BHUCOKA TEXHUYKA HIKOJIA CTPYKOBHHUX CTYJAHUJA Y HOBOM CALY,
OJCEK 3AIITUTE,
HOBU CAJ, PEIIYBJIMKA CPBUJA

TEXHUYKHU YHUBEP3UTET Y 3BOJIEHY
TEXHOJIOIIKU ®AKYJITET 3A IIPEPALY JIPBETA
OJCEK 3ALITHUTE Ol IIOKAPA,
3BOJIEH, PEIIYBJIMKA CJIOBAYKA

YHUBEP3UTET Y HOBOM CAZlY, PAKYJITET TEXHUYKUX HAYKA
JEITAPTMAH 3A TPABEBUHAPCTBO U TEOJE3NJY
HOBU CAJl, PEITYBJIMKA CPBUJA

3bOPHUK PA/TIOBA
PROCEEDINGS

4. MEbYHAPO/IHA HAYYHA KOH®EPEHIINJA
BE3BEJJHOCHU UH KXEIBEPUHI

MMOXKAP, )KHBOTHA CPEJIMHA, PATHA OKOJIMHA, HHTETPUCAHU PU3UIA
n

14. MEBYHAPOIHA KOH®EPEHIINJA
SAHITUTE OJ IIOKAPA U EKCIIVIO3UJE

4th INTERNATIONAL SCIENTIFIC CONFERENCE ON
SAFETY ENGINEERING

FIRE, ENVIRONMENT, WORK ENVIRONMENT, INTEGRATED RISK
AND

14th INTERNATIONAL CONFERENCE ON
FIRE AND EXPLOSION PROTECTION

Hosu Capn, 02-03. oxTo6ap 2014.
Novi Sad, October 2-3, 2014



Anopeii Moxpsik, Anna Mokpsk

EXPERT ANALYSIS OF MOLTEN COPPER CONDUCTORS FORMED BY
OVERCURRENT 82
Eva Mrackova

FIRE PROTECTION OF BUILDINGS FOR MOTOR VEHICLES WITH DRIVES
LPG, CNG AND LNG 92

3opan Jlospexosuh, [pazan Kapabacun
KOMIIJYTEPCKA UI'PA 3A BATPOT'ACLIE 103

Sergey Kondratyev, Anna Vorontsova, Natalia Petrova, Tatiana Kuzmina

APPLICATION OF INFORMATIVE TECHNOLOGIES AND CALCULATIVE
METHODS IN THE FORENSIC NORMATIVE EXPERTISE AND IN
PROFESSIONAL EDUCATION OF FORENSIC EXPERTS 110

Darko Joci¢, Mirjana Laban

PRIMENA INFORMACIONIH SISTEMA ZA IZBOR OPTIMALNE PUTANIJE
KRETANJA VATROGASNIH EKIPA DO MESTA AKCIDENTA 119

Cnobooan Kpwemun, Onea Kpremun

AHAJIM3A TIAPAMETAPA V MOJIEJIOBABY EBAKVYAIIMJE JbYIU VY
I[TOXAPY 126

bumwana 'emosuh, Hamawa Cybuh

IMPUMEHA CAD (COMPUTER AIDED DESIGN) AIIUNIMKAIIUJIA VY
OBPA30OBABY 3AIITUTE O/ ITOKAPA 134

Zsolt Nosko, Alexandra Kiss, LaszIlo Komjathy

ANDROID-BASED DECISION SUPPORT IN ACCIDENTS INVOLVING THE
TRANSPORTATION OF DANGEROUS GOODS 143

Hpazan Kapabacun, 3opan Huxonuh
EBAKYAILIUJA JbYIN U3 OBJEKATA 3AXBAREHUX [TOXKAPOM 148

J Frank D. Stolt
FIRE SAFETY AND INVESTIGATION OF FIRES IN BUSES 153

Tamjana boacosuh, Mupjana Jlaban, Bepuya Munanxo, Cawa boeoanos

MOI'YRHOCT IITPUMEHE BOJIEHOI' CTAKJIA 3A 3AIITUTY JPBEHUX
KOHCTPYKIIUJA V IIOXXAPY 167

Jaroslav Flachbart, Viadimir Mozer, Anton Osvald
FIRE SAFETY SYSTEMS MINIMISE ECONOMIC LOSS 175



International Scientific Conference

on Safety Engineering Novi Sad, October 2-3, 2014.
Zsolt NOSKO' Review paper
Alexandra KISS?

