks. 

2.2 Heavy Vehicle Access Conditions 

The HVNL defines access conditions in three categories: vehicle, road and travel.  The vehicle 
conditions are primarily the responsibility of the National Heavy Vehicle Regulator (NHVR) whilst 
the travel and road conditions are primarily the responsibility of the road manager.  This is based 
on the responsibilities of each organisation. Generally, vehicle conditions should include the 
following: 

� how the vehicle should be configured (e.g. trailer type) 

� general requirements to mitigate risks subject to a particular mass or dimension 

� installation and use of certain components (including safety features or other equipment) 

� limiting the vehicle to a particular speed. 

The NHVR Guidelines for Granting Access (NHVR 2014) lists considerations for the NHVR and the 
road manager to minimise risk; these are listed in Table 2.1. 

Table 2.1:   Considerations for managing risks   

NHVR (vehicle considerations) Road manager (travel and road considerations) 

Size and mass of the vehicle Vehicle’s ability to interact with surrounding traffic 

Security of couplings Vehicle’s ability to interact with the infrastructure and road 

Distribution of mass Suitability of the dimensions (length and width) of the road 

Dynamic stability and tracking characteristics Location of infrastructure on or near the road 

Acceleration and braking characteristics Traffic conditions 

Manoeuvrability Use of properties near the road 

Visibility to other road user Sight distance for other road users 

Suitability of the vehicle to the task Clearance zones for the road 

Load restraint Results of road safety audits 

Rollover risk Suitability of the road for transport of dangerous goods 

 
The list of considerations is broad and requires extensive knowledge of heavy vehicles, roads and 
infrastructure. Road conditions are intended to minimise risks associated with road infrastructure, 
the community and public safety. The NHVR Guidelines (NHVR 2014) list the following examples 
of road conditions: 

� do not use particular bridges or sections of the otherwise-approved route 

� only carry particular loads 

� be limited to a particular speed 

� travel at a speed under the posted speed limit 

� operate in a specified position on the road, e.g., travel in certain lanes may be restricted 

� require the operator to participate in an intelligent access program. 

Travel conditions may require that the movement of exempt heavy vehicles is undertaken at stated 
times or in a stated direction. Draft Version 1.0 (March 2016) Standard Road and Travel Conditions 
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is a being developed by the NHVR. The aim of this document is to list standard conditions that can 
be applied by road managers. 

2.2.1 Summary of Heavy Vehicle Network Access 

The key points regarding heavy vehicle access are: 

� Road managers have the right to apply conditions when granting access to restricted access 
vehicles. 

� The NHVR is working with road managers to develop a list of standard conditions. 

� Three types of conditions are applied: vehicle, road and travel. 

� Road and travel conditions are primarily the responsibility of the road managers. Access 
conditions (including road and travel) are ultimately based on the vehicle attributes. 

 



Mobile Mapping Solutions for Heavy Vehicles PRJ16078-01 

 

 
  

Page 6 

25/08/17 
 

3 UNDERSTANDING THE ROAD FREIGHT TASK 

This section of the report discusses the traditional data sources currently used to define the freight 
task. These traditional data sources include: 

� The Australian Bureau of Statistics (ABS) Motor Vehicle Census (MVC) 

� The ABS Road Freight Movements Survey (RFMS) 

� The National Exchange of Vehicle and Driver Information System (NEVDIS). 

Other data sources referenced in this section include: 

� The Australian Road Transport Suppliers Association (ARTSA) trailer statistics 

� The NHVR Performance Based Standards (PBS) application statistics. 

The ABS data includes the following vehicle groups: 

� passenger vehicles 

� campervans (excluded from this report) 

� light commercial vehicles – motor vehicles less than 3.5 tonnes gross vehicle mass (GVM) 
constructed for the carriage of goods 

� light rigid trucks – motor vehicles greater than 3.5 tonnes and less than 4.5 tonnes GVM with 
a load carrying area 

� heavy rigid trucks – motor vehicles exceeding 4.5 tonnes GVM with a load-carrying area 

� articulated trucks – a prime mover with a turntable device for towing a semi-trailer 

� non-freight carrying trucks 

� buses 

� motorcycles. 

Under this classification, rigid trucks include trucks towing trailers via a tow bar, draw bar or other 
non-articulated coupling. Articulated trucks include single-trailer and multi-trailer articulated truck 
combinations, such as B-doubles and road trains. A heavy vehicle is defined as any motor vehicle 
with a GVM of 4.5 tonnes or more, including both trucks and buses. 

The ABS MVC provides information on the total number for vehicles registered in Australia each 
year. The data includes all registered vehicles; however, the vehicle categories are broad and 
provide limited scope for integration of an individual vehicle or unique configuration types. 

3.1 Proportion of Vehicle Fleet 

An understanding of the road freight task, and the vehicles performing this task, is vital if any value 
is to be extracted from any mobile mapping or monitoring solution. Due to the vastness of the road 
freight industry and the range of specialised heavy vehicle types it is necessary to understand the 
sectors of the industry and the different vehicle types. This section of the report commences by 
providing a broad perspective of the number of vehicles performing Australia’s road freight task. 
Section 4 expands on this by summarising the vehicle classes, types and vehicle attributes that 
can be used to identify vehicles. 
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Based on the 2016 census the total number of registered vehicles in Australia was made up of: 

� 13 815 107 passenger vehicles (75%) 

� 3 743 067 comprised of freight vehicles, buses and non-freight carrying trucks (21%) 

� 828 965 motorcycles (4%). 

Figure 3.1 shows the number registered vehicles in Australia adapted from MVC 2016. 

Figure 3.1:    Number of registered vehicles in Australia  

 
Source: Adapted from ABS MVC (2016). 

Of the registered heavy vehicles in Australia 81% (2 985 592) were light commercial vehicles, 13% 
(480 238) were either light or heavy rigid trucks and 3% (96 185) were articulated trucks. The 
remaining vehicles were non-freight-carrying vehicles and buses. In Queensland the percentage of 
vehicles was similar to the Australia-wide trend. The number of registered heavy vehicles by type 
for Australia and Queensland is shown in Figure 3.2. 

The data available from ABS MVC provides information on the total registrations for each vehicle 
category only. The National Exchange of Vehicle and Driver Information System (NEVDIS) is a 
national system that exchanges information about vehicles including each vehicle’s Vehicle 
Identification Number (VIN). NEVDIS was established in 1998 and is owned by Austroads on 
behalf of the eight states and territory jurisdictions who contribute registration information. The 
NEVDIS database contains more detailed information that can be processed and analysed to 
provide more resolution within each vehicle category. For example NEVDIS data could include the 
information shown in Table 3.1. 

Table 3.1:   NEVDIS database example 

Make Model Aggregate 
Trailer Mass 

(t) 

Approval No. VIN 

Drake Quad axle low loader 85.0 11325 6T9T25ABJX0AKG001 
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Figure 3.2:   Registered heavy vehicles in Australia and Queensland 

  

Source: Adapted from ABS MVC (2016). 

This data can be interpreted to provide further insight into the vehicle’s potential use, for example: 

� vehicle GCM: 110 tonne 

� suspension type: hydraulic 

� freight task: oversize over-mass 

� manufacturer location: Queensland. 

The Australian Road Transport Suppliers Association (ARTSA) provides a service which adds 
value to the NEVDIS data; it prepares quarterly and yearly data summaries available for purchase 
(ARTSA Truck and Trailer Reports). The reports provide graphical analyses of the heavy prime 
mover and trailer sector and the medium and heavy duty rigid truck sector for prime movers, 
trailers and rigid trucks.  An example of the data provided by ARTSA is shown in Figure 3.3. 

Figure 3.3:   Example of the data provided by ARTSA: new prime mover registrations 

 
Source: ARTSA (2016). 
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Greater understanding of the freight task can be achieved by considering the distance travelled by 
each vehicle type. Analysis of the ABS MVC data indicates that freight vehicles in Australia 
travelled an estimated 204 575 million tonne-km (MVC 2016). The number of kilometres travelled 
by heavy vehicle type in Australia, adapted from MVC 2016, is shown in Figure 3.4. 

Figure 3.4:   Total km travelled by heavy vehicles in Australia 

 
Source: Adapted from ABS MVC (2016). 

The tonne-km travelled by articulated heavy vehicles types and rigid trucks in Australia is shown in 
Figure 3.5. 

Figure 3.5:   Total tonne-km (‘000s) travelled by heavy vehicles in Australia 

 
Source: Adapted from ABS MVC (2016). 

The total number of tonne-km travelled provides information regarding the amount of work being 
done by heavy vehicles. This information is useful for understanding general productivity trends. In 
order to understand localised road freight movements this data must include a spatial element. 
This can be achieved by including origin and destination data and the assumption that vehicles are 
using the key freight routes. If specific restricted access vehicle configurations can be identified it is 
possible and reasonable to assume that these vehicles are using the approved network between 
the origin and destination. 
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Figure 3.6 show a spatial visualisation of road freight movements, by origin and destination, for the 
12 months ended 31 October 2014. This example was sourced from the ABS Road Freight 
Movements Survey and adapted from material produced by David Mitchell (BITRE) for the ARTSA 
Data forum held in September 2016. 

Figure 3.6:   Example of road freight movements 

 
Source: ABS Road Freight Movements Survey and adapted from material produced by David Mitchell (BITRE) for the ARTSA Data 
forum held in September 2016. 

