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ABSTRACT

The number of vehicles participating in road transport worldwide is
increasing every year. It is estimated that there are currently 1,400
billion vehicles on the road around the world. Since new vehicles are
added to traffic every day around the world, an exact figure cannot be
given. In Turkey, hundreds of thousands of vehicles participate in
traffic every year. As the number of vehicles increases, the number of
traffic accidents also increases. In 2020, there were about 150
thousand traffic accidents with deaths and injuries in Turkey.

It is important to provide first aid to the injured persons as soon as
possible after a traffic accident occurred. The location of the accident
site has a great impact on the survival rate of the injured persons. In
the case of road accidents that occur in the settlement, the
intervention of people in the area and calling the emergency services
will ensure that first aid accurately is provided in a short time.
However, when road accidents occur outside residential areas or in
unpopulated areas, the number of fatalities increases. For this reason,
emergency call systems in road vehicles are important for the timely
provision of first aid. In European Union countries, emergency call
systems have been deployed in new vehicles with eCall application
since 2007. However, it is known that a large number of older design
vehicles are still in use in the European Union, Eastern European
countries, Turkey. In this study, the emergency call systems (eCall)
actively used in Turkey and Europe are investigated and the situation
is determined.
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Accidents that result in property damage, injury, or
death on highways are called traffic accidents. Traffic
accidents cause loss of life or economic damage
worldwide. According to the data of the Turkish
Statistical Institute for the year 2020, a total of
983,808 traffic accidents occurred on the Turkish
road network. Of these accidents, 833,533 were road
accidents with property damage and 150,275 with
deaths and injuries [1].

Today, with the increasing number of satellites and
the spread of GSM network, vehicles traveling on the
road can be monitored and even controlled through
satellite systems. By installing emergency response
systems in new vehicles of luxury vehicle companies,
accidents are detected by the system and the
necessary actions can be taken immediately. Similar

applications are used by vehicle fleets and rental
companies for commercial purposes. However, there
are many older model vehicles on the road today that
do not have an emergency call system. Hiring or
obtaining monitoring services for these systems
involves high costs for private individuals or
institutions.

Emergency call systems in vehicles have been used in
the European Union since 2007. In Turkey, efforts are
being made to harmonize new vehicles to be
produced with this system with a regulation issued in
2018. The emergency call system used in vehicles
informs the emergency call center about the location
of the vehicle in case of a call or an accident by
estimating the damage in the vehicle through sensors.
In emergencies other than an accident, it is possible to
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reach the eCall operators through a button in the
system that is easily accessible to the driver.

II. METHOD

This section explains the components and operation
of the emergency call system in vehicles. Emergency
call systems in vehicles are activated in two ways.
When the sensors in the vehicle detect a collision, the
emergency call system (eCall) is automatically
activated. The control unit in the vehicle calls the
emergency numbers 112 in Europe and Turkey. In
emergency situations that are not the result of an
accident, a call is made at the touch of a button [2]. In
North America, the OnStar service provides in-
vehicle safety, emergency, navigation and remote
diagnostic services. OnStar-equipped vehicles have
also a stolen vehicle tracking feature that reports
information about the vehicle's location, speed, and
direction to the police [3]. In Japan, the HELPNET
system is used, which is similar to the eCall system.
This system, whose work began in 1996, has been
used since 1999. The car manufacturers Toyota and
Honda have been using this system in their vehicles
since 2000 [4].

By establishing a telephone connection with the
emergency call center, a telephone call is made
between the accident victim and the operator. At the
same time, the eCall system transmits the time of the
accident, the coordinates of GPS and the chassis
number of the vehicle (VIN) to the system. After the
call, the operator sends the first aid teams to the
region [5].

GPS/GNSS

- Sateliites
Cellular Networks

‘--

X

-~ ~.
rd - o -~
- - O~ Y
3 PR 3 g ~
-7 ot

Public Safety Answering In Vehicle System (IVS)
Point (PSAP)

Figure 1 Emergency Call System (eCall)

The GNSS (Global Navigation Sattellite System),
which plays an important role in the eCall system,
also is known by different names depending on the
continent. This system is known as GPS (Global
Positioning System) in America, GALILEO in
Europe, GLONASS in Russia and BEIDOU in China.
This system provides navigation services [6]. The
eCall system consists of a GNSS receiver, a
telematics control unit and a gateway module. The
GNSS receiver provides the vehicle with the location
at the time of the accident. The telematics control unit
establishes the connection between the eCall system
and the network and acts as a GNSS receiver. It also

acts as a telephone with a SIM card. The gateway
ensures communication between the modules.

