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Abstract. For the last few decades, road accidents have been experienced at an
exponential rate across the globe hence the need for efficient emergency response
systems. However, the current conventional car accident detection systems lack
the ability to be installed in ordinary car brands and are exclusively costly. Mobile
disaster alert applications provide one example using smartphone application to
alert the disaster response services. This systematic review examines the latest
developments in the field of mobile applications for traffic safety alerts, focusing
on their potential in terms of emergency response time and improving user
convenience. The main purpose of this review is to evaluate the effectiveness of
mobile accident warning applications and their usability. Studies from academic
databases, including Google Scholar, Scopus, JSTORE, and IEEE Xplore, published
since 2010 were reviewed. Inclusion criteria included studies that examined
mobile-based applications for road safety, with a focus on real-time notification
and usability testing. The results indicate that mobile alert applications can
significantly improve emergency response times, especially when equipped with
automated notification. This work contributes to the field of public safety by
emphasizing the accessibility and scalability of mobile road safety solutions, and
by highlighting areas for improvement in usability and reliability.
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Introduction

Road traffic crashes retain their global threat as a leading public health issue with high mortality
and injury incidences. Other technological intervention measures have been recommended
and adopted to solve the problem of prompt emergency response, but the constraints are the
accessibility and the user awareness. Despite growing interest in the development of mobile
applications for emergency notification, there is a lack of comprehensive research evaluating
their effectiveness and user acceptance. This systematic review examines recent advances
in mobile road safety alert applications, focusing on real-time incident detection, immediate
notification systems and user experience.

The object of this study is mobile road safety alert applications specifically designed to
improve emergency response time and reduce fatalities from traffic accidents. The subject is
the various factors that impact the usability, functionality, and overall effectiveness of these
applicationsinreal-world scenarios. Therefore, itis the purpose of this study to carry outa critical
examination of the utility and reception of existing mobile alert applications in traffic accident
cases to support the proposed benefit of lowering the identification time of the exact status and
increasing safety among the public. Specific research goals include assessing the technological
methods employed in such applications, investigating app usage and user satisfaction, and
assessing the weaknesses and possible research directions of the given applications. The
hypothesis of this work is that mobile road safety alert applications can dramatically enhance
Emergency Response Time and the satisfaction of end-users by being compatible with accurate
detection components and responsive interfaces. The research questions are:

RQ1: To what extent do mobile road safety alert applications effective in the minimization of
response time?

RQ2: What are the most important issues the users have when it comes to usability and
reliability of these applications?

RQ3: Further improvement on the technological and design may be made to maximize the
functionality of the mobile alert systems?

Literature Review

The literature review underlines several Android based mobile Road safety alert applications
and analyses the capability of these in enhancing the safety of the public. For example, studies
such as Karolemeas investigate the effectiveness of mobile alert systems by assessing user
preferences, willingness to pay, and the value of real-time notification applications for drivers
in the EU (Karolemeas et al., 2024). The results show that applications with clear, actionable
messages and reliable technology can help drivers avoid dangerous areas and inform emergency
services in a timely manner.

Espinoza designed a mobile application including a panic button through which bystander
can alert the nearby hospitals and emergency services. In their study, they implement the usage
of Scrum methodology to design an interface which is easy to use, and the results showed that
immediate notification can reduce response time minimally (Espinoza et al., 2021). However,
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this app has a disadvantage since it does not detect accidents independently, and the alert can
only be activated by the bystander.

The study also recognizes that despite the many technological changes and available mobile
safety applications there are still issues prevailing. Today’s research has tended to concentrate
on technical parameters or user satisfaction in abstract environments. Insufficient research
into user acceptance and its counterpart of technical reliability exists, which considers multiple
factors that distinguish actual usage scenarios and in-vehicle systems use in low-income or
rural environments. Furthermore, those looking into willingness to pay do not consider how
such applications could be deployed in areas of different socio-economic status. Research could
attend these deficiencies in subsequent work through determining user experience across the
demographical strata and understand the performance of the applications in different traffic
and environmental conditions. The next section on methodology will elaborate on this.