Similarities exist between the data shown in Figure 3.6, the key freight routes shown in Figure 3.7 
and vehicle movements (based on Transport Certification Australia (TCA) data) shown in 
Figure 3.8. 
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Figure 3.7:   Key freight routes 

 
Source: Adapted from material produced for the NHVR Portal Awareness Information Session held in June 2017. 

Figure 3.8:   Vehicle movement visualisation based on TCA data 

 
Source: Adapted from material produced by Paul Corkill, General Manager Operations, TCA. 
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3.2 Summary of Understanding the Freight Task 

The key points for understanding the freight task are as follows: 

� The Australian Bureau of Statistics (ABS) Motor Vehicle Census (MVC) provides information 
on the total number for vehicles registered in Australia each year. Although the data is 
thorough and includes records for all vehicles, the vehicle categories are broad and provide 
limited scope for integration of an individual vehicle or unique configuration types. 

� Of the registered heavy vehicles in Australia 81% were light commercial vehicles, 13% were 
either light or heavy rigid trucks and 3% were articulated trucks. 

� The ABS Road Freight Movements Survey (RFMS) provides a detailed survey of freight 
movements in Australia for the periods in which the survey is conducted. 

� The National Exchange of Vehicle and Driver Information System (NEVDIS) provides details 
of vehicles based on registration data, including each vehicle’s Vehicle Identification Number 
(VIN). 

� The Australian Road Transport Suppliers Association (ARTSA) provides a service which 
adds value to the NEVDIS data and prepares quarterly and yearly data summaries available 
for purchase as ARTSA Truck and Trailer reports. 

� Spatial data included in the RFMS contains detailed information that provides insight into the 
volumes carried on the key freight routes. However, a detailed survey such as this is costly 
and is not conducted on a regular basis. Therefore, the need for a cost-effective means of 
gathering similar spatial data remains. 
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4 HEAVY VEHICLE CLASSIFICATION 

This section of the report describes the vehicle classes used in heavy vehicle regulation and the 
vehicle attributes that are important to consider when determining access rights for restricted 
access vehicles. 

4.1 National Heavy Vehicle Classes 

A heavy vehicle is defined in legislation as a vehicle with a GVM exceeding 4.5 tonnes and 
includes trailers. The NHVR is Australia’s independent regulator for all vehicles over 4.5 tonnes 
GVM. It also administers the HVNL. The national law applies in Queensland as well as the 
Australian Capital Territory, New South Wales, Queensland, South Australia, Tasmania and 
Victoria. 

The vehicle class system employed in the HVNL provides a basis for national vehicle classes; 
namely Class 1, Class 2 and Class 3 (Figure 4.1). 

Figure 4.1:   Heavy vehicle classes 

 

These heavy vehicle classes cover all the heavy vehicles in operation on the network.  Whilst the 
vehicle classes provide a means for applying the HVNL, it is more common to describe vehicle by 
their category or type. 

The following vehicle categories can be used to describe the vehicles that exist within each 
category. 

� general access vehicles 

� special purpose vehicles 

� agricultural vehicles 

� oversize-overmass vehicles 

� restricted access freight vehicles 

� controlled access buses 

� tow trucks 

� other vehicles, that do not fit into the previously-listed categories. 

NHVL VEHICLE CLASSES

General access vehicles

Class 1

Class 2

Class 3
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4.1.1 Class 1 Vehicle 

A Class 1 vehicle is defined in the HVNL (Chapter 4, Part 4.5, Division 1, Section 116) as follows:  

A heavy vehicle is a Class 1 heavy vehicle if it, together with its load, does not comply with a 
prescribed mass requirement or prescribed dimension requirement applying to it, and 

(a) It is a special purpose vehicle; or 

(b) It is an agricultural vehicle other than an agricultural trailer; or 

note: See subsection (2) for agricultural trailers 

(c) It 

(i) is a heavy vehicle carrying, or designed for the purpose of carrying a large indivisible item, 
including, for example, a combination including a low loader; but 

(ii) is not a road train or B-double, or carrying a freight container designed for multi-modal transport. 

4.1.2 Class 2 Vehicle 

A class 2 vehicle is defined in the HVNL (Chapter 4, Part 4.6, Division 1, Section 136) as follows: 

A heavy vehicle is a class 2 heavy vehicle if: 

(a) It 

(i) complies with the mass requirements and prescribed dimension requirements applying to it; and 
is: 

A. a B-double; or 

B. a road train; or 

C. a bus, other than an articulated bus, that is longer than 12.5 m; or 

D. a combination designed and built to carry vehicles on more than 1 deck that, together 
with its load is longer than 19 m or higher than 4.3 m; or 

E. A motor vehicle, or a combination, that is higher than 4.3 m and is built to carry cattle, 
sheep, pigs or horses; or 

(b) It is a PBS vehicle. 

4.1.3 Class 3 Vehicle 

A class 3 vehicle is defined in the HVNL (Chapter 4, Part 4.5, Division 1, Section 116) as follows: 

A heavy vehicle is a Class 3 heavy vehicle if: 

(a) it, together with its load, does not comply with a prescribed mass requirement or prescribed dimension 
requirement applying to it; and 

(b) it is not a Class 1 heavy vehicle. 

The three HVNL classes and their categories have been grouped accordingly as shown Figure 4.2. 
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Figure 4.2:   HVNL classes and their categories 

 
Within each category there are a number of different vehicle types or configurations. For example, 
the restricted access freight-carrying vehicles can include the following vehicle configurations. 

� B-doubles, A-doubles 

� B-triples, A-triples, AB-triples, BA-triples 

� ABB-quads, BAB-quads, AAB-quads, BAA-quads. 

The NHVR has produced a list of common heavy freight vehicle configurations. It is not a 
comprehensive representation of the entire Australian heavy vehicle fleet; its purpose is to assist 
industry and road managers by providing common terminology. 

4.2 Austroads Vehicle Classes 

The Austroads vehicle classification system, shown in Table 4.1, is based on the number of axles, 
axle groups and length of the vehicle. The features of the Austroads vehicle classes are: 

� 12 classes 

� progressively increases from two-axle buses and rigid trucks to triple road trains 

� classes are based on vehicle length, number of axles and number of axle groups. 

The Austroads vehicle classes include the metrics: axles and axle groups. This suggests this 
vehicle classification is based on the impact on pavements and bridges. 

NHVL VEHICLE CLASSVEHICLE CATEGORY

General access vehiclesGeneral access vehicles

Class 1

Special purpose vehicles

Agricultural vehicles

Oversize/overmass vehicles

Unladen platform trailers

Class 2

Restricted access freight vehicles

Controlled access buses

Class 3
Restricted access freight vehicles

Tow trucks
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Table 4.1:   Austroads classification table for vehicles 

 
Source: Austroads (2013). 

4.3 Performance Based Standards (PBS) Vehicle Levels 

The PBS scheme is an alternative heavy vehicle access scheme which is performance based’ It 
provides an alternative to the current requirement to meet the prescriptive mass and dimension 
limits as outlined in regulations or notices. The PBS scheme is based on the premise that access is 
granted on the basis of how a vehicle performs. For example, this allows vehicles that do not 
comply with the prescriptive regulations to access a portion of the road network that is deemed 
suitable. Under PBS, the vehicle in question must undergo assessment and certification to 
determine whether it satisfies the safety and performance criteria. The performance of the vehicle 
is matched to an appropriate level of access, as summarised in Table 4.2. 

Table 4.2:   Vehicle levels according to the PBS scheme 

Vehicle 
performance 

PBS road 
access level 

Example 
PBS vehicle length limit 

A B 

Level 1 1 Semi-trailer, truck and trailer, short B-double 20 m 

Level 2 2A 2B Long B-double, short A-double, short B-triple 26 m 30 m 

Level 3 3A 3B AB-triple, long A-double 36.5 m 42 m 

Level 4 4A 4B A-triple, quad road train 53.5 m 60 m 
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The levels of access have been defined using the PBS network classification guidelines (NTC 
2008).  The majority of road managers have embraced the PBS scheme and have either classified 
or are in the process of classifying parts of their road network as PBS networks.  Despite the 
benefits of PBS, the vast majority of vehicles operating on the Australian road network do so under 
prescriptive regulations, with less than 0.1% of the fleet being PBS vehicles (Arredondo 2012) but 
the expectation is that this will grow over the next decade.  PBS vehicles currently operate under 
permit, and in order to receive a permit a number of steps must be completed which includes a 
vehicle assessment.  This process requires more time, effort and expense to the applicant which 
inhibits the take-up of PBS.  Nonetheless, the performance standards - the foundation on which 
PBS stands - are based on proven research and are well accepted. 

4.4 Other Vehicle Classes 

This section of the report describes three alternative vehicles vehicle classifications used by Main 
Road Western Australia (MRWA), the National Transport Commission (NTC) and the Australian 
Transport Assessment and Planning (ATAP) Guidelines. 

4.4.1 Vehicle Classification: Main Roads Western Australia 

MRWA has developed a comprehensive ‘Restricted Access Vehicles’ (RAV) classification system 
for its prime mover and rigid truck combinations. The system segregates heavy vehicles into 10 
categories. The categories are based upon vehicle (combination) type, with each having its own 
prescribed maximum length, mass, number of axles and axle groups. The main features of the 
MRWA RAV classification system are: 

� every freight vehicle has a category 

� there is a direct link to access (e.g. Category 1 vehicles operate on Network 1 routes) 

� it is simple and well understood by operators 

� it does not include special-purpose vehicles (SPVs), over-size/over-mass (OSOM), tow 
trucks or agricultural vehicles, although MRWA has a similar system for low loaders and 
platform trailers. 

