
Reducing Driving Violations by 
Receiving Feedback from Other Drivers

Abstract 
The road environment can be seen as a social situation 
and road user safety can be viewed as not just skills-
based and rule-governed. Numerous studies show that 
intentional driving violations make an independent 
significant contribution to traffic accident involvement. 
In this study, we propose a concept based on Driver to 
Driver communication and social network, which 
enables road users to express their anger and 
appreciation to others’ driving behavior.  Investigation 
on how drivers feel about receiving feedback of 
evaluating their driving behavior from other drivers was 
conducted. The results show that such evaluation has 
positive influence on reducing driving violations.  
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Introduction 
Like using other communal facilities, drivers need to 
coordinate with each other to share the road 
infrastructure [1]. But when we sit in our “iron cages”, 
there are only a few channels to deliver information on 
the road. Cars appear as machines, lacking any 
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anthropomorphic (human-like) features [2]. This lack 
has also been shown to contribute towards aggressive, 
selfish and anti-social driving behavior [3]. Recently, 
this situation has been changed by everywhere 
available connectivity of internet and the broad 
penetration of social network services [4]. The 
relationship between drivers on the road may gain 
more transparency, enabling social information to pass 
through the steel shell of the cars and giving 
opportunities to reduce anonymity and strengthen 
empathy.   

Previously, we proposed a system based on Driver to 
Driver communication and social network, which 
enabled users to express appreciation of nearby driver’s 
polite behavior on the road [5]. A gesture based 
interaction system for this concept was evaluated 
through a user test deploying a prototype integrated in 
a driving simulator (Fig. 1). The results demonstrated 
that people held a positive attitude towards this 
concept as well as the gestural interaction design. 

In the present study, we changed the perspective and 
investigated how drivers felt about receiving feedback 
from other drivers to evaluate their driving behavior, 
for the purpose of examining whether such evaluation 
would have a positive influence on reducing driving 
violations. 

Related work 
Driving violations and social influences 
The road environment can be seen as a social situation, 
with actors or agents that interact and influence one 
another [2]. For understanding of road user safety and 
interventions, the social nature of driving activity 
should be taken into account [6].  

Different models have been used to explain the social 
influences on driving behavior. The Theory of Planned 
Behavior (TPB) has a long tradition of being used in 
explaining individual factors that influence road user 
safety behavior [7][8][9]. Parker et al. argued that the 
relationship between subjective norms and behavioral 
intentions to commit driving violations was consistently 
stronger than between attitudes towards behavior and 
behavioral intentions [10]. In their study with 881 
drivers they showed that the social aspect had a strong 
influence on road user safety behavior [11]. Recently, 
Bronfenbrenner’s Ecological System Theory model [12]. 
Musselwhite et al. investigated 228 drivers by applying 
this model in the analysis of participants’ speeding 
behavior [6]. They argued that peer pressure has a 
strong influence on driving behavior, even if others are 
not physically present. “Soft” behavioral change 
interventions, from different layer of social influences 
based on this model were suggested.  

Concept and hypothesis  
In this study, we investigated the effectiveness of a 
social intervention to reduce drivers’ violations on the 
road. In a previous study the idea of “Liking other 
drivers’ behavior” emerged as a promising concept 
from discussions with more than twenty people. The 
concept held that “You can give other drivers a “Like” 
or a “Dislike”. With respect to sending “Like” or 
“Dislike” on the road, the results of an evaluation of a 
prototype based on gesture interaction demonstrated 
that drivers were able to give specific driver’s real time 
feedback of their driving behavior. But whether 
feedback from other road users will exert positive 
influence on people’s driving behavior is still unknown. 
Further more, punishments communicate obligatory 
rules while rewards communicate voluntary rules [13]. 

   

Figure 1.  Sending “Like” and 
“Dislike” to others by gestures 
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As a result, we tested 2 hypotheses:  

•! H1: The presence of real time feedback has positive 
influence on driving behavior. It was predicted that 
the participants’ driving behavior improved according 
to both objective and subjective evaluation of driving 
performance. 

•! H2: Dual feedback (positive + negative) and only 
positive feedback exert different influence on driver’s 
behavior. It was predicted that driving behavior data 
are different.  

 
Methodology 
Apparatus 
A setup integrating an 8” screen and an advanced 
driving simulator was adopted to evaluate this concept 
(Fig. 2). The driving simulator system included a 
steering wheel, seat, pedals, gears and three 42” 
screens. When the participants were driving in the 
simulator, the driving image was also displayed on the 
screen in another room, enabling an “observer” to 
observe the driving behavior and giving evaluative 
feedback about participants’ driving behavior. If the 
observer clicked the “Like” or “Dislike” icon on the 
screen of a laptop that was connected to the 8” screen 
in front of the participant, the corresponding icon 
appeared to inform him though visual and sound 
feedback.  

Experiment Design 
A within group test, which involved 18 participants (16 
males, 2 females; ranging from 21 to 32 with mean 
24.5, all with more than 3 years driving experience), 
was conducted in this study. A highway scenario, which 
included curves, viaducts, entrance ramps and exit 
ramps, along with high density of traffic setting was 

created for testing. A navigator system was also 
integrated.  

