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Abstract 

This thesis investigates the influence of different driving style on fuel 

consumption through the development of data-driven personalised driver 

models. A systematic study was conducted which consists of five main 

components, ranging from literature review to driver modelling and evaluation.  

 

Two literature reviews are included in this thesis. The first review focuses on 

exploring the potential connections between driving style and fuel 

consumption, which confirms the motivation of this research. Meanwhile, the 

second review evaluates the existing studies on driver modelling that 

addressed human factors. The adopted modelling approach and feature 

parameters in this study are justified through the comparisons of existing 

studies in this second review. 

 

Afterwards, a novel data-driven personalised driver modelling approach is 

presented, together with driving data collection, driving style classification and 

simulation evaluation. The major contributions of this thesis lay in six aspects. 

Firstly, a novel visual sensing algorithm is created to detect the potential 

leading vehicle and estimate the headway distance from the recorded 

dashcam footage. Secondly, a unique sensor fusion approach based on 

Kalman filter is developed to fuse the sensory data from radar and dashcam, 

and hence generate an optimised headway distance measurement. Thirdly, a 

novel driving style classification approach based on Support Vector Clustering 

is developed to differentiate the driving style variations. Fourthly, two fuzzy 

logic calibration approaches are adopted to infer the driver models from the 

collected data. Fifthly, the established driver models are incorporated into 

procedures anchored to the standard World-wide harmonized Light duty Test 

Cycle, to facilitate the investigations on the correlations between driving style 

and fuel consumption. Finally, a general process of developing personalised 

driver models is proposed to benefit relevant studies. 
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The conclusions reached are: (i) the proposed visual sensing algorithm can 

effectively estimate the headway distance from the recorded footages. (ii) The 

developed sensor fusion approach can compensate the drawback of each 

individual sensor with a strong robustness. (iii) The proposed driving style 

classification approach can differentiate driving style variations with a validated 

performance through the comparison with the jerk profiles of each participant. 

(iv) Both calibrated fuzzy driver models outperform the traditional PID-based 

model in characterizing human driving style. (v) In the proposed simulation 

scenario, the fuel reductions between the established aggressive and 

defensive driver models can be approximately 6% and 8% for each calibration 

approach. 
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Chapter 1 – Introduction 
 

 

 

The optimisation of driving style has drawn rapid growing research interest 

over the past two decades. It has been widely proven effective to reduce fuel 

consumption. However, the individual variations cannot be precisely 

determined owing to the unrepeatability nature of human behaviours. This 

thesis will investigate the impact of driving style on fuel consumption through 

reproducing human driving behaviours with personalised driver modelling.  

 

The work presented in this thesis consists of five major components, namely 

real driving data collection, driving style classification, driver modelling, 

simulation validation and experiment verification. It is a comprehensive 

investigation towards personalised driver modelling. This work can potentially 

contribute to the incorporation of driving style variations in the standard drive 

cycle tests and the reproduction of RDE tests on chassis dynamometer. 

Moreover, it can also facilitate the development of personalised autonomous 

driving strategy in the near future. 

 

This chapter firstly lays out the background for this project, and then present 

the associated aim and principle objectives. A brief description of each chapter 

in this thesis is also included. 
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1.1. Background 

As a vital component of modern transportation, the automobile industry has 

witnessed a dramatic development over the past few decades. As shown in 

figure 1.1, the yearly number of cars sold worldwide has experienced a steady 

increase since 1990, and is expected to reach 81.6 million by the end of 2018 

(Statista, 2018). With the estimated worldwide sum revenue to be $2,276.9 

billion by 2018 (MarketLine, 2013), the blooming automobile industry has 

certainly boosted economic development and provided overwhelming 

convenience to the entire human society. While the benefits of automobiles 

are fascinating, it cannot be denied that the petroleum consumption is 

becoming much severer issues as side effects of this blooming industry.  

 

Figure 1.1. Statistics of car sold worldwide (Statista, 2018) 

In order to mitigate the potential energy crisis, extensive efforts have been 

devoted to ease the increasing fuel consumption demand within the 

automobile industry, most notably, developing electric and hybrid vehicles. 