In addition, MRWA also has classifications for prime movers hauling low loaders and platform 
trailers under period permit arrangements. This approach has been shown to be very effective in 
Western Australia, although compatibility issues exist with other road managers, especially relating 
to length limits. 

4.4.2 Vehicle Classification: National Transport Commission 

When determining heavy vehicle road user charges, the NTC classified heavy vehicles into over 25 
separate classes. The main features of the NTC vehicle classification are as follows: 

� most major vehicle groups are captured 

� it progressively increases from 4.5 tonne rigid trucks to triple road trains and SPVs 

� classes are based on the number of vehicle units, trailer units, mass and axle configuration 

� heavy vehicles are differentiated according to vehicle type, axle configuration, number of 
trailers and GVM 

� it is not used elsewhere. 

4.4.3 Australian Transport Assessment and Planning Guidelines 

The ATAP Guidelines provides parameter (unit) values for use by economic evaluation 
practitioners in Australian jurisdictions, as well as models to estimate vehicle operating costs 
(VOC) and, in turn, calculate road user costs (RUC) for the purposes of cost-benefit analysis 
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(CBA). In order to address these issues, the ATAP developed a 20 vehicle classification system 
appropriate to Australia. This was undertaken as it is broadly consistent with the vehicle 
classifications contained in Austroads (2013). It provides a sufficiently broad range of vehicle types 
from which practitioners can select the vehicles most appropriate to their local vehicle fleets. The 
ATAP 20-vehicle classification provide further dissection of the 12 Austroads vehicles classes, but 
still neither include the necessary resolution to represent the complex range of vehicle types in 
Australia. The 20 vehicle types are listed in Table 4.3. 

Table 4.3:   Vehicle classifications – ATAP guidelines (2016) 

Vehicle types Vehicle types 

01. Small Car 11. Artic 5 Axle 

02. Medium Car 12. Artic 6 Axle 

03. Large Car 13. Rigid + 5 Axle Dog 

04. Courier Van-Utility  14. B-Double 

05. 4WD Mid-Size Petrol 15. Twin steer + 5 Axle Dog 

06. Light Rigid 16. A-Double 

07. Medium Rigid 17. B Triple 

08. Heavy Rigid 18. A B Combination 

09. Heavy Bus 19. A-Triple 

10. Artic 4 Axle 20. Double B-Double 

4.5 Summary of Vehicle Classification 

The key points regarding the vehicle classifications are as follows: 

� A heavy vehicle is a vehicle with a GVM exceeding 4.5 tonnes and includes trailers. 

� The vehicle class system employed in the HVNL) provides a basis for national vehicle 
classes: namely Class 1, Class 2 and Class 3. 

� There are three vehicle classifications that are specific to quantifying the costs and benefits 
of vehicles (NTC, ATAP and Austroads). These classifications are not useful for managing 
heavy vehicle access. 

� The national approach (excluding the NT and WA) is to adopt the PBS vehicle classification 
for managing heavy vehicles access. 

� The NHVR has defined the heavy vehicle configurations that are permitted access the 
Australian road network. These definitions are required to identify which conditions are 
applicable to certain vehicles access permits. 

� The vehicle class, PBS level, and vehicle configuration are required in order to understand 
which conditions are applicable to certain vehicles access permits. 

� Although vehicle classification is important for the application and enforcement of conditions, 
it is not critical if vehicle movements are being monitored to understand network utilisation. 
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5 HEAVY VEHICLE ATTRIBUTES 

Heavy vehicle attributes such as wheelbase, rear overhang, axle group masses are diverse and 
varied, especially when compared to passenger cars. Table 5.1 lists heavy vehicle attributes that 
are listed in mass and dimensions regulations, notices or gazettes and considered when making 
heavy vehicles access decisions. Many restricted access vehicles gain access to the road network 
via the PBS scheme, which is based on the premise that prescriptive dimensions do not matter if 
the vehicle is proven to perform satisfactorily. However, despite the PBS scheme offering flexibility 
for many vehicles attributes, access is granted conditional to limits on mass, length, width, height 
and axle spacing being adhered to. Furthermore, the proven performance of a PBS vehicle is 
intrinsically linked to that vehicle only, therefore every attribute that defines the vehicle is critical to 
its performance and consequently its access. 

Table 5.1:   Heavy vehicle attributes commonly linked to access 

Attributes Description 

Dimensions 

Overall length � Overall longitudinal dimension of a vehicle or combination of vehicles including load 

Wheelbase (prime mover/rigid 
truck) 

� Longitudinal distance from the centre of the steering axle to the geometric centre of the drive axle unit 
of a tractor 

Wheelbase (trailer) 
� The longitudinal distance from the centre of the kingpin of a semi-trailer, or the turntable of a full trailer, 

or the hitching device on a trailer to the centre of the rearmost axle group of the trailer 

Rear overhang 

� Of prime mover/rigid truck: longitudinal distance from the centre of the last axle group of the vehicle 
unit to the rearmost point of the vehicle or cargo, whichever is greater 

� Of semi-trailer: longitudinal distance from the rearmost axle group of the vehicle unit to the rearmost 
point of the unit or cargo, whichever is greater 

Forward projection 

� Of prime mover/rigid truck: longitudinal distance from the centre of the steer axle to the foremost point 
of the vehicle or cargo, whichever is greater 

� Of trailer: longitudinal distance from the fifth wheel connection to the foremost point of the unit body or 
cargo, whichever is greater 

Height � Maximum overall vertical distance from the highest point on the vehicle or load to the ground 

Width 
� Maximum lateral distance of a vehicle or combination of vehicles including load; does not include 

mirrors, signalling devices and side-mounted lamps 

Axle spacing � Longitudinal dimension between the centres of adjacent axles 

Ground contact width � The distance between the outer edge of the contact patch of the outside tyres on an axle 

Ground Clearance 
� The minimum distance to the ground from the underside of a vehicle excluding its tyres, wheels, wheel 

hubs, brake backing plates and flexible mudguards or mudflaps 

Tyre width � The width of the contact patch of each tyre 

Axle mass limits 

Mass limits related to tyre width � Mass limits defined in relation to the tyre contact width 

No of tyres per axle – 

Ground contact width � The distance between the outer edge of the contact patch of the outside tyres on an axle 

Mass limits of axle (single axles 
or axle groups) 

� The maximum limit of the sum of all wheel loads on an axle of a vehicle 

Other mass limits 

Gross combination mass 

� The maximum laden mass of a motor vehicle combination as specified by the manufacturer. 

� The maximum of the sum of the gross vehicle mass of the hauling unit plus the sum of the axle mass 
of any vehicle capable of being drawn as a trailer 

Gross vehicle mass � Tare weight (unladen weight) of the motor vehicle plus its maximum carrying capacity 

All the vehicle attributes listed in Table 5.1 can be critical to heavy vehicle access and must be 
measurable and enforceable. 
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Table 5.2 lists the attributes and the vehicle categories that are applied when determining network 
access. 

Table 5.2:   Vehicle attributes linked to access conditions by vehicle type 

Attribute 
Special 
purpose 

Agricultural 
Oversize/ 
over-mass 

Unladen 
platform 
trailers 

Restricted 
access 
freight 
vehicles 

Controlled 
access 
buses 

Tow trucks 

Length � � � � � � � 

Width � � � � � � � 

Height � � � � � � � 

GCM �  � �    

Axle mass  � �  � � � 

Rear overhang � � �    � 

Front overhang �       

Ground contact   � �     

Tyre width   �     

Axle spacing   �  �   

 

Heavy vehicle data and mobile solutions are applicable to all vehicle types and classes. The focus 
of this scoping study focuses on how data and mobile solutions are applicable to restricted access 
freight vehicles only. The decision to narrow the focus was necessary to provide maximum value, 
restricted access freight vehicles were selected as they perform the majority of the freight task. 

5.1 ummary of Vehicle Attributes 

The key points regarding vehicle attributes are as follows: 

� Heavy vehicle attributes are diverse and varying in importance depending on the vehicle type 
and use. 

� Some attributes are important for certain vehicle types only; it is therefore important to 
identify the vehicle configuration. 

� PBS vehicles are not exempt from prescriptive mass and dimension limits. 

� For PBS vehicles, every attribute that defines the vehicles is critical to its performance and 
consequently its access. 

� The essential vehicle attributes for managing network access are listed in Table 5.3.   

Table 5.3:   Basic vehicle attributes for managing heavy vehicle access 

Attribute Restricted access freight vehicles 

Length � 

Width � 

Height � 

Axle mass � 

GCM � 

Axle spacing � 

 
These attributes will be explored through the vehicle data sources in Section 8.2. 
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6 HEAVY VEHICLE COMPLIANCE DATA 

This section of the report presents an example of weigh-in-motion (WIM) compliance data supplied 
by TMR. 

6.1 Case Study: WIM Data 

Figure 6.1 shows the locations of WIM sites in Queensland. 

Figure 6.1:   WIM locations in Queensland 

 
Source: Adapted from TMR data. 

The following information is provided by WIM devices: 

� axle group mass 

� number of axles 

� number of axle groups. 

This basic information can be used to determine the vehicle type, class and GVM or GCM. This 
data is useful for compliance and enforcement purposes. 
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Figure 6.2 shows an example of the data collected at the Belmont WIM site. 

Figure 6.2:   Example of WIM data GVM by Austroads vehicle class 

 
Source: Adapted from TMR data. 