An observer, who acted as “other road drivers” by 
supervising their behavior from a monitor, evaluated 
“Like” and “Dislike” evaluation in a separate room. The 
standard of negative and positive evaluation was 
created based on “20 most annoying driving behaviors” 
in the survey conducted by the Consumer Reports 
National Research Center in January 2012 [14]. The 
observer followed the criterion as below:  

For evaluating behavior as “dislike” 

•! Tailgating 

•! Cutting off other cars 

•! Speeding and swerving in and out of traffic 

•! Not letting others merge into a lane 
•! Not using turn signals 

•! Driving slowly dawdling in the passing lane 

•! Indecisive about where to turn 

For evaluating behavior as “Like”: 

•! Giving space to others by changing to overtaking lane 
when they are merging into highway  

•! Reducing speed gently 

•! Letting fast car overtaking 

•! Keeping distance to front vehicle when they reduce 
speed 

 

At first, each participant was invited to drive on the 
simulator in a free driving mode for 30 minutes with 
the purpose of getting familiar with the driving 
simulator. Then she/he was introduced to the concept 

 

 

 

 

 

 

 

 

Figure 2: An 8” screen was set in 
front of the steering wheel to 
show other driver’s evaluation. 

 

Figure 3: Participants were asked 
to complete highway driving task 
for 3 times: with both positive 
and negative feedback, with only 
positive feedback and without 
any feedback. 
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of the driving behavior credit system. Then the 
participants were asked to assume themselves driving 
under this condition: You are driving to meet a client in 
an unfamiliar city. It’s a little late.  Unfortunately, you 
encounter heavy traffic on the highway, so follow the 
navigator and drive as fast as you can.  

All the participants were asked to complete three 
driving tasks, each lasting 15 minutes (Fig. 3). The 
observer observed the behavior and evaluated it as 
“Like” and “Dislike” when they driving. Actually, the 
observer gave and recorded “Like” and “Dislike” in all 
three conditions, even though participants conditionally 
received this feedback in 3 driving tasks: In the “Like + 
Dislike” condition, they received “Like” and “Dislike” 
feedback in real time; In the “Like only” condition, they 
received only “Like” and in the “No feedback” condition, 
they received no feedback. Some kinds of negative 
emotional expression, for example obscene gesture and 
beeps, which can be regarded as “directly hostility” 
may lead to aggressive behavior per se [15]. For this 
reason, the experiment condition with only “Dislike” 
feedback was not included in this study. The sequence 
of the tasks was randomized to balance for carry-over 
effects. Furthermore, 18 participants were distributed 
equally to 6 groups for counterbalancing. An interview 
were followed when they finishing all the tasks. 

Results 
RM-ANOVA was conducted to compare their social 
driving behavior, which according to subjective 
evaluation from the observer and objective driving 
performance generated by driving simulator, in three 
conditions: (i) no feedback; (ii) “Like” and “Dislike” 
feedback and; (iii) only “Like” feedback.  

Observer of driving performance 
There was significant difference of “Like”, F (2,18) = 
5.104, p = 0.018 and “Dislike”, F (2, 18) = 4.791, p = 
0.021, evaluation that participants received in three 
conditions. For “Like”, there was significant difference 
between the group of no feedback and the group of 
only receiving positive feedback (p = 0.023), but there 
is no significant difference between “No feedback” and 
“Like + Dislike” groups (p = 0.168), neither between 
“Like + Dislike” and “Like only” (p = 0.81). For 
“Dislike”, there was significant difference between “Like 
only” and “No feedback” groups (p = 0.019), as well as 
between “Like + Dislike” and “No feedback” (p = 
0.032). However, there is no differences between ”Like 
+ Dislike” and “Like only” (p = 0.275). Fig.4 shows the 
mean of driver received “Dislike” and “Like” in three 
conditions. This indicated that drivers behaved more 
politely when they got feedback. 

Objective driving performance 
GreenDino’s driving simulator system was able to 
generate 30 kinds of scores by analyzing the data of 
user’s performance. Five of them (Keeping safe speed, 
Keeping fluent speed, Position inside lane, Smooth 
steering and Keeping distance to preceding car), which 
related to social driving behavior were selected as 
criteria for objective evaluation. Each score ranges from 
0 to 10 and a higher value indicates better 
performance. The social driving performance was the 
average of five items. Fig. 5 shows the mean of all the 
scores, the mean of driving performance with feedback 
is higher than no feedback. However, there is no 
significant difference of there objective driving 
performance in three conditions: F (2, 18) = 3.463, p = 
0.053.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Average “Likes” and 
“Dislike” allocated in three 
conditions. * indicates significant 
difference. 
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In-depth interview 
In order to also get further feedback about this system, 
in-depth interviews were conducted after the 
experiment. Participants were asked several questions 
about their opinion of the influence on driving and 
whether they would be willing to use such system.  