While these new types of automobiles can achieve reduced energy 

consumption (Howey et al., 2011), and have received unprecedented policy 

support (van der Steen et al., 2015), currently about 90 percent of vehicular 

fuel demands are still covered by petrol and diesel (Hill, 2012). Therefore, 
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optimizing the fuel economy of conventional vehicles still has great 

significance. Several popular research trends are identified as, designing fuel-

efficient engine (Bruce, 2014; Ingram, 2015), improving traffic flow (Toyota, 

n.d.; Pennoni, n.d.), and employing dynamic speed limits (Zegeye et al., 2009). 

Along with these technology advancements and macro control approaches, a 

growing research interest has also been witnessed in attempting to optimise 

driving style over the past two decades. 

 

The concept of driving style, or vaguely referred to as driver behaviour 

occasionally, is first proposed by Elander et al. (1993). They defined this 

concept as “Driving style concerns the way individuals choose to drive, or 

driving habits that have become established over a period of years” (Elander 

et al., 1993). While there has not been a consensus on a unified definition of 

driving style (Deery, 1999; Saad, 2004; Lajunen and Özkan, 2011; Kleisen, 

2011), it can be noted that driving style generally refers to the habitual way of 

driving, and has some distinct features between different categories (Sagberg 

et al., 2015). Extensive studies have been conducted to investigate this 

individual variation revealed during driving, with the majority focusing on the 

safety aspect. Nonetheless, the variations of fuel consumption caused by 

different driving styles have also been widely acknowledged for decades. 

Various eco-driving feedback mechanisms and training programmes have 

been developed to improve driving style, and hence reduce fuel consumption 

(Feng et al., n.d.).  

 

While these approaches are proven effective, the individual variation of driving 

style still has not been precisely determined. This is mainly caused by the 

unrepeatable nature of human behaviours, making it unreliable to investigate 

driving style variations with human drivers. In order to more accurately quantify 

the influence of driving style on fuel consumption, this project proposes to 

develop personalised driver models to simulate different human driving styles. 

The high repeatability feature of driver models can be utilized to investigate 

the correlations between driving style and fuel consumption in a more 
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controlled laboratory setting, which can produce more accurate and convincing 

comparison results.  

 

Developing the proposed personalised driver model can benefit relevant 

research in various aspects. For instance, it can help to reveal the influence of 

driving style in procedures that are anchored to the standard drive cycle tests. 

Meanwhile, it can also facilitate the replication of RDE tests on chassis 

dynamometer, and the development of more economical and personalised 

ADAS and autonomous driving strategies.  

1.2. Research question 

This research work aims to investigate the influence of different driving style 

on fuel consumption by developing data-driven human driver style models. 

While the influence of driving style on fuel consumption has been widely 

recognised, the unrepeatable nature of human behaviour causes difficulty in 

quantifying the impact. Therefore, developing personalised driver models can 

approximate human driving styles and mitigate the unrepeatable nature issue, 

and hence facilitate the research on driving style and fuel consumption. Thus, 

this research proposes a process to facilitate the development of personalised 

driver models.  

1.3. Aim and objectives 

The overarching aim of this project is to investigate the influence of different 

driving styles on fuel consumption using personalised driver models. To fulfil 

this principal aim, four subsequent aims were derived as: 

1. Collect sufficient real driving data using an instrumented vehicle. 

2. Develop appropriate driver models that can represent different driving 

styles. 

3. Investigate the correlation between different driver models and fuel 

consumption through simulation evaluation. 

4. Develop a process that can calibrate personalised driver models. 
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logger to form the dataset of the collected real driving data.  

 

Thirdly, in order to differentiate different driving styles from the collected data, 

a novel SVC based driving style classification approach is developed. The 

proposed approach considers both the statistical and spectral features of the 

selected four parameters, namely headway distance, vehicle speed, engine 

speed, and pedal position. PCA is also implemented to identify the most 

prominent feature parameters, which are then feed into the SVC for driving 

style classification. Using this proposed approach, driving styles of three 

participants are classified. Moreover, the variations in each individual’s driving 

style and the influence of external factors, such as weather condition and the 

driver’s eagerness, are also investigated. 

