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Abstract

One of the probable causes of road accidents may be a high density of information which may 
cause the driver to miss a fact significant for dealing with an individual road traffic situation. 
In particular failure or distraction of the driver’s attention often leads to a late recognition of 
the risk or insufficient information processing. The primary task of advertisement is to attract 
attention of consumers. Advertisements near the road undoubtedly belong to substantial 
distractors. The aim of this article is to present the results of the analysis of the impact of 
advertisement on the driver’s attention in real road traffic. For the analysis of the selected 
types of advertisement equipment (small advertising equipment, billboards, bigboards and 
megaboards) the eyetracking methods have been used. Most of currently realized studies 
have analysed the influence of advertising device under simulated conditions. Therefore, 
this measurement has been realized in real traffic. Measurement has been carried out with 
30 drivers, on 3 different routes in the city. Achieved results illustrate the negative impact of 
advertisement on the driver’s visual attention that has been observed and confirmed.

Keywords: accident, driver, distraction, advertisement, eyetracking

1 Introduction

Trend of accident analysis researches tends to reduce the number of road traffic accident or 
reduce the consequences, especially fatalities. Human failure is a commonly reported cause 
of motor vehicle collisions. One of the possible cause of accident can be the high density of 
information. The driver could neglect the essential fact necessary for dealing with a specific 
traffic situation. High density of information also affect the ability to detect hazard i.e. the 
driver’s reaction time to external stimuli.
In recent years, a work focused on the driver behavior i.e. driver visual perception has used 
eye-tracking methods. Eye-tracking methods have been used to measure a view direction or 
an eye movements relatively to the head. Visual attention change may indicate the driver’s 
intention or his mental or physical state and have allowed monitoring and evaluating of visual 
sequences of drivers and easily understand to reasons of their behaviour.
The methods based on eyetracking techniques have been currently widely used to analyse not 
only visual perception of drivers (e.g [10][11][12]), but also for the analyzis of traffic signs per-
ception [1] or selected distraction elements (for example bilboards [8][15]). Eyetracking tech-
niques have been also used for the analysis of pedestrian perception [5] or for the analysis 
of transport infrastructure ([17]).
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In recent years, advertising facilities in the road surroundings have led to a number discu-
ssion. As advertising device could be considered every single device for written, visual or 
otherwise advertisement or promotion. Regulation of advertising has been defined by diffe-
rent legal regulation in the Czech Republic in terms of different statutory interest [16]. In 2017, 
a change in the legal regulation was made in the Czech Republic. Placement of advertising fa-
cilities has been directly prohibited in the protection zone of motorways and first-class roads. 
Existing advertising facilities must be removed from the vicinity of these roads. Therefore, it is 
reasonable to expect that the advertising equipment will be moved to the vicinity of the local 
roads, especially in the urban areas. In-depth analysis of the safety risks associated with the 
installation of advertisement at the border of the road transport zone is an important potential 
for implementing new corrective actions to reduce the incidence of driver interference.
The goal of this work is to introduce the influence of advertisement on the driver attention. 
The goal of the advertisement is to attract person to promote product or service. Besides the 
distraction of driver’s attention from driving-related information, advertising facilities may 
also overlap traffic signs or merge with them. Driver distraction caused by advertisement has 
been contained in many studies, most of them have been focused on the selected types of 
distraction or advertisement.
Influence of LED bilboards on the driver attention have been contained in [8]. The impact of 
these types of advertisement on the accident rate have been analyzed by [1]. How has been 
the visual perception of driver affected by dynamic advertisements examined [15]. The im-
pact of the elevated advertising compared to the advertisement along the streets has been 
analyzed by [3]. The effect of advertising equipment on driving performance was examined by 
[4] and [13]. Also the effect of the emotional charge of advertisements on driving performance 
was examined [9]. A simulation study showed that driver reaction times were shorter in times 
when advertisements produced strong, especially positive, emotions. The goal of this study 
has been to analyze the various negative influences that advertising in the urban area affects 
the driver, especially distraction and glare.

2 Methods

The aim of this paper was to analyze how selected types of advertisement influencing the 
driver´s visual attention in real road traffic. For this purpose, eye-tracking method has been 
used.

2.1 Eye-tracking

Eye-tracking method is used to measure motion of an eye relatively to a head. The purpose 
of the eye movements is to fixate objects in the field of a view, in the area of sharp vision 
(foveal region). The movement of the eye can be divided into several basic types, the most 
important are fixations and saccades. Fixations has been defined as pauses over informative 
regions of interest. The sacaddes are rapid movements between fixations. The time of fixation 
of the driver’s eye on the advertisement was analyzed, i.e. the time when the advertisement 
is in the area of the sharp vision. As shown in [14], fixation analyzation is a eligible method of 
minimizing the complexity of eye-tracking data while retaining most essential characteristics 
for the purposes of understanding cognitive and visual processing behavior.
In this study, the video-based eyetracker has been used. This type of device combines a video 
images and a pupil reflection exploiting an infrared light. An infrared light is shone into the 
eye and then it is reflected from the lens and sensed by a video camera [6].
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2.2 Experiments