The methodology

In order to ensure a thorough, accurate and transparent evaluation, a clear and structured
methodology is required when conducting a systematic analysis of mobile applications for road
accident detection and reporting. The techniques used to specify eligibility requirements, data
sources, search tactics, selection procedures, and data collection and analysis are described in
detail in this section. The procedures for assessing reliability, impact metrics, generalization
techniques, reporting bias and research bias are also discussed.

To conduct the research more clearly, the study was divided into following 5 stages:

1. Formulation of research questions and hypotheses: Defined the scope, objectives and
expected outcomes of the review.

2. Literature search and selection: Applied specific search criteria to identify relevant
studies.

3. Data extraction and synthesis: Collected and organized relevant data from the selected
studies.

4. Analysis of results and identification of gaps: Analyzed data results, identified patterns
and highlighted gaps in research.

5. Assessment of risk of bias and certainty: Assessed the reliability and validity of the
included studies.

[t is important for the study to select relevant, popular articles from reliable sources. Inclusion
and exclusivity criteria were developed to select articles as shown in Figure 1.
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Figure 1. Article selection process Flow Chart

Figure describes that Inclusion Criteria includes studies from 2010 onwards, accessible in
full text, published in English, focusing on mobile road safety alert applications with a focus on
emergency response, usability, or sensor-based technologies.

Exclusion Criteria consists of studies published before 2010, non-English language articles,
studies focusing solely on automotive in-car systems or applications without emergency alert
functionality.

Studies were grouped based on their primary focus, either on (1) user-centered design and
usability, (2) sensor and technology development, or (3) real-time notification impact.

The databases consulted included: Google Scholar, Scopus, JSTORE, IEEE Xplore. Filters
applied were publication year (from 2010), open access, relevance ranking, and citation count.
Key words used as search terms included: “car accident” OR “road traffic accident’, "Sound-
based accident detection” OR "audio-based car crash detection” OR "acoustic accident detection
system”, “Sound based algorithms” OR“voice identifier algorithms’, AND "road safety” OR "vehicle
collision” OR "car accident detection”, AND "audio analysis” OR "sound frequency"” OR "machine
learning"” OR "algorithm”.

Study Selection Process was in the following format: 4 reviewers independently screened
each title and abstract to assess relevance based on inclusion criteria. Automation tools were
used to eliminate duplicates and filter for open-access studies. More detailed information
shown in Figure 2.
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Figure 2. UML sequence diagram of Selection Process

This Figure presents an UML sequence diagram illustrating the process of conducting a
systematic literature review on the topic of mobile applications for accident detection, road
safety, and emergency notifications. The process is divided into three main components:
Researcher, Database, and System.

Data Collection: For studies meeting the inclusion criteria, data was independently extracted
by reviewer, then cross-verified to ensure accuracy.

Data was collected on the following outcomes: Emergency response time reduction, usability,
and reliability of application features.

Each study was assessed independent by 4 reviewers and a final consensus was reached
on the presence of bias. The categories of bias assessed included selection, implementation,
detection and reporting biases.

To prepare the data for synthesis, missing data were accounted for using statistical imputation
methods where appropriate. Descriptive statistics were calculated for quantitative measures,
while qualitative data were summarized narratively.

Data from each study were presented in tabular form, showing key findings, sample
characteristics, intervention type and outcome measures. Figures and tables were used to
visualize trends between studies and to highlight variability in results.

Due to the heterogeneity of the study designs, a narrative synthesis was primarily used.
Where possible, findings on usability, response time and detection accuracy were synthesized
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to identify overall trends and notable differences. For quantitative data, a meta-analysis was not
performed due to differences in methodology, but a summary of effect sizes was included where
consistent metrics were available.

Differences in study settings, technologies and user demographics were explored qualitatively
to understand sources of variability. For example, subgroup analyses based on technology type
(e.g. GPS-only versus accelerometer-based tracking) were conducted to identify differences in
performance.