 

Afterwards, two different calibration approaches are employed to develop the 

fuzzy logic based driver model from the collected real driving data. The first 

calibration approach involves expert knowledge, while the second is more 

artificial and uses a neural network to infer the structure of the fuzzy controller. 

With the pre-classified driving data, driver models representing three different 

types of driving styles are obtained. The humanized performances of the 

established driver models are also evaluated through the comparison with a 

PID based model and the collected real driving data of corresponding human 

participants.  

 

The fifth contribution of this thesis is to incorporate the established driver 

models into procedures that are anchored to the standard WLTC drive cycle 

test to investigate the correlations between driving style and fuel consumption. 

This proposed procedure simulates a car-following scenario, to allow the 

incorporation of driving style variations into the standard WLTC drive cycle 

test. A simulation environment was created in Simulink to evaluate the 

performance of the established driver models in this proposed procedure, and 

investigate the influence of different driving styles on fuel consumption. 

 

The sixth contribution is the proposed process to develop personalised driver 
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models. This process contains various aspects, ranging from personal driving 

data collection and driving style classification to personalised driver modelling. 

The proposed process provides a solution to infer personalised driver models 

from the collected driving data. The detailed procedure described in this thesis 

can benefit many relevant research areas, such as replicating RDE tests and 

incorporating more customization features into ADAS and autonomous driving 

strategy.  

1.5. Thesis outline 

Chapter 2 to Chapter 8 present the work according to each of the listed project 

objectives, respectively. The conclusions are summarised in Chapter 9. A brief 

overview of the contents of each chapter is given below. 
 

Chapter 2 will first review the current knowledge of driving style, mainly 

focusing on its definition and classification. Afterwards, existing studies on 

improving driving style to reduce fuel consumption are introduced, to reveal 

their potential correlation.  

 

Chapter 3 will first review the current adopted approaches for driver modelling 

to present the state-of-the-art of related research. Afterwards, a comparison 

will be given to demonstrate the advantages and drawbacks of each method. 

Finally, the feature parameters selected for driver modelling in each study will 

also be discussed to justify the parameter selection process of this project. 

 

Chapter 4 will introduce the theoretical foundations of all the adopted methods 

and algorithms. This chapter has been divided into five parts, each explaining 

the real world data collection, driving data processing, driving style 

classification, driver modelling and calibration, and the established simulation 

environment, respectively.  

 

Chapter 5 will present the results obtained from the real driving data collection. 

The performance of each individual sensor will be examined first. Afterwards, 
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the correlation between both sensor measurements will be investigated. 

Finally, the optimisation performance of Kalman filter will be evaluated. 

 

Chapter 6 will describe the driving style classification results of the collected 

driving data. The separate classification results will be presented first. 

Afterwards, a cross-comparison among these classified driving styles will be 

included. Finally, their correlation with fuel consumption and the influence of 

some external factors, such as weather and time of the day, are investigated. 

 

Chapter 7 will evaluate the performance of the established driver model. The 

validity of the vehicle model will be examined first. Afterwards, the driver 

models developed using the two proposed methods are evaluated separately. 

A further comparison and discussion is also included. 

 

Chapter 8 will summarize the results and key findings from this project. The 

identified future work that could benefit current research is also discussed. 
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Chapter 2 – Review of research on 

driving style and fuel consumption 
 

 

 

This chapter first briefly reviews the current studies on driving style from both 

Psychology and Engineering background, with a major focus on its definition 

and classification approaches. Afterwards, technology aids developed to 

improve driving style and promote eco-driving are documented. These aids 

can be roughly divided into two groups as nationwide training programs and 

in-vehicle assistance tools. These identified studies are discussed to reveal 

the correlation between driving style and fuel consumption. The major findings 

from this chapter contain three aspects. Firstly, the concept of driving style is 

vague, as it lacks a unified definition. Secondly, while the classified driving 

style groups also vary significantly, some specific types (aggressive, normal, 

defensive) are commonly shared in identified studies. Finally, it is found that 

both training programs and assistance tools can effectively promote eco-

driving. The first approach prevails in reaching more end-users, while the 

second approach is more cost-effective, and can maintain driving performance 

in longer terms.  