WIM data provides greater value when combined with other data sources. Vehicles participating in 
the Intelligent Access Program (IAP) generate non-compliance reports (described in Section 7.2.1) 
which are provided to TMR were not reviewed as part of this study but as these reports  

An example of combining WIM data with truck telematics data (supplied by industry) is shown in 
Figure 6.3. In this example, the telematics device provides information on the vehicle’s location and 
its approximate total mass via on-board scales. Through basic interpretation of the data it can be 
assumed that the vehicle began its journey in Toowoomba (unladen) and travelled to the Port of 
Brisbane where it was loaded before returning to Toowoomba (laden). During this journey, the 
vehicle passed through the WIM station at Belmont. The WIM data provides more information 
including the axle group masses, axle spacings and vehicle configuration. This information allows 
for a better understanding of the impact this vehicle will have on the pavement and bridges on its 
return journey. The WIM data can now be coupled to this vehicle as it continues its journey to its 
destination. 
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Figure 6.3:   WIM and truck telematics example 

 
Source: Adapted from TMR WIM data and industry telematics. 

6.2 Summary of Compliance Data 

The key points regarding compliance data sources are as follows: 

� The devices and systems (including the IAP) used to gather vehicle data for compliance and 
enforcement purposes are becoming more advanced and can provide more information 
about the vehicle. 

� When combined with truck telematics data, WIM data allows for a better understanding of the 
impact a vehicle will have on the pavement and bridges during its journey. 

� WIM data can be enhanced when combined with other heavy vehicle enforcement 
technologies such as ANPR, height detection and The Infra-Red Traffic Logger (TIRTL) 
counters allow for the vehicle to be identified and more vehicle attributes to be gathered. 
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7 VEHICLE DATA SOURCES 

This section of the report presents a list of available data sources that could be integrated to 
provide an improved understanding of road freight movements. 

A number of technologies and data sources exist to potentially fill the information gap for managing 
network access for restricted access vehicles. This study provides a summary of the current status 
of road side compliance and enforcement technology and explores the potential of vehicle 
telematics and GPS probe data. These data sources include: online databases, vehicle telematics, 
probe data and vehicle counters. 

7.1 Online Databases 

Table 7.1 provides a summary of the national vehicle publicly available databases that provide 
information relevant to understanding road freight movements. 

Table 7.1:   Summary of national vehicle datasets 

Source Description and data 

data.gov.au Data.gov.au is a national hub to access public data from around Australia. It contains about 50 000 datasets, 
many of which link to other government data sites (e.g. qld.data.gov.au), from 521 different organisations. Some 
organisations that have data listed include: 

• ABS 

• Road agencies 

• Local government 

• CSIRO 

• Bureau of Infrastructure, Transport and Regional Economics 

• Bureau of Meteorology  

• Geoscience Australia 

• Department of Infrastructure and Regional Development 

The site can provide API access and digital downloads depending on the data source and spatial data can be 
viewed with National Map. 

National Map (Figure 7.2) 

nationalmap.gov.au 

National Map is a website for map-based access to publicly available spatial data from Australian government 
agencies and is closely linked with data.gov.au.  

The site provides links back to the source of any data available for the map which in many cases can be 
downloaded. 

Aperture (Figure 7.3) 

arrbaperture.com 

Aperture is a web-based mapping system that provides access to vast amounts of transport-related data. Much of 
the data is from publicly available sources; however, it also includes internally developed datasets. 

The Aperture Toolbox is linked to Aperture and has provision to keep data and/or web tools in a secure 
environment requiring a login. 

The site is currently publicly available however it is still in beta form with many planned improvements. 

Australian Bureau of 
Statistics 

stat.data.abs.gov.au 

While ABS data are included in data.gov.au there is a lot on the ABS web site (and in stat.data.abs.gov.au) that is 
not included. The most notable thing missing from the other sources is spatial data. 

The most relevant data to the transport industry is likely to be the survey of motor vehicle usage. 

Geoscience Australia 

ga.gov.au/data-pubs 

Geoscience Australia has data linked to other providers however it is possible to directly access topographic 
maps, web map services and online spatial data tools directly via their website. 

BOM 

bom.gov.au 

Contains national climate and weather observation data details historic observations are not publicly available. 

 

A summary of the Queensland specific vehicle databases is provided in Table 7.2. 
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Table 7.2:   Summary of Queensland specific vehicle datasets 

Source Description and data 

Queensland Government data 
data.qld.gov.au 

The Queensland Government data web site contains information from many agencies 
including Transport and Main Roads Queensland. Available transport data includes: 

• road centreline (state roads and all roads) 

• bridge data (state roads) 

• Bluetooth travel limes (key links) 

• road traffic cameras 

• traffic census 

• Qld traffic Geo-JSON application program interface (API) 

• crash data 

• climate data. 

The site can provide API access and digital downloads depending on the data source. 

Brisbane City Council Open Data 
data.brisbane.qld.gov.au 

The Brisbane City Council Open Data web site contains datasets municipality that the Council 
has made publicly available. Available transport data includes: 

• corridor travel times 

• real time intersection traffic volume 

• road centreline 

• freight routes. 

The site can provide API access and digital downloads depending on the data source. 

NHVR portal (Figure 7.1) 
service.nhvr.gov.au 

The NHVR portal is an online service offering NHVR customers to submit online applications 
for heavy vehicles access. The site includes the following features: (1) the route planner 
allows customers to select an origin and destination and provides routing functionality with 
consideration to restricted access roads, (2) the mapping tool offers overlays of road 
categories and other relevant information such as the location of truck stop. 

Other local government Other local government organisations also make open datasets available via data.gov.au, 
these currently include: 

• Gold Coast City Council 

• Logan City Council 

• Morton Bay City Council 

 

Figure 7.1:   Route planner tool provided by the NHVR customer service portal 

 
Source: NHVR, Customer service portal. 
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Figure 7.2:   Online spatial data portal Aperture under development by ARRB 

 
Source: Aperture, ARRB. 

Figure 7.3:   Online spatial data portal National Map provided by the federal government 

 
Source: National map, Data61. 
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7.2 Vehicle Telematics 

Telematics refers to a broad set of technologies that are generally used to keep track of the status 
of a vehicle while it is on the road. Pervasive across the heavy vehicle industry, telematics devices 
are used primarily for fleet management. Installed individually in each vehicle, these systems can 
allow the location, speed and mass to be monitored at any time from a central location. 

When consolidated in raw form, telematics can typically provide the following data points about a 
vehicle fitted with the appropriate system at 30 second intervals or shorter: 

� vehicle make and model 

� GPS coordinates and heading 

� vehicle speed 

� vehicle mass. 

The use cases for such a rich dataset are essentially endless. Many transport operators use 
telematics to enforce speed limits within their organisation. Another common benefit of such a 
system is that it can facilitate the external fatigue monitoring of drivers, helping ensure that the 
correct breaks are being taken to decrease driver risk from tiredness. 

This type of data is ideal for the assessment and management of heavy vehicle access restriction 
compliance. The combination of vehicle location and attributes such as gross combination mass 
mean that truck movements can be cross-checked against the restricted access network – 
instantly yielding cases where operators have not been following the rules. With a large enough 
sample of telematics data, problematic areas could be unambiguously identified paving the way for 
the development of appropriate treatments. Hypothetically, if the telematics data-gathering 
apparatus on each vehicle were certified to be accurate enough – the data itself could be used 
directly in enforcement, with heavy vehicles being booked automatically should they use a 
restricted access road they are not certified for. 

The Intelligent Access Program (IAP) has been in existence since 2008 offering the first national 
regulatory telematics applications in Australia. Heavy vehicle operators utilise telematics to provide 
assistance to drivers, as well as tracking vehicles and their loads. IAP provides the platform for 
road managers to realise the potential of extending these commercial telematics services into the 
regulatory context. TCA administers and implements the IAP nationally. The IAP provides road 
managers with a source of telematics data but traditionally only for operators under the Higher 
Mass Limits (HML). The benefits and limitations of the IAP are described in more detail in Section 
7.2.1 and Section 7.2.2.  

Vehicle telematics data has some key limitations in relation to this use case. The first, and arguably 
least significant, of these is that not all heavy vehicles are necessarily fitted with such a system. 
The insights gleaned from telematics will likely be slightly biased towards representing the 
movement of large operators who have the resources to fit each of their vehicles with the 
technology. Given that most heavy vehicles subject to restricted access conditions would be under 
the umbrella of a large operator, this is not a concern. However, cases always exist and 
problematic areas frequented by non-compliant trucks without telematics devices could be missed. 
It remains to be seen how this bias would ultimately affect a large-scale analysis of access 
restriction compliance, and these shortcomings should be acknowledged but not prohibit further 
investigation of the potential use of telematics data. 

A second shortcoming of telematics data lies in its source. There are many different commercial 
telematics providers active in Australia, each providing their own unique fleet management 
products to operators. No universal telematics dataset exists for Australian vehicles. It is likely that 
each provider maintains uniquely formatted records that have their own access procedures and 
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policies. Until a standard exists for the consolidation of different telematics data sources, it will 
remain a difficult task to produce a representative sample of heavy vehicle traffic on a road network 
that can be used satisfactorily for analysis (with the exception of the IAP). If data from only one 
telematics data supplier is used for example, it would be quite possible to only receive vehicle data 
from a small number of operators that only operate on certain routes. This would not be very useful 
for investigating restricted access compliance across a whole network – the key is obtaining a 
representative sample of the heavy vehicle population.  