Bias and certainty of evidence: to assess potential bias due to incomplete reporting, an
assessment of risk of bias due to missing outcomes was conducted, and framework was used to
assess the certainty of evidence for key outcomes.

In conclusion, the study has been divided into five stages, each of which provides a step-
by-step description of how the articles were selected, the strategies and academic databases
used, the methods of data collection and analysis, and the results. This structured methodology
ensures a systematic and rigorous evaluation of mobile road safety applications, focusing on their
effectiveness, usability and technological capabilities in improving emergency response times.

Findings/Discussion
Results of the search were exported to a reference managing database (Zotero). Preferred

reporting items for systematic reviews and meta-analyses (PRISMA) guidelines were followed
in Figure 3.

Figure 3. PRISMA flow diagram
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Totally Figure 3 shows PRISMA flow diagram. In this diagram it is illustrated that titles
and abstracts as well as full texts of potentially relevant articles were selected for review. The
inclusion criteria included studies dealing with audio-based crash detection systems, sound
analysis of vehicle collisions and audio signal processing for roadside incident identification.
Due to the limited number of articles focusing solely on sound-based crash detection systems,
the inclusion criteria were expanded to include studies that used sound data to detect crashes
and other road incidents. Exclusion at each stage of the review was applied according to the
criteria presented in the PRISMA diagram. In the initial selection phase, articles related to sound
systems not related to car crashes, sound analyses without applications in road safety, and
studies using other types of sensors such as video and GPS and also animal sound and financial
research were excluded. Exclusions at the full text stage included articles with no empirical
data, articles with only expert opinions, expert statements, and historical reviews, and articles
that did not have outcome data on the application of sound methods to crash detection.

The overall quality of the evidence was assessed using the quality assessment tool for
studies with diverse designs (QATSDD). This tool allows you to compare research with various
methodological developments. Interpretation of the results obtained may then allow classifying
evidence into evidence of low (<50%), medium (50-80%) or high (> 80%) quality.

An initial search revealed 936 records, of which 474 remained after the duplicates were
deleted. After the initial selection, 26 full texts of articles were evaluated for compliance with
the inclusion criteria. There was a limited amount of scientific literature on this topic, and only
6 articles met the expanded inclusion criteria. By implementation QATSDD lets evaluate level of
article quality.

Table 1. Evaluation of research on a sound-based accident detection system (QATSDD).

QATSDD Criteria Study
TVSN | Crashzam | ADVN | IDAE | AADMA DACN
OBD2
Explicit theoretical framework
Statement of aims/objectives in main 2 3 3 1 2
body of report
Clear description of research setting 2 3 3 1 3 3
Evidence of sample size in terms
of analysis
Representative sample of target group 0 1 2 1 3 3
of reasonable size
Description of procedure for data 3 3 2 1 1 3
collection
Rationale for choice of data collection 3 3 2 0 2 3
tool(s)
Detailed recruitment data 0 2 1 2 1 2
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Statistical assessment of reliability 0 0 0 0 0 0
and validity of measurement tool
(Quantitative only)

Fit between stated research question 3 1 2 2 1 2
and method of data collection
(Quantitative only)

Fit between research question and 3 3 1 0 0 3
method of analysis (Quantitative only)

Good justification for analytical 3 3 3 3 3 3
method selected

Evidence of user involvement in design - - - - - -

Strengths and limitations critically 1 1 1 0 1 1
discussed

Total score 26/39 28/39 25/39 |15/39| 21/39 31/39
% of maximum possible core 66 71 64 38 55 80

In summary Table 1 presents a quality assessment for studies related to a sound-based
accident detection system, using the QATSDD criteria. The table compares seven studies (TVSN,
Crashzam, ADVN OBD2, IDEA, AADMA, and DACN) across various quality indicators with scores
out of a maximum of 3 for each criterion. Articles are evaluated on a scale from 0 to 3 for each
criterion; 0 - not at all; 1 - very slightly; 2 - moderately; 3 - complete. Interpretation of the
results obtained may then allow classifying evidence into evidence of low (<50%), medium
(50-80%) or high (> 80%) quality. The total scores range from 15 to 31 out of 39, with DACN
achieving the highest quality score (31/39, 80%) and IDAE the lowest (15/39, 38%). By the
result more than 75% was High level article “Smartphone Based Automatic Incident Detection
Algorithm and Crash Notification System for All-Terrain Vehicle Drivers” (Alwan, et al., 2015).
Also, 38% Low level Article is “incident detection algorithm evaluation” (Martin et al.).