III. RELATED WORKS

Much work has been done in this area. Virtanen et al.
studied the impact of the automatic in-vehicle
emergency call (eCall) service developed in the
European Union on accident outcomes [7]. Sihvola et
al. evaluated the impact of the automatic emergency
call system on the number of traffic fatalities [8]. On
the other hand, Lego et al. investigated the economic
value of the emergency call system (eCall) [9].
Weinlich et al. argued that emergency response would
be accelerated by the use of a global emergency call
system [10]. Aygen et al. developed an SMS-based
vehicle tracking system [11]. In the study conducted
in 2010, a vehicle was controlled by messages using a
mobile phone and a pic controller [12].

In another study conducted by Tiirker et al. in 2016, a
mobile phone was used to access the vehicle's can-
bus system and control the speed remotely. At the
same time, the vehicle's location information could be
accessed via GPS [13]. Raduca et al. developed an
ATMEGA 2560 microcontroller to remotely control a
web server [14]. Balcilar, in the study of a
computerized vehicle tracking system using GSM
[15], developed a real-time vehicle tracking system
that determines the location using the GSM system in
closed areas and in cases where the information from
GPS is interrupted. Kaya and his partner developed a
GSM-GPS and camera based vehicle tracking and
guidance system. They proposed the use of cameras
for real-time monitoring and reduction of crimes
related to vehicles using geographic information
system (GIS) [16].

In a 2013 study by Demircan et al. developed a
system that is triggered by the explosion of the
airbags of the vehicles involved in an accident. In the
study, information such as the number of exploded
airbags, the license plate number of the vehicle, its
age, and its location were sent as short messages to
the emergency response teams using the GSM
module [17]. Oorni et al. concluded in their study of
the eCall system that the 911 and 112 frameworks
used so far are a building block for the next
generation of eCall and will help to establish common
standards [18]. In contrast, Bonyar et al. studied eCall
solutions for accidents involving autonomous
vehicles. Their studies compared existing eCall
solutions, technical applications and services offered.

The eCall solutions available today can be divided
into three categories. Embedded eCall solutions use
the sensor, location and communication services of
the new vehicles. Blackbox solutions, on the other
hand, include semi-autonomous or fully autonomous
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devices with their own hardware. The last solution is
the eCall software installed on the smartphones used
in the vehicle.

European automotive companies often use
smartphone software solutions that are triggered by
the deployment of airbags. Black box solutions are
used in older vehicle models. This solution is often
used in Eastern European countries. As in Europe,
smartphone solutions are also used in new generation
vehicles in Turkey. The black box method is
preferred over the rental method in old vehicle
models and in company vehicles. However, the black
box method is known to be prone to false alarms.
Damage to mobile phones in case of an accident
affects the operation of the system. The installation of
wireless transmitting and receiving devices in
vehicles is fraught with concerns. The possibility of
unauthorized listening to the surroundings with the
microphone in the vehicle worries the users. There is
also a risk that wireless access to vehicles will render
vehicle management systems ineffective.

IV.  CONCLUSION

New vehicles manufactured in Europe and Turkey are
now compatible with the eCall system. These systems
comply with European Union standards. There are
many black box solutions for older models. Some
automotive companies in North America and Europe
use their own emergency call systems. There is a
large market for black box solutions as there are
many vehicles without eCall systems. There is a need
for the studies conducted on different continents for
solutions to have a common standard in the world.
With a common standard that can be accepted
throughout the world, the loss of life and property
will be prevented.

Developing solutions for disabled people with
orientation difficulties and language barriers will
improve emergency response. Using GPS instead of
Wi-Fi in emergency call systems will lead to more
successful results in location tracking.

REFERENCES

[1] TKGM Karayollar1 Genel Miidiirliigii, “Trafik
giivenligi dairesi baskanligi haziran 2021,”
Ankara, 2021. [Online]. Available:
https://www.kgm.gov.tr/SiteCollectionDocume
nts/KGMdocuments/Trafik/TrafikKazalariOzeti
2020.pdf.

[2] Wikipedia, “eCall,” en.wikipedia.org, 2020.
https://en.wikipedia.org/wiki/ECall (accessed
Dec. 29, 2021).