As an extension of the previous limitation, the major concern regarding the use of telematics data 
is privacy. Currently, vehicle telematics data is kept in entirely closed systems, often only privy to 
the operators using the data currently. The reason for this is simple – the location data of vehicles 
is valuable. With this information, you would be able to discern all of an organisation’s routes, trip 
timings and travel patterns. With the accompanying speed, mass and other attributes, you would 
also be able to see if an organisation is abiding by road rules and regulations, or even what types 
of vehicles constitute their fleet. This is sensitive information, and it is unlikely that any operator or 
telematics provider would provide it in unedited form to an external third party.  

Effective anonymisation will remain the key to using telematics data in an open and transparent 
fashion. It is simple to remove identifying information from vehicle entries, masking ID as well as 
make and model. However, location data can still reveal the locations of distribution centres and 
delivery points – this would still mean that vehicles and operators could be identified with 
contextual information and a moderate amount of effort. As a result, a robust set of policies needs 
to be developed surrounding the anonymisation of telematics data that can remove a sufficient 
number of identifying features before it can be plausibly used for analysing restricted access 
conditions. This would have to include masking of direct identifying features as mentioned, as well 
as indirect ones such as the start and end of vehicle trips for example. Further work needs to be 
completed in this area to investigate which techniques would be most effective at achieving this 
goal. Such an endeavour will become more difficult in time as inference techniques improve. 
Research has already shown that simply being in possession of speed and time data for a trip can 
be enough to estimate a trip destination in certain instances, without using GPS coordinate data.  

Vehicle telematics represents arguably the best source of data for analysing access restriction 
compliance. The rich combination of location and vehicle attribute data points are well suited to this 
role. However, a number of shortcomings must be worked through before it can be used in this 
fashion. The most significant hurdle will be the creation of a universal data format that different 
telematics providers can use, that can also facilitate standardised anonymisation policies to protect 
sensitive information about their client operators. This is not a trivial task, but would be feasible 
with the right approach and cooperation from industry. 

7.2.1 Benefits of IAP  

TCA certifies and audits IAP-SPs, to endure that all systems are accurate and reliable. There are 
currently five IAP-SPs certified with the TCA: 

� Transport Compliance Services (MTData) 

� Blackbox Control 

� Pinpoint Communications 

� Navman Wireless Australia 

� C-Track. 

The existence of only five IAP-accredited service providers appears low in comparison with the 
total number of service providers in the market. The costs to accreditation appear to be high; these 
certification costs may be a barrier to some service providers wishing to gain TCA certification and 
enter the IAP market. However, the five current service providers are participating in an active 
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market and the number of operators and vehicles operating under IAP is growing. This suggests 
that there is a sufficient number of options for operators wishing to join the IAP. Telematics 
providers offer a suite of products and for those suitably accredited, IAP is another product and is 
priced comparably. 

During consultation with an IAP-SP, it was suggested that a small number of operators, when first 
entering IAP, were concerned about road managers acting in response to minor breaches (such as 
speeding on downhill grades). This is no longer a concern for these operators or new participants, 
according to this IAP-SP. 

In general, the IAP provides a platform for better managing the network. This can result in even 
greater productivity gains than just those offered by HML. 

The NTC conducted a thorough review (NTC 2014) of the IAP. The key findings from that review 
are as follows: 

� The IAP is currently operational and available in six states: New South Wales, Queensland, 
South Australia, Tasmania, Victoria and Western Australia. 

� In July 2013 there were 2 483 vehicles enrolled in the IAP compared with an estimated take-
up number of 8 383. 

� Factors that may have contributed to the lower than expected vehicle take-up numbers are: 
road authorities have made fewer than the anticipated IAP applications available; the 
introduction of concessional mass limits; enrolment costs; the demand for HML may have 
been overestimated; and heavy vehicle access issues on local roads. 

� The estimated costs of the IAP to governments were around $203 million compared to the 
actual costs of around $68 million. The key factor for these lower costs is that not all states 
and territories have implemented the program and not all IAP applications have been used.  

� The estimated benefits of the program to governments were about $107 million. The NTC 
was unable to calculate the actual benefits to governments due to a lack of data. 

� The estimated program costs to industry were around $62 million over its first five years. The 
actual costs to industry range from $18.8 million to $24.3 million, based on 2 483 vehicles 
across four operational years. 

� The benefits of the program to transport operators were estimated to be around $280 million. 
The NTC was unable to calculate actual benefits to operators. Case studies from individual 
companies show benefits including greater payloads and fewer trips. 

� It appears that the objective of the IAP is being achieved. 

7.2.2 Benefits of IAP with on-board mass monitoring (IAPm) 

Participation in the IAP has been technically feasible for all HML operators since 2007. Greater 
benefits can be realised through the IAP including improved visibility and understanding of network 
utilisation. 

IAP-equipped vehicles provide a platform for on-board mass (OBM) monitoring which is expected 
to provide a major benefit to HML operation by reducing overloading. This theory is illustrated in 
Figure 7.4, which was produced by ARRB to show the effect that can result from increased mass 
limits coupled with increased monitoring. The result can be a narrowly distributed concentration of 
loads at the increased mass limit, compared with a wide distribution centred around the lower 
mass limit. As shown in the figure the HML example this can mean fewer loads well in excess (i.e. 
greater than 10%) of the legal limit. 
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Figure 7.4:   Theoretical effect of increased limits coupled with increased monitoring 

 
Source: ARRB. 

OBM provides another source of data on the critical vehicle attributes of axle group mass and 
gross combination mass. OBM may also provide an option for monitoring the health of the 
suspension to ensure it remains road friendly with potential to be incorporated as part of a 
compliance solution. 

A summary of the findings of the industry consultation with Transtech an IAP-SP is provided in 
Section 8.2. 

7.3 Probe Data 

The term ‘probe data’ refers to a broad family of GPS datasets detailing vehicle locations – usually 
collected from applications or devices present inside vehicles. For example, a provider of GPS 
navigation devices could assemble the locations of all vehicles using its technology at certain time 
intervals. This would represent a probe dataset. 

When paired with the appropriate vehicle attributes such as type and configuration, probe datasets 
are a strong candidate for analysing heavy vehicle movements. Probe data is, in essence, a 
decentralised form of telematics using information inferred from systems within a vehicle. Platforms 
have been built around the collection and analysis of this data, one of which is the HERE Traffic 
Analytics product. HERE collects and combines many sources of GPS location data provided 
through services such as its mobile navigation smartphone app and connected cars to provide a 
real-time picture of traffic conditions. A summary of the findings of the industry consultation with 
HERE is provided in Section 8.1.1. 

An exploratory investigation was undertaken using “HERE: trip data” to develop and interactive 
origin-destination map for regions around Brisbane. While the sample provided a limited number of 
records it was possible to map the travel times, travel time delays and proportion of vehicles 
travelling (from a given origin to destination) on TMC links in the region. Figure 7.5 shows the 
proportion of vehicles travelling (from a given origin to destination) on TMC links between the origin 
and destination. 

This type of map can give insight into the location of choke points on the network and be used to 
determine if there is a need for road upgrades. It can also has the potential to be combined with 
on-site traffic counters to extrapolate detailed traffic information at a point across the network using 
appropriate sampling. 
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Figure 7.5:   Origin destination visualisation used HERE trip data 

 
Source: ARRB. 

As with vehicle telematics, probe data is also beset by its own unique limitations. Not every vehicle 
is equipped to provide probe data. For example, if a vehicle is not connected to a HERE device in 
any way, apart from being detected by an external road sensor, the vehicle does not exist in the 
probe dataset. It is estimated that less than 5% of all traffic movements are captured by a probe 
data provider like HERE. While the penetration rate of this data is not an issue for assessing 
metrics such as the travel speed and time along certain roads to a satisfactory degree of accuracy, 
it does have implications on its use in the context of observing heavy vehicle movements with the 
aim to manage non-compliance. Trucks commonly constitute less than 10% of the overall traffic 
flow, which means that the amount of probe data related specifically to these vehicles can become 
prohibitively small. With small sample sizes, any statistics discerned from this data can be heavily 
affected by random chance – making any insights ultimately unreliable. 

More significantly, the use of probe data in this context requires the accurate identification of 
vehicle type at the very least. Depending on how the probe data is provided, this information may 
not be available. It is common for data of this type to be disseminated in an already aggregated 
form, for example in the form of average speeds along certain links of the network. If this is the 
case, information about individual vehicles will be unattainable – making this form of data unusable 
for assessing heavy vehicle access restriction compliance. Further investigation into the quality 
and granularity of different probe data sources is warranted to determine its usefulness in this 
context. 
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7.4 Vehicle Counters 

The proliferation of devices that count vehicles provides an opportunity to gather information 
covering a larger part of the road network. Traditionally WIM devices have been used to determine 
heavy vehicle compliance at a single or a small subset of key sites.  

STREAMS loop counter data, can be used to perform analysis along sections of the road network 
and ARRB has done so successfully for a portion of the Bruce Highway for TMR. 

TIRTL traffic counters provide some unique opportunities for gathering rich data, particularly as 
more sites are installed and when paired with devices like Automatic Number Plate Recognition 
(ANPR) and WIM sites. 

TIRTL traffic counters (in addition to vehicle counts) provide precision measurement of: 

� speed 

� volume 

� lane of travel (on a multi-lane road) 

� axle spacing. 

The unique aspect of these counters is the precision with which they can measure axle spacing, to 
the extent that heavy vehicles can be uniquely identified by their axle spacing. While identifying 
vehicles is not helpful in isolation, a network of counters can be used to trace vehicle routes or as 
‘gates’ for origin destination surveys. 