Table 2. MIVIA dataset

Training set
Events Duration (s)
Background - 2732
Car Crashes 200 326,38
Tire skidding 200 5225

In total, Table 2 MIVIA dataset is structured to train the system to differentiate between
normal environmental noise, crash events, and sounds that might suggest a potential accident
(e.g., skidding). The presence of both crash and sliding sounds alongside background noise
should help improve the model's accuracy in detecting real accident events.
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Table 3. AXA Data Innovation Lab Dataset

Class Sound Type %

Crash AXA Winterthur crash campaign 13
Car Crash Time 87

Other Harsh acceleration or deceleration 10
Car horn 10
Car door opening and closing 8
Radio music 11
People talking 14
Tire skidding 10
Car alarm 5
Rain, hail, strong wind 10
Engine during driving 22

Totally Table 3 shows the dataset, and is organized into different sound types, categorized
by their relevance to car crashes and other background sounds. Each sound type is represented
as a percentage, indicating its proportion in the dataset. This category includes various other
sounds that might occur in or around a vehicle but are not related to accidents. These sounds
serve to help the model distinguish between crash sounds and normal background noise.

The findings from this systematic review confirm the growing potential of sound-based car
accident detection systems, aligning with existing research that suggests sound as a viable
medium for accident detection.

Table 4. Summarizes key studies included in the systematic review.

Methodology Results Limitations

TVSN Machine learning model for | F1 score of 0.95, Limited generalizability
sound classification using high detection due to controlled setting,
a dataset of recorded car accuracy in controlled | sensitivity to environmental
accidents environments noise

Crashzam Audio-based accident detec- | 92% accuracy, real-time | False positives in urban
tion using deep learning and | detection capabilities environments with heavy
sound signal processing traffic noise

ADVN OBD2 | Hybrid sound and motion Improved detection High dependency on sensor
detection system with rate of 90%, reduced data, limited scalability
combined sensor data false positives

IDEA Prototype for smartphone- | Successfully detected Challenges with
based accident detection accidents in 80% of smartphone microphone
using audio analysis cases quality in noisy areas

AADMA Sound-based detection High precision and Inability to differentiate
system utilizing acoustic recall rates in detecting | between similar loud
features and machine accidents sounds (e.g., traffic noises)
learning
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DACN Audio feature extraction and | 88% accuracy in Limited dataset size,
classification using machine | controlled settings difficulty in detecting minor
learning techniques accidents

Table 4 shows main differences between articles. Methodological Differences: The studies
varied in their approach, some focusing on machine learning, others on sensor fusion. This
diversity in methodology demonstrates the evolving nature of sound-based detection and shows
that there’s no one-size-fits-all solution. While several studies report promising results, such as
high precision and recall rates, it's clear that real-world challenges, such as environmental noise
and limited data, impact detection accuracy.

The results of this systematic review suggest that mobile road safety alert applications offer
promising potential for reducing emergency response times and improving user experience.
Most of the reviewed studies show a consistent trend: mobile incident reporting and road safety
applications have a positive impact on emergency response efficiency, as evidenced by response
time reductions and user satisfaction scores. The integration of smartphone sensors such as
GPS and accelerometers has been shown to be effective in automatic crash detection, especially
when combined with user-centered design principles.