 

The main content of this chapter has been submitted in the form of a review 

article to the Advances in Mechanical Engineering.  
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2.1 Introduction 

Historically, research on driving style was mainly conducted by psychologists, 

with the primary focus of driving safety (Sagberg et al., 2015). According to 

Shinar (2007), these studies used the concept of “accident proneness” and 

investigated the individual variations on the probability of crash involvement. 

The earliest research of this type was implemented by Tillmann & Hobbs 

(1949). They interviewed a group of drivers from a taxi company and found 

significant difference in personality and background between high and low 

accident drivers. The famous saying “A man drives as he lives.” was also 

proposed in this research. Their findings confirmed the hypothesis that driving 

style can be affected by personal factors. Afterwards, extensive research was 

conducted to investigate the correlation between driving style and safety (West 

et al., 1993; French et al., 1993; Deffenbacher et al., 1994; de Winter and 

Dodou, 2010; Amado et al., 2013).  

 

Unlike psychology research, which has a history of over six decades, driving 

style study is still a relatively new topic among engineering researchers, with 

a major focus on reducing fuel consumption. The majority of such research 

was conducted within the last two decades. Meanwhile, it should be noted that 

while the research term “driving style” is used in both subjects, they are 

referring to different concepts in most studies. In Psychology research, driving 

style, or occasionally referred to as driving behaviour, contains all aspects of 

driver’s act during the driving. It is not merely about the pattern of driving, but 

also includes information that is not directly linked with driving manoeuvre, like 

driver’s eye movement, facial expression and even heart rate. While in 

engineering research, driving style tends to refer to its literal meaning, the 

pattern of driving, which mainly consists of the preference of car-following 

behaviours, mode of acceleration and deceleration, and gear shifting 

strategies. This coincides with the different research focus of both subjects. 

While engineers focus more on vehicle state to reduce fuel consumption, 

psychologists concern more on driver’s monitor to detect safety critical events. 

With a primary focus of investigating the correlation between driving style and 
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fuel consumption, the conception of engineering is hence adopted in this 

thesis. 

2.2 Driving style definition 

Although the first research focusing on individual driving difference was 

conducted in 1949 (Tillmann and Hobbs, 1949), the conception of driving style 

was not clearly defined until 1993 (Elander et al., 1993). According to Elander 

et al. (1993), it was defined as “Driving style concerns the way individuals 

choose to drive, or driving habits that have become established over a period 

of years”. Meanwhile, other researchers proposed different definitions of this 

concept, as shown in table 2.1. 

 

It can be noted from table 2.1 that different researchers’ definitions of driving 

style vary significantly. These definitions can be roughly divided into three 

groups. In the first group, driving style mainly refers to the habitual dynamic 

control of the vehicle on the road, which can be regarded as the direct reveal 

of the difference (Deery, 1999; Saad, 2004; Murphey et al., 2009; Berry, 2010; 

Lajunen and Özkan, 2011; Kleisen, 2011). Meanwhile, the second group 

focuses more on the inner cause of the variations of driving style, and 

considers the personal attitude and experience of the driver (Rafael et al., 

2006; Ishibashi et al., 2007; de Groot et al., 2012). As proposed by Chung and 

Wong (2010), the third group is a combination of both, which contains both the 

direct reveal (headway and speed) and personal factor (attentiveness and 

assertiveness). While these personal factors are the inner cause of different 

driving styles, they can only be vaguely measured using questionnaires. 

Therefore, the first group of definitions is more favoured in this thesis. Although 

the definitions vary with these researchers, the essences share many common 

features. Therefore, it can be summarized that driving style refers to the 

driver’s own habitual choice of driving manoeuvre. Moreover, it should be 

noted that only two studies were conducted before 2005 (Deery, 1999; Saad, 

2004), all others were published afterwards. This phenomenon also confirms 

the growing research interest in this area. 
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Table 2.1. Driving style definitions 

Author Year Definition 

Berry  2010 Driving style refers to the level of driving aggressiveness and 

includes the effects of the vehicle, driver, and driving 

environment. Driving style can be thought of as the 

accumulated velocities and accelerations used during a 

specific type or mode of driving. 

Lajunen & Özkan  2011 Driving style concerns individual driving habits-that is, the way 

of a driver choose to drive. 

Deery  1999 Driving style is concerned with decision making aspects of 

driving, that is, the manner in which people choose to drive or 

driving habits that have developed over time. 