In addition to this TIRTL sites are increasingly being used in association with WIM sites, ANPR and 
over height or length detection technology. TIRTL sites are used to improve vehicle classification at 
WIM sites and trigger ANPR and other sensors at monitoring and enforcement sites. 

With sufficient TIRTL sites paired with additional detection technology and appropriate 
extrapolation (potentially in conjunction with probe data) it will be possible to produce a detailed 
picture of the vehicles and vehicle axle masses travelling on major roads. While exploration of this 
data extrapolation is relatively new, it is likely to be available in the next 12 months. A challenge to 
overcome, which may slow progress in this area, is to have sufficient sites installed to provide 
network coverage.  There are currently no TIRTL counters installed on the TMR road network. 

7.5 Summary of Vehicle Data Sources  

The key points regarding vehicle data sources are as follows: 

� There are several online databases that contain a broad range of topics relating to roads and 
freight. 

� Online portals/tools exist with functionality that allows these data sources to imported, 
filtered, analysed and presented in way that adds value. An example of such a system is the 
Aperture Toolbox under development by ARRB. 

� Publicly-available spatial data and TMR’s knowledge of its assets can be utilised to provide 
improved understanding of truck movements when combined with other data sources 
particularly telematics data. 

� Truck telematics data is a reliable source of data for vehicle ID, speed and location. Mass 
data can be gathered from vehicles fitted with on-board scales however this is not to an 
evidentiary standard.  
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� Truck telematics data is owned by the service providers and transport operators. TMR would 
not have access to this privately-owned data unless an agreement to share data is in place. 
Road managers have access to non-compliance reports via the IAP; however, this will only 
include data for vehicle participating in the program. 

� Probe data has low fleet penetration but nonetheless is a proven method to perform network 
operation analyses, including travel time peaks, speeds, volumes and O-D studies. 

� Traditional road management and compliance and enforcement technologies are becoming 
more advanced and can gather more data. 

� TIRTL traffic counters provide precision measurement of speed, volume, lane of travel (on a 
multi-lane road) and axle spacing. 

� In addition to this TIRTL sites are increasingly being used in association with WIM sites, 
ANPR and over height or length detection technology. 

� With sufficient TIRTL sites paired with additional detection technology and appropriate 
extrapolation (potentially in conjunction with probe data) it will be possible to produce a 
detailed picture of the vehicles and vehicle axle masses travelling on major roads. 
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8 INDUSTRY CONSULTATION 

ARRB consulted with technology providers to better understand the requirements specifically 
related to developing a mobile application to aid in the enforcement and management of heavy 
vehicle access conditions and restrictions. Through the consultation ARRB met with map providers 
(open location platform), telematics service providers and mobile application developers. 

The findings are presented in the following sections: 

� Section 8.1 – Open location platforms  

� Section 8.2  – Telematics service providers 

� Section 8.3  – Mobile application developers. 

8.1 Open location platforms 

This section discusses mobile mapping solutions, referred to as open location platforms, which 
could be incorporated in a mobile (phone) application. Four mobile mapping methods were 
identified as suitable for managing heavy vehicle access and in particular reducing possible access 
infringements on the TMR network: 

� geo-fencing 

� map software development kits 

� Bluetooth beacons 

� Personal portable navigation devices. 

All proposed solutions require mobile phone apps to be developed or in-vehicle device to operate. 
Geo-fencing and map software development kits require only a mobile app on a smartphone or 
navigation device; Bluetooth beacons require roadside installations on site. 

Geo-fencing 

The concept of a geo-fence is to create a virtual barrier on a map for a real-world geographic area. 
A virtual ‘fence’ can be constructed around a location and a mobile device, which crosses the 
fence can be configured to send a notification or warning. 

During industry consultation, geo-fencing has been proposed by both app developers and the 
implementation process is discussed in Section 8.3.1 and Section 8.3.2.  

Map Software Development Kits (SDK) 

A map SDK provides a set of programming interfaces to allow developers to build mobile apps 
using detailed maps from map providers. During industry consultation only HERE Maps (HERE) 
were identified to collect and display heavy vehicle attributes (discussed in Section 5); the HERE 
Maps SDK allows mobile app developers to utilise this map information in their products.  

Bluetooth Beacons 

Bluetooth low energy devices, such as Apple’s iBeacon, broadcast a Bluetooth signal to nearby 
mobile devices and can be used to display a message or prompt on mobile phones. There are 
currently Bluetooth beacons available that target Apple devices, Android or both platforms. 

Bluetooth beacons may be installed roadside as a single unit or at multiple locations on the 
roadside, preferably where the vehicle is travelling at low speed, such as roundabouts, bends and 
turns. The beacon will interact with the driver’s mobile device and send a message or push 
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notification. To do this, an app must be installed on the mobile device prior. Once installed, the app 
may stay dormant and will require minimal computational power from the mobile device. 

The beacon technology will send a message or notification to the mobile device through the 
following process: 

1. Wake app: the dormant app on the mobile device receives a Bluetooth signal from the 
beacon and is activated. 

2. Read code: the beacon obtains details of traveller and vehicle. 

3. Contact server: the beacon compares the traveller information with the access restrictions 
and determines if the vehicle is compliant or not. 

4. Make decision: if the vehicle is non-compliant, a warning message or signal will be sent to 
the mobile device to warn the driver against proceeding. 

The following limitations and obstacles in applying this method have been identified: 

� drivers must have the app installed on their device prior to beginning their journey 

� Bluetooth must be enabled on the mobile device 

� push notifications and/or app messaging must be enabled 

� drivers must have a smartphone device compatible with the beacon 

� vehicle details must be entered for each vehicle. 

Use cases of Bluetooth beacons have only been identified for sending content to mobile phones 
while people are walking, such as sending the schedule of game times to people when they walk 
through the entrance of a sporting arena, or a pop-up promotion of a new product or meal when 
walking past a fast food restaurant.  

No use cases have been found for Bluetooth beacons engaging mobile phones in moving vehicles. 
There is a possibility that beacons will not be able to establish a connection and transfer data while 
the moving vehicle would be within range of the beacon. 

Personal Portable Navigation Devices  

Portable navigation devices (PND) such as those provided by Navman, TomTom and Garmin, use 
global positioning systems (GPS) to calculate routes and provide navigation functions to drivers. 
These devices may be installed in vehicles during manufacturing or clip to the windscreen. 

Navman and Garmin offer heavy vehicle specific products built over HERE’s maps. In these heavy 
vehicle specific products, the user (driver) is to enter their vehicle characteristics (such as height, 
length, weight) and the navigation system will calculate a safe route for the vehicle, considering 
any road restrictions and access conditions, applicable based on the entered information. 

TomTom has a trucking model of navigation system available in Europe. Currently TomTom does 
not offer a product specific to trucks, with heavy vehicle attributes, in Australia. 

8.1.1 HERE Technologies 

ARRB met with Rohan Fernando, Sunny Wijewardana and Nick Preston from HERE Technologies 
(HERE). Formerly known as NAVTEQ, the new unified HERE brand was established in 2012, with 
primary investors AUDI AG, BMW Group and Daimler AG. HERE create high definition maps for 
navigation system providers; HERE maps are prevalent throughout in-car navigation systems in 
BMW, Garmin, Toyota, Yahoo and many more. 
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HERE’s heavy vehicle information has road access conditions already loaded onto the map, which 
can be used to reroute heavy vehicles based on road restrictions through a heavy vehicle 
navigation app. 

Map attributes 

HERE has included heavy vehicle specific attributes in their maps based on road restrictions and 
verified by roadside signage information collected during road surveys. The attributes recognise 
restrictions placed on height, length, weight and any other posted restrictions. App developers and 
telematics providers, such as Transtech, can utilise HERE’s heavy vehicle attributes to create 
route compliance tools. 

A road on the HERE map network is comprised of links; a link is mapped along the centreline of 
the road and may vary from less than 100 m in length to 1.5 km. Each link has attributes assigned 
to it that may include dimensional restrictions and B-double restricted access. 

HERE create high definition 3D maps by collecting ‘true data’ on road surveys. 3D maps can be 
used in simulations to detect the drivability of the road with consideration to attributes, which are 
not apparent on a 2D map, such as height, surface undulation and road gradient. 

Product Viability 

Commercially available devices from Navman and Garmin use HERE maps in their navigations. 
Both Navman and Garmin sell truck navigation devices (Garmin’s trucking option is called Dezl) 
which utilise HERE’s heavy vehicle attributes. These are off-the-shelf products available now. 

8.1.2 Intelematics 

ARRB met with Fred Curtis and Brian Smith from Intelematics. 

Intelematics provides telematics programs and content services focused on motoring mobility and 
has been operating programs in Australia since 1999. Intelematics’ flagship service is SUNA Traffic 
Channel, which is Australia’s leading digital traffic information and can be found in many in car 
navigation systems. 

Map attributes 

There are currently no map attributes specific to heavy vehicles offered by Suna. Suna maps are 
developed to an international standard by overseas offices, usually based in Europe. It is very 
difficult to edit the map for individual cases. The process for entering a new feature into the map is 
as follows: 

1. Collect the data. 

2. Enter the data into the base map; data must be entered as a heavy vehicle attribute. 

3. Business to business interaction between the map provider and the navigation system 
developers to find a way to utilise the new data. 

4. Implement warning system and update navigation software. 

Intelematics believed the greatest hurdle in this process as step 3: finding a way to utilise the map 
information. This step requires a third-party navigation service provider to create a platform which 
either displays non-compliance warnings to drivers or automatically re-routes the journey. 