The review process also had certain limitations. This review relied on 4 academic databases
(Google Scholar, Scopus, JSTORE, and [EEE Xplore). Expanding the search to other databases or
including gray literature could have increased the study pool and potentially offered additional
perspectives. Also, non-English publications were excluded, which may have limited the scope
of evidence, particularly in non-English-speaking regions where mobile safety applications
may be in use. In addition, Due to the wide variety of methods used in the included studies,
conducting a meta-analysis was not feasible, which limits the ability to quantitatively synthesize
findings across studies.

Future research should recruit larger, more diverse samples to allow for generalization.
In particular, studies on underserved populations and in rural areas could shed light on the
generalizability of these applications. Admittedly, studies that explore the usage of multiple
platforms and the accuracy of various sensors within numerous smartphone models would
definitely be useful as they affect the consistency and reliability of accident detection. Moreover,
future work could involve comparative studies that test mobile-based solutions directly against
in-car systems, it would highlight the benefits and limitations of each approach.

Finally, it is crucial for researchers to focus on the development of larger and more diverse
datasets, which will help train algorithms to detect a broader range of accident-related sounds
across various environmental conditions. As machine learning and deep learning techniques
continue to evolve, they hold the potential to significantly enhance the performance of sound-
based detection systems, making them more adaptable to different settings and conditions.

Conclusion

The following systematic review focuses on the possibility of using sound-based car accident
detection systems and their applications which show great promise and can be a low-cost
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solution to the sensor-based systems. The review shows that such systems could work with an
accuracy of 81% when used with machine learning when detecting car accidents in controlled
environments. There is still some problem with signal interference and noise as well as
applicability of the results for the real-world situation. Nevertheless, the sound-based detection
systems highlighted here have lots of potential for improving road safety, particularly in areas
where development of other technologies is not feasible. Because there are relatively few studies
and because most of the experiments are conducted in a relatively controlled setting there is a
clear need for additional research that will refine these systems for their use in open, dynamic
environment. As for the research recommendations the further works should be concentrated
on increasing the reliability of sound-based detection algorithms, combining them with the data
from other sensors, and extending the databases to embrace more various accident instances.
In general, it can be concluded that the vision-based detection has many prospects to enhance
the emergency response time and enhance the road safety investigations. As the technologies
advance and more improvements are made to the systems, they can become one of the integral
constituents of the near future of traffic security technologies for the people in the world.
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Xanelkapaiblk aknapammolk mexHo102usiap yHugepcumemi, Aamamel, Kazakcmax

’Kos1-KeJTik anaTTapbIH aHBIKTAY ’K9He Xa6ap IaHAbIPY YIIiH MOGH/IbAIK KOChIMILIA 93ipJiey