All participants were willing to express their anger and 
appreciation to other road users and receive others’ 
evaluation as well. Many participants suggested that a 
mechanism should be established to prevent abuse of 
“Dislike”. Further punishment�e.g. related to insurance 
fee) and rewarding policies were accepted, but 
comparing to material benefit, a few of them preferred 
more “soft” solution such as a virtual badge on the 
social network. 

When asked about whether they would improve their 
driving behavior when they got “Dislike”, most of the 
participants said they were more careful after receiving 
negative feedback and this did not infuriate them. “I 
am not angry about other’s evaluation. They remind me 
to take care of my safety” (participant 8).  

One of the participants thought that showing other 
driver’s behavior would exert positive influences on 
him. “Maybe I will be better if I know I got much more 
bad feedback than average, especially after showing 
me some demonstration of the correlation between this 
and accident rate” (participant 18). 

Most participants reported that they were not able to 
realize the reason of getting each “Like” and “Dislike”. 
“I need more information to know what happened. For 
example, video record and driving data” (participant 
10). Furthermore, three participants thought that 

receiving evaluation in real time, especially negative 
feedback, distracted their driving. They preferred to 
obtain feedback afterwards.  

As regards the different impacts between “Like” and 
“Dislike” evaluation, about half of all participants said 
they drove more carefully in order to get the 
“rewarding” from others. “I have tried very hard to get 
a “Like”. It makes me happy!”  (participant 7).  

Conclusion and future work 
In this study, we investigate how drivers feel about 
receiving feedback evaluating their driving behavior 
from other drivers. We found support for the following 
hypotheses: 

•! H1. The results gave partly support for H1. 
Participants drove more social according to subjective 
evaluation, but there is no significant difference of 
objective driving performance in three conditions. In-
depth interview provided more evidence that real 
time feedback improved drivers’ social awareness, 
even though there was no material benefit. 

•! H2. According to the result of the evaluation, there is 
no differences between positive feedback and dual 
feedback.   

In previous work, sending feedback to other drivers by 
gesture was shown to be appreciated. In this study, the 
improvement of driving behavior after receiving 
feedback was not rejected.  In the future, according to 
the requirement of participants, an afterwards 
feedback, which enables drivers to reflect on their 
driving behavior by reviewing videos and driving data 
that show why they received “Like” and “Dislike” will be 
implemented (Fig. 6). Furthermore, other social 
communication channels such as leaving comments 
afterwards will be implemented in order to exert more 

Figure 5: Average driving 
performance data generated by 
simulator in three conditions. 
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 influences on drivers’ behavior. 
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Figure 6: An interactive website 
which enable participants to 
review their driving data and 
video record to reflect why they 
got “Like” and “Dislike”. 
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Preface 

We are very pleased to introduce the Adjunct Proceedings of the Seventh International 

Conference on Automotive User Interfaces and Interactive Vehicular Applications 

(AutomotiveUI'15). This is the premier forum for user interface (UI) research in the automotive 

domain. As with previous conferences, the papers and presentations as part of 

AutomotiveUI'15 addresses novel in-vehicle services, models of and concepts for enhancing the 

driver experience, driver performance and behavior, development of semi and fully 

autonomous driving, and the needs of different user groups. 

It is widely recognized that the automobile is progressing towards the status of “computer on 

wheels” with greater connectivity to the outside world and higher levels of autonomy. As a 

consequence, not only will what we consider to be “driving” fundamentally change, but also a 

plethora of novel functions and services will become available to the users of future vehicles. 

The design of the automotive user-interface is/will be complex, dependent on many ‘hard’ (e.g. 

performance, safety) and ‘soft’ (e.g. likes/ dislikes) variables. The papers within this year’s 

Automotive UI conference reflect this breadth and depth of issues, ranging from specific user-

centred issues facing industry now (e.g. relating to evaluation of distraction), through to longer-

term perspectives, such as how to design UIs for car interiors in which the “driver” spends large 

amounts of time not in control of his/her vehicle. 

Automotive UI’15 is hosted by the Human Factors Research Group (HFRG), Faculty of 

Engineering at the University of Nottingham. The group conducts research into the human 

factors (ergonomics) issues for new technology, across a range of domains including transport 

(road and rail), healthcare, manufacturing, education, etc. Specific to this conference, HFRG 

investigates the user-interface design and evaluation issues for future vehicles, often using 

simulation as a safe, controlled and cost-effective environment. 

Submission and Review Process 

Authors were invited to submit position papers for work in progress (WIP) and demonstrations 

in the Extended Abstract Format. There were 38 WIP and 4 demonstrations submitted. All 

submissions received at least three independent, expert reviews. Based on the reviews, the 

WIP/Demonstration Chairs selected 26 WIP (68%) and two contributions in the interactive 

demonstration category (50%) for inclusion in the adjunct proceedings. The conference was 

organized in cooperation with the Association for Computing Machinery (ACM), so that the 

proceedings and adjunct proceedings will be available through the ACM digital library portal.  
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