Lészlo KOMJATHY?

ANDROID-BASED DECISION SUPPORT IN ACCIDENTS
INVOLVING THE TRANSPORTATION OF DANGEROUS
GOODS

Abstract: Vehicles carrying dangerous goods are part of our everyday lives, because transportation
by road has become the most common method in Europe due to its cost-efficiency and other reasons.
Repeatedly, we can see tanker trucks or lorries marked with ADR orange plates. However, the majority
of the population is not even aware of what these plates indicate. Our previous researches proved that
civilian population tend to carry out primary intervention in road accidents, as they take part in road
traffic as well. They are on the spot even before the arrival of the firefighters and they need to give help
and intervene without any protective equipment or special skills. This research is about the
development of the mobile Java software, UN-NUMBER, introduced in 2009 to keep up with
technological progress. This software assists civilian population as well as professional firefighters and
disaster managers to carry out interventions involving dangerous goods and to prevent further
accidents.

Keywords: decision support, disaster management, fire brigade, UN-number, ADR, mobile phone,
Android

AHJIPOUJI ATUIMKALIMJA KAO MOJIPIIKA
OJJIYUUBAIBY Y HECPERAMA KOJE YK/bYUYJY
IMPEBO3 OITACHUX MATEPHJA

AncrpakT: Bo3uia koja nmpeBo3e ornacHe MarepHje Cy A€o0 Halle CBaKOIHEBHIIE, jep je APYMCKH
TpaHCIOPT MocTao Hajuemhu BHI TpaHcmopTa y EBpomm 360r eKOHOMHYHOCTH H APYTHX pasiora.
YecTo MOXKEMO BUAETH KaMHOHeE-IIICTEpHE WM KaMuoHe o3HadeHe ca ADR mapanmactuM Tabmama.
Melytum, BehrHa cTaHOBHHIITBA HHje HM CBECHa Ha IITa OHe yka3yjy. Hamia panuja ncrpaxuBama
MoKa3yjy na cy rpahaHu TH KOju NpPBH MHTEPBEHHUIIY y caoOpahajHuM Hesromama, HOIITO Cy M CaMH
YUYECHHL y JpyMCKOM caobpahiajy. OHHM Cy Ha JIMIly MecTa M Ipe Jjojlacka Barporacaia, i OHU Tpeba
Ja mpyxe moMoh ¥ HHTEpBEHHIY Oe3 MKaKBe 3alITHTHE OIPEME WIIH 3Hamba MOceOHUX BemTHHA. OBO
HCTpaXXHBame je 0 pa3Bojy JaBa codrBepa 3a mobmiHe Tenedorne, UN-NUMBER, koju je yBemen 2009.
Ja omoryhu npxame Kopaka ca TeXHOJOLIKUM HanperkoM. OBaj codTBep nomake rpahanuma, anu u
npodecroHaTHUM BaTporacaluma u JHIIMa Koja yrpaBJbajy kartactpodama, 1a U3BpIIe HHTEPBEHIIHje
ca OIacHUM MaTepHjaMa U Jia cupede fajbe Hecpehe.

Kibyune peun: mojpiika o[IyduBamy, yIpaBibaie KaTacTpodama, Barporaciu, UN-number,
ADR, mobuiHu TenepoH, AHAPOH]
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1. INTRODUCTION

The development of the mobile phone application, UN-Number assisting the mitigation
of accidents which occur during the transportation of dangerous goods started in 2007 and it
was a great success in conferences both in Hungary and neighbouring countries, so in 2009 it
was welcomed by fire fighters in Nyitra, Slovakia, too[1]. The programme was compatible
with MIDP 2-based Java mobile phones, which were the most widespread at the time [2].
However, technological progress has not stopped and over just half a decade this type of
mobile phone has become obsolete. As a result of the technological progress, smart phones
and tablets have been ranked first place almost with every age group starting from the lower
grades of primary schools. These devices are easily used even by young children, and the
level of the applications, games is almost identical to those running on professional
computers. They are also able to access the Internet almost without any restraint. These
devices run Android operating system [3], their price is remarkably low and they are easy to
use.