AngaTtna. CoHFbI GipHellle OHXbUIABIKTA YKO0JI-K6JIiK OKUFaIapbl OYKiJa a/ieMe 3KCIOHeHIua /bl
KapKblHMEH OpPBbIH aj/ibl, COHABbIKTAH TOTEHILE XaFJaWljapbl >KOKWJAbIH THUIMJI XyWesepiH Kypy
KaXKeTTiniri TyeiHAaAbl. JlereHMeH, Ka3ipri KoAiMri »KoJi-KeJlik OKuUFasapblH aHBIKTAy KyWesepiHje
K9/[iMrIi aBTOK6eJIIK MapKa/lapblHZa OPHATYy MYMKIH/Ir1 XOK >XK9He TeK KbIMOaTKa Tycezi. Mobuiabai
amnaTTap TypaJibl eCKepTy KoJi/laHbGasaphl aaTTapFa Kapchl 9peKeT eTy KbI3MEeTTEPiH eCKepTy YIliH
cMapTOoH KOJIIaHOAChIH MalAaNaHy/blH, 6ip MbIcaibIH Gepeni. Bys »Kyiesi Moy K0J1 KO3FaIbIChI
Kayincisziri Typasbl eckepTy/jepre apHajJfaH MOOUJBAI KOChIMIIAAap CaJacblHAAFbl COHFbI
a3ipsieMesiepAi KapacTblpa/ibl, 0J1apAblH TOTEHILE XKaFJalaap/ibl >K010 yaKbIThl MEH Nail/ja/laHy I bIHbIH,
BIHFAWUJIBLIBIFbIH KaKCapTy TYPFbIChIHAH OJIap/blH dJieyeTiHe Ha3ap ayAapazbl. by moy bl Herisri
MaKcCaThI-)Ka3aTaWbIM OKHUFaJIap TypaJibl ECKEPTYTe apHaIFaH MOOHMJIb/Ii KOChIMIIA/IAPAbIH TUIMITITiH
»K9He 0JIap/iblH, bIHFAUIBLIBIFbIH OaFanay. 2015 xbingaH 6epi xkapusisanran Google Scholar, Scopus,
JSTORE, IEEE Xplore cusIKTbI akaZileMUSIIBIK, JePEKKOPIapAAFbl 3epTTeyiep Kapanabl. UHKIIO3UBTIIIK
KpUTepUiiepiHe HAKThI YaKbIT peXXUMiH/e XabapaaHbIpy MEH bIHFaUIbLIBIKThI TEKCEPYTe 6aca Ha3ap
ayZapa OThIPbII, MOOHUJIb/I X0J1 KO3FaIbIChl Kayillci3iri Koagan6anapblH 3epTTERTIH 3epTTEy/Iep KipAi.
HaTmxenep MoOGuIbAI eckepTy KoJilaHb6asnaphl, acipece aBTOMaTTaH/bIPbIIFAH XabapJaHAbIpYMeH
Kb bIKTAJIFAaH Ke3Jle, TOTEHIIe KaFaalaap/bl KO yaKbITbIH aUTapJIbIKTAM KaKcapTa aJaTbIHbIH
KepceTei. Bys1 »KyMbic MOOGUJIB/ KOJT KO3Fa/IbIChl Kayincisairi memiMaepiniy Ko/pxkeTiMAiniri MeH
ayKbIM/IbIIBIFbIHA 0aca Ha3ap ayjaapa OThIPhIN, COHJal-aK bIHFAUJIBbLIBIK MeH CEHIMAIIIKTI apTThIpy
GaFbITTapbIH 66JIIN KepCETe OThIPHII, KOFAM/BIK Kayillci3/lik cajlachlHa YJIeC KOCA/Ibl.

TyiiH ce3aep: MOOWJIBI eCKepTy KoJiaHGasaphl, KO/ Kayilci3Ziri, anaTTbl KO3FaJIbIC, allaTThl
aHBIKTay, MOOUJIb/I KOChIMILIAIAP, KOJT allaThl.
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Development of a Mobile Application for the Detection and Notification of Road Accidents

A.K.AintuMm, A.A.Kaxapman*, [I.C.Mem6epreH, O.E.Kacbim6aeB, E.E.Maiukomap
MeoicdyHapodHblll yHugepcumem uH@dopMayuoHHblx mexHosao2ull, Aamamol, Kazaxcman

