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Abstract- Advanced driving assistant systems (ADAS) or known as Driver Information System already have taken a place 
in today’s modern automobiles. These systems provide information to the drivers about dangers or issues waiting for them. 
Designing interface and pictograms used in driver information systems have a great importance in terms of drivers are easy 
to detect and in the flow of traffic not to distract driver’s attention. In this study, designing of pictograms that realized and 
applied in real driver information system examined according to local laws, ISO standards and general design principles and 
results have been demonstrated. 
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I. INTRODUCTION 
 
As a result of expanding industrial production and 
prosperity of societies, the numbers of industrial 
vehicles on highways have soared particularly in the 
last decades. Just in the first ten month of 2015, 
according to recent studies1 2. 19 million land 
vehicles in China hit the roads while this number was 
17 million in the USA and 10 million in the EU.   
Furthermore, there is no sign that the trend will be cut 
at least in the near future. As our roads get crowded, a 
dire need comes to be felt about ADAS systems 
which are specifically developed for protecting 
people on the roads from any kind of threats they may 
face during their travels. However, it is worth to bear 
in mind that any kind of failure in ADAS systems can 
well be a reason for distractions during driving and 
pose threats to the driving safety. Therefore, it is a 
must for all those interested parties including public 
officers, academics and professionals from civil 
society organizations to think about and develop 
more advanced user-friendly ADAS systems that will 
meet the necessities of possible future threats of the 
crowded roads. 
First element to be considered in this context is visual 
elements employed in ADAS systems. Visual 
elements used in driver information systems must be 
designed according to a basic principle of not 
distracting the attention of drivers and must transmit 
necessary minimum message effectively. For this 
purpose, pictograms should be designed and put into 
practice with a particular consideration on basics of 
design, national regulations and ISO standards. 
There are numerous studies in the literature on the 
subject. These studies vary in their focus, research 
questions and conclusions. Human factor, as 
Clement3 suggests, is one of the most fundamental 
determiners that one has to consider in developing 
and designing early warning signs in ADAS. Lehto4 
outlines various approaches to be used in recognition 
and interpretation of these signs and labels; at another 

study he also underlines theoretical and scientific 
bases of warning signs, suggesting sample designs 
that epitomize underlined theoretical approaches5. 
Rogers6 publishes a similar study in 2000. 
McDougall7 studies on the effects of concreteness, 
complexity and openness of symbols employed in 
interfaces over user performances. Jakobsen8 
examines how human figures used in warning signs 
have different influences/perceptions in different 
cultures. 
Wogalter etc. 9, Laughery 10, Rousseau 11 and Tijus 12 
provided a broad overview of the experimental 
literature on warning guidelines and evaluation 
approaches. Erdinç13  designs 9 different warning 
words and 7 different warning symbols and 
interrogates their efficiency by showing them to 67 
Turkish Air Force Academy cadets. At the end of 
study he finds that warning symbols are more 
efficient than warning words. Erdinç, in his another 
study14, designs three pictograms to use for flight 
manual warnings. 
 
In addition to the literature outlined above , there is a 
series of standards including  rules of sign designs 
following: ISO3864-1: “Graphical symbols -- Safety 
colours and safety signs -- Part 1: Design principles 
for safety signs and safety markings”15, ISO3864-3: 
“Graphical symbols -- Safety colours and safety signs 
-- Part 3: Design principles for graphical symbols for 
use in safety signs”16, ISO7010: “Graphical symbols -
- Safety colours and safety signs -- Registered safety 
signs”17. In Turkey, issues to be considered legally 
have been given in the “Traffic Signs Handbook” 
prepared by Turkish Republic General Directorate of 
Highways (TCKGM)18. 
 
II. DETAILS EXPERIMENTAL 
 
TCKGM determines certain principles of pictogram 
designs to be employed in regular road signs as such: 
driver information systems are; 
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- Road signs must be simple, understandable 
and visible from a distance, 
- Its background and sign itself must be in a 
contrasting colour, 
- Signs must be adequately salient, 
- In accordance with international standards, 
colour (TS 7248 ISO 3864-1) will be green/white for 
safety and security, yellow/black for warning/danger 
risk, red/white for banning, stopping, danger and 
emergency, blue/white for informing, 
- Signs must provide  users with enough time 
to take necessary measures,, 
- Signs must be  easily seen and must be 
sufficiently enlightened19 18. 
 
Pictogram called as an ideogram that passes on its 
meaning to its pictorial similarity to a physical object. 
Most important feature of pictograms is to isolate 
details which can create entropy in a communication 
process.  Pictograms provide direct transmission of 
the meanings since they can transmit any kind of 
message without additional and unnecessary 
mediation. Simplifying from details that no need to 
be expressed. Pictograms provide direct 
communication because of they are imagery that 
straightforward desired to explain20. 
According to Becer design principles consist of these 
six items; 
- Balance, 
- Ratio, 
- Visual hierarchy, 
- Visual continuity, 
- Coherence , 
- Emphasis21. 
 
III. RESULTS AND DISCUSSION 
 
Traffic sign boards which are developed in this study 
are designed with a clear focus on general basics and 
principles of design and particular ones offered by 
TCKGM and basics of pictogram design as well. The 
purpose is to provide possible adaptations to be 
applied to existing warnings already in use so that 
drivers are provided with more and detailed 
information concerning driving safety.  Adaptation of 
warning have been achieved currently uses in most 
vehicles for more special cases and given more 
detailed information to the drivers. Designed 
pictograms are categorized as lateral acceleration, 
vertical acceleration and longitudinal acceleration, 
vehicle speed versus environment temperature in 
accordance with the operations undertaken during the 
study. These symbols will be displayed on driver 
information screen where they are required. The 
information to be displayed on the screen is obtained 
after a comparison is made between measured values 
coming from the running vehicle and the data coming 
from the central computer to be connected via 
Internet. These symbols shown in Table 1 and Table 
2. 

Table1: Symbols Designed by Category 
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Table 2: Designed symbols by vehicle speed versus 
environment temperature 

 
 
Symbols described above will be displayed in driver 
information screen as Figure 1. In this screen warning 
sign can be seen before approach the region that 
experienced dangerous acceleration or movement. 
 

Fig.1. (a & b & c) Examples of display in the driver 
information display 
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