A fundamental issue with the Intelematics framework is that a warning message will affect all 
drivers in the area, including those that are not impacted by the particular restriction. Targeting only 
heavy vehicles through the navigation system may require input from the driver, perhaps to enter 
their vehicle length. 
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There are many other locations and scenarios resulting in high incident rate for specific vehicle 
types, which could be flagged in navigation systems, e.g. pinpointing underpasses, and tunnels for 
over-height vehicles. The recurrent issue for map developers is how to display this information and 
target the vehicles that may be of risk without affecting other road users. 

Product Viability 

Intelematics advised that the introduction of a new app to warn drivers of the Gorge might cause 
more problems than it is able to solve. The major problem is targeting a small number of drivers 
who may be driving a non-compliant vehicle into a particular geo-fenced area without confusing 
other (compliant) drivers. 

Another obstacle identified by Intelematics was the cost of developing a new app. Developing a 
simple app for common mobile operating systems may be relatively inexpensive, however further 
investment will be required to develop the app for multiple platforms and phone models. The app 
would only be effective if majority of the driver population was using it; therefore, a flexible, 
adaptable app available on most platforms and phones would be required. 

8.1.3 Summary of Open Location Platforms 

The following conclusions have been made for utilising open location platforms: 

� Geo-fencing is a proven method for identifying location based non-compliance and is used 
by mobile applications and telematics devices. 

� Truck specific PNDs are not common, with the majority of heavy vehicles being fitted with 
telematics in vehicle units. Telematics devices offer more scope than PNDs. 

� Bluetooth beacons are used to engage with personal Bluetooth devices (mobile phones).  No 
heavy vehicle specific use cases were identified.  Bluetooth devices do not offer cost 
effective means for identifying vehicles and their attributes when compared to telematics 
devices. 

� A map SDK provides a set of programming interfaces to allow developers to build mobile 
apps using detailed maps from map providers. During industry consultation only HERE Maps 
(HERE) were identified to collect and display heavy vehicle attributes. 

� The HERE open location platform offers scope for managing heavy vehicle access. 

� HERE Maps offer usable heavy vehicle data that is available right now, and has been 
available since 2009, for routing of heavy vehicles. The heavy vehicle attributes are installed 
in off-the-shelf Navman and Garmin devices or can be utilised by app developers using the 
HERE Maps SDK. 

� In order to utilise the existing HERE maps with heavy vehicle attributes, a navigation service 
provider must offer a device or app that accesses the map information and relays it to the 
driver in a timely and useful manner. 

ARRB consulted with a telematics service provider, Transtech, and two app developers, Outware 
Mobile and Spark Digital to understand the use of HERE maps in their products and services. 

8.2 Telematics Service Providers  

ARRB met with Anthony Laras and Val Kennedy from Transtech. Transtech have been acquired by 
Navman Wireless, but provide the same products under the Transtech brand. 

8.2.1 Transtech 

Transtech develops integrated mobile and compliance solutions for the transport and logistics 
industry, providing the following services: 
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� in-vehicle units 

� vehicle navigation and tracking 

� vehicle speed monitoring 

� driver fatigue management 

� on-board real-time load/mass monitoring  

� mass management & pre-trip checklist solution to help meet NHVAS requirements. 

� IAP services 

SmartNav is a navigation app developed by Transtech for heavy vehicles. It calculates safe and 
compliant routes for the vehicle’s characteristics entered into the navigation device by the driver. 
SmartNav uses the HERE map, launches a routing app developed by Sygic and integrates this 
with heavy vehicle attributes such as length, speed and weight. 

Vehicle Attributes 

The Transtech devices and apps allow the driver to enter multiple characteristics of their vehicle, 
including dimensions and weight. A sample of the truck settings is included in Figure 8.1. 

Figure 8.1:  Truck characteristics: Transtech 

 
 

Transtech provide route compliance from both a driver’s perspective and a ‘back-end’ perspective 
for fleet manager, whereby transport operators can save locations through backend software and 
create alerts. A transport operator may define map attributes such as a geo-fence to restrict access 
of an area for their fleet; the geo-fence service is managed through a web interface that transport 
operator is able to log on to and administer themselves. 

Product Viability 

A Transtech navigation device calculates a route based on the vehicle characteristics, with 
consideration to any restrictions places on roads. A geo-fenced area can be recognised as a 
restricted access area on Transtech devices; the SmartNav app already has all of the 
functionalities required to deter restricted access vehicles from entering the area. Therefore, trucks 
fitted with Transtech devices will not be navigated through a restricted geo-fenced area. 
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8.2.2 Summary of Telematics Providers 

Following industry consultation with telematics providers, ARRB has made the following 
conclusions: 

� telematics offer business to business solutions that can be catered to individual vehicles and 
customers. 

� heavy vehicles fitted with Transtech navigation products are routed to roads they are 
approved to use only 

� the Transtech product allows for the critical vehicle attributes to be entered for individual 
vehicles 

� Vehicle IDs and attributes are recorded and available for further analysis via a web interface. 
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8.3 Mobile Application Builders  

ARRB consulted with Outware Mobile and Spark Digital on the possible solution to heavy vehicle 
navigation and management through a mobile app. Both companies discussed mobile applications 
that creates a geo-fence around areas of interest and sends warnings to the mobile phone when 
the geo-fence is crossed.  

The use of HERE’s map SDK was also discussed; however, neither app developer had experience 
with this product. 

8.3.1 Outware Mobile 

Outware is Australia’s leading mobile software design and app development company. Outware 
have designed apps for clients such as the NSW Government, Google, ANZ, Coles and the AFL. 
ARRB met with Jarrod Pepper and Alex Burton from Outware. 

Previous apps developed by Outware for the NSW Government include ORPA, which is used by 
the Department of Transport (DoT) NSW. It allows DoT officers to scan Opal card with their phone 
to check the ticket validity of commuters. ORPA was awarded the Gold Winner in the 2015 App 
Design Awards. Details of this app have been further discussed in Appendix A, together with an 
app developed for the NSW Environment Protection Agency. 

Development Process 

The app development process that Outware follows is comprised of two phases: pre-development 
and development. 

Pre-Development 

Pre-development is also termed the scope and design phase. During this phase, Outware 
establishes the objectives of the client and essentially create the app’s blueprint. The ideation, 
wireframe and user experience for the app are defined. The process for the pre-development stage 
is as follows: 

1. Planning and research – working with the customer to understand the problem statement, 
collate information including: user experience, analytics, API documentation, digital strategy. 
Including three days to gather insight on user behaviour, goals, attitudes. 

2. Workshop – three days to define the scope, discuss and prioritise, develop designs. 

3. Prototyping and testing – create an interactive prototype, run test scripts, usability testing, 
analysis and re-prototyping. 

4. Finalisation and cost estimation – an estimate to build and next steps for a business case.  

Outware provided a proposal that outlines the process and costs of the pre-development phase 
which is included in Appendix B, the cost of which is $33 900+GST. The components of the cost 
estimate for the pre-development process (not including the build costs) are shown in Table 8.1. 

Table 8.1:   Basic vehicle attributes for managing heavy vehicle access 

Service Costs (ex GST) 

Preparation (Research and Analysis) $8400 

3-day Sprint Workshop $8400 

Prototyping and Testing $12 300 

Finalisation $4800 

Total $33 900 
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At the end of the pre-development stage, the customer is provided with all of the plans and 
specifications created during this process. The customer is free to take this proprietary work to 
another company, but the majority continue with Outware to the development stage. 

Development 

During this stage, the app is coded and built from the plans during the development phase. The 
prototype app is tested to identify and resolve bugs. On completion, Outware provides the 
customer with the full code for the developed app to allow for customisation and additions to be 
made by the customer. 

Product Viability 

Outware recommend building an app that automatically calls the mobile phone of a driver 
approaching the geo-fenced areas. 

This app has potential to be used for the enforcement of over-height vehicles approaching bridges, 
weight restrictions for suburban roads and preventing the use of engine brakes in designated 
areas. 

A valuable function that can be included in the app is backend analytics; allowing TMR to collect 
data from the vehicles/drivers who are using the app – including areas which drivers have 
accessed and the warning messages which have been received. 

Similar to other solutions using mobile technologies previously discussed, a significant hurdle 
faced in implementing this app is promoting people to download the app. The app can be marketed 
or be combined with other services required by the transport industry to increase downloads. It is 
recognised that an effective trucking app will spread organically through the heavy vehicle 
community through word of mouth. 

8.3.2 Spark Digital 

Spark creates mobile apps and websites for the local Australian market. The Spark team has over 
16 years of web design and online marketing experience. Refer to Appendix B for further details of 
Spark. ARRB met with Spark Digital (Spark). Also present at the meeting were Nick Davies and 
Cate Murray. 

Development Process 

Spark follows a six-step process to design and develop an app: 

1. Planning and strategy: define the objectives of RMS; explore ways to solve the problem with 
current technologies. 

2. Content planning: wireframe and core functions of the app are planned. 

3. User experience: design the skin, look, feel and the key screens. 

4. Build, test and launch: test on different platforms and devices, test functionality of the app on 
site at Galston Gorge. 

5. Digital marketing: define the marketing strategy. 

6. Measurement and refinement: gather data on effectiveness of the app. 

Spark partners with a local marketing company, Bastion Brands, to market products online. 