Drivers (men) aged from 24 to 55 (n = 30, mean age = 32; standard deviation 8) participated 
in this study. All participants in this study were free of medical and cognitive impairment. The 
experiments were realized on three different routes in the city. Measurements were carried 
out in the real road traffic under similar climatic condition. In the course of experiment every 
driver was exposed to different types of situation – pedestrians on zebra crossing, intersec-
tion crossing, crossing with tram-way etc.
For the purpose of this study, any outdoor advertisement placed in the road vicinity has been 
analysed. With regard to the frequency representation of each advertisement type on the 
routes, the advertising facilities were divided into three groups. Most often types of adverti-
sement are billboards, the standard billboard size is 5.1 x 2.4 m. This type of advertisement 
has been analysed separately. 120 billboards has been analysed in sum. Frequent type of 
advertisement are also bigboards (9.6 x 3.6 m) or megaboards (12 x 6 m, 16 x 9 m, 24 x 8 m). 
There were 63 bigboards and megaboards on these three tracks. There are also advertising 
facilities on columns, advertising signs and other smaller advertising facilities in the city. 
Due to the diversity of advertisement types, these advertising facilities were analysed in one 
group. In total 160 smaller advertisement has been analysed. In detail basic characteristics 
of these routes are stated in Table 1.

Table 1  Basic route characteristics

 1 2 3 total

route total length 9 km 12 km 16 km 37 km

number of small advertisements 85 37 38 160

number of bilboards 74 12 34 120

number of megaboards/bigboards 36 6 21 63

3 Results

Gaze duration on all types of advertisement were analysed. Distribution of fixation time is not 
normal (Gaussian), but they rise slightly rapidly on the left and have a long positive tail on the 
right. The results obtained on the individual test routes were compared using nonparametric 
Kruskal-Wallis test. This test indicated not statistically significant differences between gaze 
duration on the same types of advertisement on the different test route. Fixation times for 
individual types of advertisement could be analyzed together independently of the test route. 
The results of this analysis also indicate that gaze duration at the advertisement depends not 
only on the person and content of the advertisement, but also on the type (size) of the device.
Kruskal-Wallis test indicate statistically significant difference (p = 0.00) in type of adver-
tisement. Graphical representation of the obtained results is documented by the Figure 1. 
Based on multiple comparisons, it could be said that the difference between billboards and 
bigboards with megaboards is not statistically significant. However, the difference between 
these groups and smaller advertising devices is statistically significant.
As stated in [7], visual perception and vision differ. Participant does not have to perceive all 
subjects even though the subject is caught by his eye. Inclusion of interview during the mea-
surement to verify whether the participant perceives the advertisement has been difficult for 
realisation with regards to the driving situation complexity and number of the advertisement. 
Mainly interviewing during driving could distort the results. Participants also must not have 
been acquainted with the aim of the experiment.
Therefore, for the results objectivization and analysis of differences between vision and visual 
perception, another set of measurement has been made. Six drivers participated in this case 
study. Forty minutes long route has been established in the city. During driving, drivers were 
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asked on a couple of different questions. Part of these questions were concerned also on an 
advertisement. On this test track, based on previous studies, six of the most often monitored 
billboards has been selected. After driving around these advertisement, drivers were asked 
if they are able to reproduce the content of advertisement. In 75 % of cases, if the driver loo-
ked at the advertisement, he was able to reproduce the content correctly. For the purpose of 
this study, only men aged from 24 to 55 (n = 30, mean age = 32) were analyzed. In the future 
studies, also the influence of sex, age, driving experience and the other driver characteristics 
should be analyzed.

Figure 1 Box plot – comparison of advertisement types

Figure 2 Distribution of gaze duration on the selected types of advertisement
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4 Conclusion

The traffic environment contains many important information, which necessarily has to be 
perceived by driver. Most of the information need to be sensed visually. The goal of adverti-
sing device has been to attract the attention of target group, i.e. distract the attention of road 
users. The legislation focused on the advertisement regulation has been discussed especially 
in recent years. Currently, the placement of advertisement has been prohibited in the protec-
tion zones of motorways and first-class roads. A transfer of the advertisement to the vicinity 
of local roads especially to the urban areas could be expected. Despite the lower speed of 
the vehicle in the urban areas, the driver attention has been exposed to the higher number 
of stimuli – pedestrians, intersection, etc.
The impact of advertising devices has been analyzed by a number of studies, however mostly 
in simulated condition. The aim of this study was to analyze the influence of different type of 
advertisement (in terms of size) in real road traffic in the urban areas. Though, the content 
of the advertisement and the personal prefferences are important factor, the dependence of 
distraction on the type of advertisement has been proved.
Results of different driver on different routes shown not statistically significant differences 
in terms of advertisement type on these routes, so summary analysis of selected adverti-
sment type has been possible to make. Summary analysis of different advertisement types 
shows statistically significant differences. While between time of the fixations on billboards, 
bigboards and megabords differences was not statistically significant, gaze duration on small 
advertising devices compared to the other types was significantly smaller.
In 75 % of cases, if the driver looked at the advertisement, he was able to reproduce the con-
tent correctly. For the further results objectivity, using of performance test or at least interview 
should be beneficial. The inclusion of the survey during driving is problematic, especially 
because participants should be uninformed with the goal of the experiment.
As was shown in this study, all types of advertisement (regardless of size) has affected driver’s 
attention. The average duration of the glances for the subjects was 0.4 s. if attention is held 
by an advertisement during the hazard onset, then drivers reaction time could be affected, so 
any required manoeuvre may be delayed, increasing the likelihood of an accident.