Kleisen  2011 One’s preferred way of driving that, over time, develops into 

driving habits. 

Saad  2004 Driving style is described as a relatively stable characteristic 

of the driver, which typifies his/her personal way of driving, the 

way he/she chooses to drive. 

Murphey et al.  2009 Dynamic behaviour of a driver on the road. 

Ishibashi et al.  2007 An attitude, orientation and a way of thinking for daily driving. 

Rafael et al.  2006 Driving style is defined as a set of activities and steps that an 

operator uses when driving an engine powered vehicle, 

according to his personal judgment, experience and skills. 

de Groot et al.  2012 Driving style is the way in which a driver chooses to driver and 

is governed by a combination of social, neurobehavioral, and 

biological mechanisms.  

Chung & Wong  2010 The ways drivers choose to drive or habitually drive. This 

includes choice of driving speed, headway, and habitual level 

of general attentiveness and assertiveness.  

 

2.3 Driving style classification 

Similar with the proposed definition of driving style, no consensus has been 

reached on a unified classification of this concept either. In early studies, 

driving style was not clearly classified into several distinct groups. The 

variations of driving style was mainly evaluated by level of aggressivity or 

violation using different questionnaires (Sagberg et al., 2015). For example, in 
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the earliest DBQ by Reason et al. (1990), it has item like “Drive especially close 

or ‘flash’ the car in front as a signal for that driver to go faster or get out of your 

way.” to indicate driving aggressivity. 

 

While in DSQ and MDSI, different dimensions of driving style were isolated 

and used to represent distinct driving style. The classified driving style groups 

vary in following research. Table 2.2 shows 15 identified research. It can be 

noted that although driving style is classified and labelled differently in these 

studies, they share some similar components, such as aggressive, normal and 

economical. 

Table 2.2. Driving style classifications 

Authors Driving style 

Lee & Öberg  Aggressive Normal Calm 

Fonseca et al.  Aggressive Normal Mild 

Rui and Lukic  Aggressive Normal Mild 

Zorrofi et al.  Aggressive Normal Mild 

Stoichov  Sporty Medium Calm/Economical 

Tricot et al.  Sporting Medium Economical 

Dorr et al.  Sporty Normal Comfortable 

Sagberg et al.  Aggressive Deviant/Risky Defensive Concentrated/ 

Focused 

Murphey et al.  Aggressive Normal Calm No speed 

Chung & Wong  Angry/ 

Hostile 

Reckless Anxious Patient/Careful 

Gense  Sporty Defensive Egg style New style 

Aljaafreh et al.  Very 

aggressive 

Aggressive Below normal Normal 

Meiring & Myburgh  Aggressive Inattentive Drunk Normal/Safe 

Taubman-Ben-Ari 

et al.  

Angry High-velocity Risky Anxious 

Dissociative Patient Careful Distress-

reduction 

Bär et al.  Aggressive Anxious Economical Keen Sedate 

 

2.3.1 Typical driving style 
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styles are closely related with acceleration/deceleration behaviour, these 

methods directly classify driving style based on measurements and derivatives 

from acceleration profile. An early research was conducted by Langari and 

Won (2005). They used the ratio of the standard deviation of acceleration and 

the mean acceleration to classify driving styles into aggressive, normal and 

calm (Langari and Won, 2005; Won and Langari, 2005). Meanwhile, Murphey 

et al. (2009) used jerk (the rate of change in acceleration/deceleration) to 

classify the same driving styles, and found their method outperformed the 

previous one. Moreover, Qi et al. (2015) adopted a data mining technique to 

classify driving style. Their proposed approach is an ensemble clustering 

method based on the kernel fuzzy C-means algorithm and the modified latent 

Dirichlet allocation model. They focused on longitudinal driving behaviour and 

derived three driving styles, which are aggressive, moderate and cautious. 

Unlike most previous research, drivers were not classified into distinct groups, 

and were allowed to have a combination of these styles. 