Backend software is available for RMS to monitor the ongoing take-up and use of the app after its 
release. 
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Product Viability 

Spark offer a viable solution to heavy vehicle enforcement based on geo-fenced locations and pre-
entered vehicle attributes. Indicative pricing for app development has been estimated at $30 000 to 
$50 000 (refer to Appendix C). Spark strongly recommends marketing offline to promote local 
awareness for this project. 

8.3.3 Summary of Mobile Apps 

The following conclusions can be made in terms of implementing a mobile app as a 
management/enforcement solution: 

� A mobile app can provide a means of notifying drivers of the redirection and upcoming 
hazards. 

� A mobile app is limited by the requirement for the driver to download the app and enter 
vehicle information. 

� The uptake of a mobile app is an important consideration and relies on a strong marketing 
strategy and to have a high number of installations, or more importantly, installed by the 
target users. 

� The cost of the app development varies greatly, $30 000 to potentially over $300 000 

� The development cost can be better understood after a pre-development planning stage. The 
pre-development three-day workshop provides a cost effective means for engaging with a 
mobile application developer to scope the project and fully understand the requirements, 
limitations and benefits. 
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9 SUMMARY OF KEY FINDINGS  

The key points regarding heavy vehicle access, classification and attributes are as follows: 

� Road managers apply conditions when granting access to restricted access vehicles based 
on the vehicle attributes. Vehicle classification is not critical to monitoring vehicle movements 
and understanding network utilisation. 

� Heavy vehicle attributes are diverse and varying in importance depending on the vehicle type 
and its use. It is important to identify the vehicle configuration. The NHVR has produced a list 
of common heavy freight vehicle configurations to assist industry and road managers by 
providing common terminology. 

The key points regarding understanding the freight task, compliance data and alternative data 
sources are as follows: 

� Traditional heavy vehicle statistics such as MVC is thorough but the vehicle categories are 
too broad. The NEVDIS database contains detailed information including each vehicle’s 
Vehicle Identification Number (VIN) which could utilised in a mobile mapping solution. 

� Non-compliance reports provided to TMR for vehicles participating in the IAP and the devices 
and systems used by TMR to gather vehicle data for compliance and enforcement purposes 
are becoming more advanced and can provide more information about the vehicle. TIRTL 
traffic counters provide precision measurement of speed, volume, lane of travel (on a multi-
lane road) and axle spacing. In addition to this TIRTL sites are increasingly being used in 
association with WIM sites, ANPR and over height or length detection technology. 

� Publicly-available spatial data and TMR’s knowledge of its assets can be utilised to provide 
improved understanding of truck movements when combined with other data sources 
particularly telematics data. 

� The case study showed that WIM data, when combined with truck telematics data, provides 
a better understanding of the vehicle’s movement and impact on the network. 

� There are a number of online databases, portals and tool that contain a broad range of data 
relating to roads and freight and offer functionality to analyse and present in way that adds 
further value. 

� Truck telematics data is a reliable source of data for vehicle ID, speed and location and 
potentially mass. This data is owned by the service providers and transport operators. TMR 
would not have access to this privately-owned data unless an agreement to share data is in 
place.  

� Probe data has low fleet penetration but nonetheless is a proven method to perform network 
operation analyses, including travel time peaks, speeds, volumes and O-D studies. 

The following conclusions have been made for utilising open location platforms in portable devices 
and mobile applications: 

� Geo-fencing is a proven method for identifying location based non-compliance and is used 
by mobile applications and telematics devices. 

� Truck specific PNDs are not common, with the majority of heavy vehicles being fitted with 
telematics in vehicle units. Telematics devices offer more scope than PNDs. 

� Bluetooth beacons are used to engage with personal Bluetooth devices (mobile phones). No 
heavy vehicle specific use cases were identified. Bluetooth devices do not offer cost effective 
means for identifying vehicles and their attributes when compared to telematics devices. 
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� The HERE open location platform offers scope for managing heavy vehicle access. In order 
to utilise the existing HERE maps with heavy vehicle attributes, a navigation service provider 
must offer a device or app that accesses the map information and relays it to the driver in a 
timely and useful manner. 

� A mobile app can provide a means of notifying drivers of the redirection and upcoming 
hazards but is limited by the requirement for the driver to download the app and enter vehicle 
information. 

� The uptake of a mobile app is an important consideration and relies on a strong marketing 
strategy and to have a high number of installations, or more importantly, installed by the 
target users. 

� The cost of the app development varies greatly from $30 000 to potentially over $300 000. 

� The development cost can be better understood after a pre-development planning stage. The 
pre-three-day workshop provides a cost effective means for engaging with a mobile 
application developer to scope the project and fully understand the requirements, limitations 
and benefits. 
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10 FUTURE WORK PROGRAM 

ARRB recommends that the following next steps are taken to better utilise emerging mobile 
mapping technologies. The two approaches are to (1) make better use of existing data sources, 
and (2) identify and develop new sources of heavy vehicle data. The existing data sources 
identified include: 

� the current devices and systems used to gather vehicle data for compliance and enforcement 
purposes including data from IAP non-compliance reports 

� the NEVDIS database which contains the VIN for each registered vehicle 

� online databases (listed in Section 7.1). 

ARRB recommends, as a first step, that a detailed review of data gathered as part of compliance 
and enforcement processes within TMR be undertaken. The review should identify datasets that 
can be combined to offer greater information and value by understanding the format and content 
including the key attributes such as length, width, height, axle mass, GCM, and axle spacing. 
Following this review, the use of alternative data sources can be explored to address any gaps and 
where is a lack of detailed information.  

The options for obtaining new data were reviewed and the findings are as follows. 

10.1 Truck Telematics 

Truck telematics was found to be the most suitable source of data for gaining an improved 
understanding of road freight movements. Telematics data contains a vehicle ID and provides 
sufficiently accurate information for speed and location and mass. This data is owned by the 
service providers and transport operators. Therefore, TMR must establish agreements with 
individual data owners to access this data or with an organisation that has existing agreements to 
access the data. Provided that issues regarding privacy and data ownership are resolved 
sufficiently, efforts should focus on building a consolidated data platform that will aid in the decision 
making process when it comes to managing heavy vehicle access. Enforcement directly from data 
should not be the immediate or even long term focus of a future work program. 

10.2 Probe Data 

Probe data has low fleet penetration but nonetheless is a proven method to perform network 
operation analyses, including travel time peaks, speeds, volumes and O-D studies. Probe data is 
better suited to providing an overview of freight movements and is not expected to provide 
sufficient resolution nor include the key vehicle attributes such as vehicle type, length and mass. It 
is expected that the probe data will continue to develop and the number of vehicles and level of 
detail for these vehicles will increase. For the next year’s work program the use of probe data 
should be pursued as a second priority to truck telematics and used to supplement the truck 
telematics dataset. 

10.3 Mobile Application 

TMR should be aware of the limitations of developing a mobile application for the purpose of 
obtaining detailed heavy vehicle movement data. The uptake of a mobile app is an important 
consideration. It is unlikely that the heavy vehicle operators have a need for a mobile application as 
their routing and fleet management needs are currently met by telematics service providers. A 
mobile application more likely to be suited to drivers of smaller freight vehicles (less than 4.5 t), but 
relies on the driver to have a mobile phone app on during a trip. The cost of the app development 
varies greatly from $30 000 to over $300 000. If TMR wish to investigate the possibility of 
developing an application the costs, limitations and benefits can be better understood after 
participation in a pre-development workshop offered by Outware. 
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APPENDIX A  OUTWARE COMPANY PROFILE 

A.1 ORPA – Transport for NSW 

Outware have developed the Opal Revenue Protection App (ORPA) for the Department of 
Transport NSW, which allows Transport Officers to scan Opal cards with their phone to check the 
eligibility and fare compliance of public transport users. 

The Opal card provides access to all public transport modes throughout the broader Sydney area; 
including trains, buses, light rail and ferries. Commuters are able to load a monetary balance onto 
their card or pay for time-based transport passes. 

When using a public transport service, commuters will tap their Opal at a card reader at the start 
and end of their journey. The appropriate fare will be calculated and deducted from the commuter’s 
balance by the electronic ticketing system. 

The Opal and card readers use near field communication (NFC) to transfer data; this same 
technology is used by ORPA in Android smartphones to read data from the Opal card. The 
introduction of an effective app has nullify the need for specific card reading devices to be carried 
by Transport Officers. 

The objective of ORPA is to provide an app which was simple and quick to use. Figure A 1 
displays the possible results that the Transport Operator will see on their screen after scanning a 
commuter’s Opal card. The accepted screen is easily identifiable with a green header and tick, the 
potential non-compliant card is identified by the orange header and exclamation mark; indicating 
that the Transport Operator will have to ask more questions of the commuter. 

Figure A 1:   OPRA card accepted screen and potential non-compliance screen 

 
Source: Outware (2015a). 
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A.2 Report to EPA 

The role of the NSW Environment Protection Authority (EPA) is to improve environmental 
performance of manmade equipment and facilities. The EPA control waste management and 
monitor the following pollutants: 

� smoky vehicles 

� dust from coal mining 

� illegal waste dumping. 

The EPA is the primary environmental authority in NSW. 

Outware was commissioned by the EPA to develop an app to enable community members to help 
improve the environment by reporting pollutants such as smoky vehicles, litter from vehicles and 
noisy exhaust. 

The app features a simple, intuitive home screen, as seen in Figure A 2. The app allows the user 
to report a pollutant to the EPA and enter their contact details. 

Figure A 2:   Report to EPA home screen 
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APPENDIX B  OUTWARE PROPOSAL 
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APPENDIX C SPARK DIGITAL 
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