Affiliation

This research was drafted within the scope of the Specific university projects No. FEKT/STI/
ÚSI-J-18-5555 and No. FEKT/ÚSI-J-17-4481 performed by the Brno University of Technology, 
grantor: Ministry of Education, Youth and Sports.

References

[1] Babić, D., Babić, D., Ščukanec, A.: The impact of Road Familiarity on the Perception of Traffic Signs-
Eye Tracking Case Study. In: 10th International Conference-Environmental Engineeering. 2017.

[2] Cooper, S., Chakravarthy, B., Anderson, C., Hata, S., Ferrer, C., Lotfipour, S.,: Motor Vehicle Collision 
in Relation to the Proximity of Electronic Billboard in a Large Urban Setting, Annals of Emergency 
Medicine, 2016.

[3] Crundall, D.: Attraction and distraction of attention with roadside advertisements. UK,2005. Accident 
Analysis and Prevention 38 (2006) pp. 671–677

[4] Edquist, J., Horberry, T., Hosking, S., Johnston, I.: Adverising billboards impair change detection in 
road scenes, Monash University Accident Research Centre; 2011 Australasian Road Safety Research, 
Education & Policing Conference, Perth, 2011.

[5] Fotios, S., et al.: Using eye-tracking to identify pedestrians’ critical visual tasks, Part 1. Dual task 
approach. Lighting Research & Technology, 2015, 47.2, pp. 133-148.



!oad traffic safety1088

cetra 2018 – 5th International Conference on Road and Rail Infrastructure

[6] Kassner, M., Patera, W., Bulling, A.: Pupil: An Open Source Platform for Pervasive Eye Tracking and 
Mobile Gaze-based Interaction. In Proceedings of the 2014 ACM international joint conference on 
pervasive and ubiquitous computing: Adjunct publication. ACM, pp. 1151-1160., 2014.

[7] Havlík, K.: Psychologie pro řidiče. Praha. 2005. ISBN 80-7178-542-3

[8] Kocián, K., Kocourek, J., Nouzovský, L., Radová, Z., Svatý, Z.: Vliv reklamních zařízení na bezpečnost 
provozu na pozemních komunikacích. Silniční obzor. 2017, 78(5), pp. 133-137.

[9] Tricka, M.L., Brandigampola, S., Enns, T.J.: How fleeting emotions affect hazard perception and 
steering while driving: The impact of image arousal and valence, Accident Analysis and Prevention 
45, 2012

[10] Pfleger, E., Jechlinger, C.: Disclosure of the Differences in the Navigation and Viewing Behaviour 
at Day and Night with viewpointsystem® ViewingAnalysis based on Real Examples. In: 19th EVU 
Congress, 2010, pp. 59-66. ISBN 978-80-7399-136-4.

[11] Pfleger, E.: Viewing analysis of experienced vs. not experienced motorcylists and conclusions about 
traffic-safety. In: 22nd annual congress Firenze, 2013, pp. 171-174.

[12] Pfleger, E.: Blink Analyses and Driver Attention. In: Proceedings of the 1st joint ITAI–EVU Conference, 
2009, pp. 25-32.

[13] Salaheddine, B.: The role of roadside advertising signs in distracting drivers. South Arabia 2009, 
International Journal of Industrial Ergonomics 40 (2010) pp. 233–236

[14] Salvucci, D.D., Goldberg, H.J.: Identifying fixations and saccades in eye-tracking protocols. In: 
Proceedings of the 2000 symposium on Eye tracking research & applications. ACM, 2000. pp. 71-78.

[15] Smiley, A., Persaud, B., Bahar, G., Mollett, C., Lyon, C., Smahel, T., Kelman, W.L.: Traffic safety 
evaluation of video advertising signs. Transportation Res. Record: J. Transportation Res. Board 1937, 
pp. 105–112, 2005.

[16] Vetešník, P., et al.: Dopravní právo. Praha. 2016. ISBN 978-80-7400-409-4

[17] Winter, J., Fotios, S., Völker, S.: Gaze direction when driving after dark on main and residential roads: 
Where is the dominant location?. Lighting Research & Technology, 2016, 1477153516632867.