2.3.3 Summary 

While these studies have successfully classified driving styles into several 

groups using real driving data, a major concern is the parameters they used 

for classification are not well justified. Most of the studies selected acceleration 

and jerk for the classification. While these parameters can indicate driving style 

variations, it should be noted that other parameters, such as the following 

distance to the leading vehicle, could also be crucial to the classification 

results. For example, if the leading vehicle suddenly stops, a harsh brake can 

indicate a defensive driving style rather than aggressive. Thus, it would be 

beneficial to collect more driving related data, and apply feature extraction 

approach to isolate influential parameters prior to classifying driving styles. 

Although this will require more sensors to record traffic scenarios, it can 

produce more accurate and convincing classifications. Meanwhile, most of 

existing studies classify drivers using the entire trip data. While this is suitable 

for these studies, a more plausible approach is to divide the trip into several 

segments. This is because the driving style of a driver can vary during the trip. 

Even an extreme aggressive driver will not maintain aggressive driving 
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throughout the entire trip, and can drive defensively in some occasions. 

Therefore, a sliding window based method may be more appropriate. The 

entire trip can be divided into several segments according to revealed driving 

style, and the driver can be evaluated as a mixture of several driving styles, 

indicated by percentages.  

 

Although classifications of driving style vary with different researchers, the 

influence of driving style on fuel consumption is widely acknowledged and 

investigated. Negative driving styles, such as aggressive driving and risky 

driving, can lead to higher fuel consumption, while economical driving can 

efficiently reduce unnecessary consumed fuel. Therefore, extensive research 

efforts have been devoted to promoting eco-driving style in recent years. 

Based on the adopted methodology, these studies can roughly be divided into 

two groups, which are driving style training programs and in-vehicle assistance 

tools. 

2.4 Driving style training programs 

2.4.1 Nationwide training programs 

As indicated by Ho et al. (2015), driving style training programs mainly focus 

on promoting eco-driving style, with the first application occurred in 2001 in 

Europe. Afterwards, several eco-driving projects and campaigns have been 

conducted within Europe. Meanwhile, Eco-driving has also been incorporated 

into driving lessons across Europe under the EU regulations (Barkenbus, 

2010). Major eco-driving promotion programs within Europe are identified as 

ECODRIVEN (2009), ECOWILL (2011), and ecoDriver (Carsten et al., 2016). 

ECODRIVEN (European Campaign On improving DRIVing behaviour, 

ENergy-efficiency and traffic safety) is supported by the European 

Commission Energy Efficiency programme Intelligent Energy Europe (IEE), 

aiming to optimise end users’ driving behaviour by regularly presenting eco-

driving activities (EcoDriven, 2009). This campaign involves nine EU countries, 

which are United Kingdom, France, Netherlands, Belgium, Finland, Austria, 

Poland, the Czech Republic and Greece. It had reached over 20 million 
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licensed drivers during its operation period from January 2006 to December 

2008. Although the focus of this campaign was to reduce exhaust emissions, 

it reduced approximately 10% fuel consumption in the long term (EcoDriven, 

2008). The detailed fuel saving within the campaign is shown in table 2.3. 

Table 2.3. Fuel savings in ECODRIVEN 

Country Participants Fuel saving description 

UK 494 22.5% average reduction; 16.8% on public roads 

Germany 765 20.7% short term reduction; 10% long term reduction 

Finland 101 14% average reduction 

Austria 1700 10.5% average reduction 

 

Moreover, IEE also hosted a subsequent project, which is called ECOWILL 

(ECO driving-Widespread Implementation for Learner Drivers and Licensed 

Drivers). It focuses on promoting short duration eco-driving training programs 

for both learners and licensed drivers (EcoWill, 2011). This project was 

launched in May 2010, aiming to reduce carbon emissions by up to 8 million 

tonnes in 5 years. It involves 13 European countries, which are Austria, 

Croatia, Czech Republic, Finland, Germany, Greece, Hungary, Italy, Lithuania, 

Poland, Spain, Netherlands and United Kingdom. ECOWILL engaged 

administrations and driving schools to incorporate Eco-driving in both driving 

tests and driving lessons through collaboration with EFA (driving school 

association) and CIECA (examination association). Eco-driving elements were 

introduced into learner drivers’ training, both theoretically and practically. 

Virtual training software was also developed to reach more end-users. Five 

golden rules and eight silver rules were summarized as a general guidance of 

eco-driving.   