=

a0 yes L o Deme iy z = 3

Figure 1. Android Development Environment

2. PROBLEMS

Although the Java-based UN-Number, which has already been mentioned, can run in
Android-based systems under special circumstances, the majority of emulators [4] cannot run
this application properly or only to a limited extent.

Keeping up with the technological progress, it has become inevitable to adapt this
software to Android systems. Our purpose was to choose a development environment which
allowed development to various platforms at the same time. (Figure 1) The size of the data
base was already optimised and minimised during the previous developments. As a result, it
occupies little space, although Android-based devices can be almost freely expanded with
Micro SD memory cards. It was another important factor that the program should be
available in further languages as well, so the core of the program, the data base itself was
translated into Slovakian and English.
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3. CURRENT AND EXPECTED NUMBER OF USERS

The application has been installed by 4000 Hungarian or foreign fire fighters speaking
Hungarian and it is also used by employees of private transportation companies. As a result
of the spread of Android-based mobile phones, we expect an increase of 50-100% in the
number of phones capable of running this software. In addition, thousands more will be able
to use this programme due to translations.

Although the program was primarily designed for the professional staff of the fire
service, disaster management and police, its simplicity and clarity can make it a useful
application for the civilian population as well. Both drivers and professionals dealing with
the dispatch and control of the consignments found it helpful. Their opinions together with
their recommendations and criticism facilitated the development of the application.

4. FIELDS OF APPLICATION

In the application of the software there are no limitations since it does not require Internet
access or even mobile phone signal. The data base is stored on the device, so it can also
function in closed spaces, basements, tunnels or other spaces which are shielded from mobile
signal or radio frequency. Regular drills are held to prepare fire fighters for the dangers of
fire fighting in closed spaces. They are indispensible to improve their skills and decision-
making [5]. During these drills (Figure 2) the intervention crew is regularly presented with
unusual circumstances, such as dangerous substances or waste “stored illegally”. The
identification of the substance is generally assisted by the UN number shown on the package
if it is really present there. These drills are also important for the management in order to
acquire skills of decision-making [6]. With the help of the program they can continually
check their own or their team’s activities. The application of the program in the drills or in
our pastime as a hobby improves our competencies, which increases the speed of decision-
making in actual interventions.

Some dangerous substances may become explosive when coming into contact with air,
and mobile phones and other information devices intended for general use — similarly to
radios using the Unified Digital Radio Communications System (EDR) — cannot be used
nearby, though explosion-proof devices do exist. They were designed for working in the
vicinity in dangerous materials and in extreme conditions.

Figure 2 Hazardous material practice - Kazincbarcika Source: www.langlovagok.hu
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5. THE RELEVANCE OF THE PROBLEM

The transportation of hazardous goods is a dangerous activity by itself. The dangerous
nature of the activity stems from the features of the goods transported and the transportation.
Even a properly labelled and documented consignment can develop extreme cases, not to
mention illegal or unlabelled goods. It is a well-known fact that traffic is one of the most
dangerous activities, where the highest number of accidents and deaths occur, and a potential
cause can be transportation by road. [7] The leader of the intervention crew is the person who
is in charge of the tasks completed or to be completed related to the mitigation following the
accident. Beyond possessing general knowledge, the leader of the intervention has to be
quick to notice the unique features, which basically determine the nature of the emergency.
During reconnaissance, he has to pay close attention to every detail in order to make the right
decision. The “situation” in this case includes all the factors that have to be considered
during the intervention in order to mitigate or eliminate the emergency. Different dangerous
substances may cause entirely different problems at the scene of the intervention. The signs
(markings, labels. placards) together with the specialist literature available (e.g. guides)
provide initial information on the main dangers, but the correct identification of the
substance is needed. [8] The software developed by us assists in completing these tasks,
increases the speed of processing the data available, thus supports decision-making.

6. SUMMARY

As a result of the development, not only an Android-based adaptation of an already
existing program was created, but an application containing an improved, faster and larger
data base, which can run on almost every Android-based smart phone and tablet. Although
Embarcadero Delphi XE5 development environment allows the development of
Multilanguage applications, the various languages can be downloaded separately for the sake
of convenience and smaller size. Thus, besides Hungarian, version 5.0 can be downloaded in
English and Slovakian as well.
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