[3] Wikipedia, “OnStar,” en.wikipedia.org, 2021.
https://en.wikipedia.org/wiki/OnStar (accessed
Dec. 12, 2021).

(4]

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Y. Ichikawa et al., “HELPNET SYSTEM AND
ITS SERVICE,” 2001.

Elektrikport, “eCall Nedir? | Acil Durum Cagri
Sistemi,” elektrikport.com, 2020.
https://www.elektrikport.com/teknik-
kutuphane/ecall-nedir-acil-durum-cagri-sistemi/
(accessed Dec. 29, 2021).

E. Akdeniz, “Ka¢ Farkli ‘GNSS’ Sistemi
Vardir?,” surveyinggroup.com, 2018.
https://surveyinggroup.com/kac-farkli-gnss-
sistemi-vardir/ (accessed Dec. 29, 2021).

N. Virtanen, A. Schirokoff, and J. Luoma,
“Impacts of an automatic emergency call
system on accident consequences,” 18th ICTCT
Work., pp. 1-6, 2005, [Online]. Available:
http://www.ictct.org/dlObject.php?document_n
r=43&/S6_Virtanen.pdf.

N. Sihvola, J. Luoma, A. Schirokoff, J. Salo,
and K. Karkola, “In-depth evaluation of the
effects of an automatic emergency call system

on road fatalities,” Eur. Transp. Res. Rev., vol.
1, no. 3, pp. 99-105, 2009.

T. Lego, A. Mladenow, N. M. Novak, and C.
Strauss, “The economic value of an emergency
call system,” in International Conference on
Research and Practical Issues of Enterprise
Information Systems, 2017, pp. 56—66.

M. Weinlich, P. Kurz, M. B. Blau, F. Walcher,
and S. Piatek, “Significant acceleration of
emergency response using smartphone
geolocation data and a worldwide emergency
call support system,” PLoS One, vol. 13, no. 5,
p. €0196336, 2018.

M. Aygen and H. Firat, “SMS Tabanli Arac
Takip Sistemi,” 2009.
www.emo.org.tr/ekler/9f68295a8407499_ek.pd
f (accessed Mar. 22, 2019).

I. Cayirlioglu and S. Goérgiinoglu, “Mobil
telefon ve PIC mikrodenetleyici kullanarak
uzaktan esnek kontrol saglanmasi,” Uluslararasi
Miihendislik Arastirma ve Gelistirme Derg.,
vol. 2, no. 1, pp. 23-27, 2010.

G. F. Tirker and A. Kutlu, “Mobil Cihaz
Temelli Ara¢ Hiz Uyari Sistemi,” SDU Fen
Bilim. Enstitiisii Derg., vol. 20, no. 1, 2016,
doi: 10.19113/sdufbed.00518.

E. Raduca et al., “Web server with ATMEGA
2560 microcontroller,” in IOP Conference
Series: Materials Science and Engineering, Feb.
2016, vol. 106, p. 12018, doi: 10.1088/1757-
899X/106/1/012018.

@ IJTSRD | Unique Paper ID — IJTSRD49155 | Volume -6 | Issue—2 | Jan-Feb 2022

Page 77



[15]

[16]

@ IJTSRD | Unique Paper ID — IJTSRD49155 | Volume -6 | Issue—2 | Jan-Feb 2022

M. BALCILAR, “GSM UZERINDEN PC
TABANLI ARAC IZLEME SISTEMI
TASARIMI VE YAPIMI,” Gazi University,
2010.

0. KAYA and O. FISTIKOGLU,
“DEVELOPMENT OF A GSM AND GPS
BASED VEHICLE TRACKING-ROUTING
SYSTEM,” Int. J. Sustain. Eng. Technol., vol.
1, no. 2, pp. 14-20, 2018.

[17]

[18]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

Z.. Eksi and M. Cakiroglu, “Trafik kazalar1 i¢in
bir acil yardim ¢agr sistemi tasarimi,” Sak.
Universitesi Fen Bilim. Enstitiisii Derg., vol.

17, no. 3, pp. 315-319, 2013, doi:
10.16984/saufbed.51320.
R. Oorni and A. Goulart, “In-vehicle

emergency call services: eCall and beyond,”
IEEE Commun. Mag., vol. 55, no. 1, pp. 159—
165, 2017.

Page 78