 

Meanwhile, ecoDriver was a more research-oriented project that funded by the 

European Union Seventh Framework Programme (Carsten et al., 2016). It 

operated from October 2011 to March 2016, and consisted of 12 partners from 

eight EU countries, which are United Kingdom, France, Italy, Netherlands, 

Belgium, Germany, Sweden and Spain. This project aimed to optimise 
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feedback system and hence improve the acceptance and compliance of green 

driving advice. An average energy saving of 4.2% was achieved in the real-

world trials of the developed six ecoDriver systems, ranging from an Android 

app to complete device and vehicle manufacturer designs. Unlike 

ECODRIVEN and ECOWILL, the major focus of this project was in academia 

and industry, and its findings were mainly presented in relevant conferences. 

Nevertheless, according to Carsten et al. (2016), ecoDriver’s website had 

attracted rapidly increasing visitors (777 visitors per month in the first three 

months of 2016). 

 

Along with Europe, eco-driving programs have also been conducted in other 

countries. In Singapore, Volkswagen hosted an eco-driving program named 

Think Blue (Ho et al., 2015). It was launched in 2011, aiming to teach drivers 

to reduce fuel consumption and exhaust emissions without compromising 

speed and time. Each eco-driving session consists of three stages, a prior-

lesson drive cycle, a classroom training session and an after-lesson drive 

cycle. Ho et al. (2015) analysed obtained data from 116 participants and found 

the average short-term fuel reduction is approximately 16%. Although the long-

term effect was not monitored, they suggested a potential 2-10% fuel saving 

based on previous studies. Meanwhile, Japanese government has also started 

to promote eco-driving since 2003. A committee named EcoDriving Promotion 

Liaison JAPAN was formed to popularize eco-driving to public. This committee 

proposed 10 general suggestions of eco-driving in 2003 and designated 

November as “Eco-Drive Promotion Month” since 2010 (Luther and Baas, 

2011). While in New Zealand, ecodriver is the only company specialising in 

eco-driving training courses (Ecodriver, 2014). This company operate in the 

same manner as driving instructor. They provide one on one fuel-saving 

course. Each course lasts 1.75 hours, consisting of 30 minutes theory session, 

60 minutes driving session and 15 minutes summary session. These programs 

share a similar procedure, which is developing eco-driving rules, hosting 

popularization activities and conducting on road training sessions. 
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While these programs can effectively arise public awareness of eco-driving 

and reach more end-users, they are expensive to conduct and difficult to 

measure the long-term effect. Moreover, the training time for each trainee is 

relatively short, usually less than three hours. The lack of repetitive training 

can also cause a decreasing performance among trainees in long term. 

2.4.2 Driving simulator based training programs 

Apart from those macro eco-driving promotion programs, there is another type 

of training programs, which uses driving simulators to popularize eco-driving. 

According to Robin et al. (2005), the benefits of simulator trainings can be 

identified as, safe driving environment; repeatable driving scenarios; high 

quality measurements of driver performance and resist to weather conditions. 

However, this type of programs can only reach a smaller group of drivers due 

to the limited availability of the simulators. Thus, these programs usually target 

at specific types of drivers, such as truck drivers and taxi drivers. 

 

The complexities of driving simulators vary with different research. It can be a 

simple desktop PC, equipped with a steering wheel and pedals, or can be a 

complex device with six or more degrees of freedom. Some research also 

includes partial or complete real vehicle to enhance the sense of realness. 

Driving simulators were mainly used for training learner drivers and 

investigating specific driver behaviours (Azzi et al., 2010). Owing to the 

increasing similarity with real driving, some researchers have started to use 

driving simulator to promote eco-driving recently. 

 

Within a French government funded project, geDRIVER, Renault used the 

premium driving simulators developed by Oktal to investigate the efficiency of 

eco-driving trainings (Beloufa et al., 2012). As shown in figure 2.1, this 

simulator consists of three screens and uses dashboard and driver’s 

compartment from real vehicles to increase realness. Although this simulator 

can be equipped with motion system, the static version was adopted for the 

research. An interactive guidance system with visual, audio and tactile 

feedbacks was also developed. They assessed the influence of six eco-driving 


































































































































































































































































































































































