Pa3pa6oTKa MOGU/IBHOr0 NPHUJIOKEHH S AJIs1 0GHAPYKEeHUA U ONOBeleHUs
0 JOPOKHO-TPAHCNOPTHHIX NPOUCIIECTBUAX

AHHOTanus. 3a MocjeJHUE HECKOJbKO [eCATUAeTUH KOJHUYECTBO [JOPOXKHO-TPAHCIOPTHBIX
IPOUCIIECTBUHA BO BCEM MHUpE YBEJIWYHUJIOCh B reOMeTPUYECKOW MPOTPEeccUH, YTO OOYCIOBJIUBAET
Heo6X0JUMOCTh B 3(pQPeKTUBHBIX CHUCTEMaX 3KCTPEHHOTO pearupoBaHus. OJJHAKO COBpeMeHHbIe
TpPaJJMIIUOHHbIE CHUCTEMBbI OOHAPYKEHHSI [JOPOKHO-TPAHCHOPTHBIX MNPOUCLUIECTBUM HE MOJAXOAAT
JIISI YCTAaHOBKH B aBTOMOOWJIM OOBIYHBIX MApOK U SIBJSKOTCH UCKIIOYHUTENSBHO JOPOTOCTOSIIUMU.
Mo6uibHbBIE TPUIOMKEHUS JIJI51 OTIOBELEHUs O CTUXUHHBIX 6€/ICTBUSIX SBJISAIOTCS OAHUM U3 IPUMEPOB
WCI10J1b30BaHUs TPUJIOKEHHU JIJIs1 CMapTQHOHOB /1Sl ONOBEIEHUS CTIYKO pearupoBaHus Ha CTUXHUUHbIE
6eacTBUs. B 3TOM cHcTeMaTHyecKoM 0630pe paccMaTpUBAIOTCS MOCJAeAHHe pa3paboTKU B 06JacTH
MOOUJIBHBIX MPUJIOKEHUH JJIS ONOBEIIEHUSA O JAOPOXKHO-TPAHCIOPTHBIX MPOUCIIECTBUSAX, YAEAA
0co60e BHUMaHUe UX TOTEHIHAIY C TOUKHU 3peHUsI BpeMEeHHU pearipoBaHUs Ha Upe3BblYaiHble CUTYAIIUU
Y TOBBILIEHUS YA06GCTBA MoJib30BaTesied. OCHOBHASA Liesib 3TOro 0630pa - OUeHUTh 3G PEeKTUBHOCTD
MOOUJIbHBIX TPUJIOKEHUH /17151 OTIOBEI[EHUS O IOPOXKHO-TPAHCIIOPTHBIX TPOUCIIECTBUSAX U UX YJI06CTBO
HCI10J1b30BaHUs. BbIM MPOAHA/IM3UPOBAHBI UCCAE0BAHUS U3 aKaJleMUYeCKUX 6a3 TaHHBIX, BKJIOYas
Google Scholar, Scopus, JSTORE, IEEE Xplore, ony6inkoBansbie ¢ 2015 roga. Kputepuu BrItO4eHUS
BKJIKOUAJIU UCCJIe/I0BaHUS, B KOTOPBIX PACCMaTPHUBAJNCh MOOUJIbHBIE TPUJIOKEHUS JIJIsT 06ecredeHus
6€e30MacHOCTH JAOPOKHOTO JIBMKEHMUS], C aKLEHTOM Ha ONOBELIeHHE B PeKHME peasbHOr0 BpeMeHU U
TEeCTUPOBaHHE YA0GCTBA MCIOJIb30BaHUs. Pe3y/bTaThl NOKA3bIBAIOT, YTO MOOGUIbHbBIE MPUIOKEHUS
JUISL OTIOBEIEHUS MOTYT 3HAYMTEJIbHO COKPATUTh BpeMS pearnpoBaHUs Ha Ype3BblYalHbIe CUTYAIlUY,
0COGEHHO eCJId OHU OCHAIleHbl CUCTEMOUN aBTOMATUYECKOr'0 ONMOBelleHHUs. ITa paboTa BHOCUT CBOU
BKJIaZ, B cdepy o6IecTBEHHON 6e30MacHOCTH, MOJYEepPKHUBasi JAOCTYIMHOCTh M MacCIITaGHpPyeMOCThb
MOOUJIBHBIX pelleHUH JJis ob6ecrieyeHUs] 6e30MacHOCTH JIOPOXKHOIO JIBMKEHUS, a TaKXKe BbIABJIAA
06J1aCTH, TPEOYIOIIME MOBBIIIEHHS YI06CTBA UCII0Jb30BAHUS U HAIEXKHOCTH.

KioueBsble c/10Ba: MOGUJIbHbIE TPUJIOXKEHUS /IS ONIOBEleHUs1, 6e30aCHOCTh JIOPOXKHOTO JIBUXKEHHS],
JIOPOKHO-TPAHCIIOPTHBIE MPOUCIIECTBUS, 0OHApPYKEHWE CTOJKHOBEHHH, MOOUJIbHbIE MPUJIOKEHHUS],
aBTOMOGHWJILHASA aBapus.
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