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Abstract: Cognitive experimental psychology system (Neural Network [1–9, 11]) for crash risk reduction 

in the police practice is developed in the report. The study is based on an actual accident in the city of Burgas, 
Bulgaria, 2022 (two dead police officers) and on an actual accident in the South EU boundary between Bulgaria 
and Turkey (length 245 km), 2022, (one dead police officer). In both incidents, there was no consultation with 
psychologists. Proposed system is particularly suitable for crisis periods and situations. A Neural Network 
mathematical model is used - the software of the proposed control system is based on the popular MatLab 
software system. This software system is embedded in all master's programs of all engineering specialties of EU 
technical universities. The control of rescue operations is carried out in a hierarchical form. At each level of 
hierarchical control is held a consultation with a specialist in the psychology of emergency situations. Decisions in 
the system are made based on these consultations with psychologists. Special attention is paid to migrant waves. 
The guards in these migrant waves can also be armed. In addition, they may be led by political forces (in non-EU 
countries for example). The system under development is many suitable for EU boundary defense. The hardware 
of the proposed control system for crash risk reduction in the police practice is based on new innovative 
researches. New situational schemes for actions in emergency situations have been developed. It is 
recommended that there be at least two police patrol cars. In addition to traditional personal protective equipment 
- bulletproof vests and helmets for police officers, new protective equipment for police cars has been developed 
(for example). A pneumatic cover is placed on the police patrol cars. It is a shell filled with compressed fluid - air. 
The shell protects officers from bullets and impact in a crash. If the patrol cars on the date described were 
operating in the city of Burgas and on the Southern border with such pneumatic covers, the officers would not 
have died. The proposed system reduces the risk of death in accidents in police practice. Meanwhile, the dreaded 
swarm of earthquakes struck Turkey and Syria. Over 50,000 people died. Finally, a “Cognitive experimental 
psychology system for management of natural disasters, transport crashes and industrial accidents” is developed 
in the report [1–14].  
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Резюме: В доклада е разработена невронна мрежа ([1–9, 11]) за намаляване на риска от 

природни бедствия, транспортни произшествия и промишлени аварии. Проучването се основава на 
действителен инциденти в Република България. 
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1. Introduction. In the report a Cognitive experimental psychology system for management of 
natural disasters, transport crashes and industrial accidents is developed-2.1. Research database and 
2.2.Knowledge base. Tab. 1  
 

N Rescue 
Operations and 
the 
assessments 
 

Altitude of the 
peaks in m, 
Persons, 
Year 

Assessment of the 
psychology 
situation (history 
and of the rescue 
operation) 

Technical 
assessment (of the 
situation and of the 
rescue operation) 

Rescue 
Operation 
Result 

1 Vitosha Black Top 2290 
(Skoparnika) 
Todor Bojinov 
15.02.1992 

Negative Negative Fatal 

2 Vitosha Black Top 2290 
Marieta Rajnova 
31.12.1884 

Negative Negative Fatal 

3 Rila Kalinite 2667 
Michail Munzov 
18.07.1999 

Negative Negative Fatal 

4 Rila Mussala 2925 
Dimitar Zlatarev 
16.02.2005 

Negative Negative Fatal 

5 Pirin Todorka 2746 
Two boys 
snowboarders  
11.01.2019 

Satisfactory Positive Fatal 

6 Vitosha 

 

Back Top 2290 
Dog Roko 
20.04.2019 

Satisfactory Satisfactory Happy 

7 The Balkans Botev 2376 
Atanas and 
AdrianPenchevy 
05.02.2020 

Satisfactory Positive Fatal 

8 Pirin Todorka 2746 
Borislav Garibov 
24.01.2021 

Satisfactory Positive Fatal 

9 The Balkans Botev 2376 
Todor Jeliazkov 
02.01.2021 

Negative Satisfactory Fatal 

10 The Balkans Botev 2376 
Yang man 
10.02.2021 

Satisfactory Positive Happy 

11 Rila Kartala 
Yang man 
21.03.2021 

Negative Negative Fatal 

12 Pirin 

 

Todorka 2746 
Vladimir Carolrv 
10.05.2021 

Positive Positive Happy 

13 Rila Djano 2700 
Irena Gancheva 

No data Positive Fatal 
20.10.2021 

14 AM Struma 
[10] 

AM Struma 
46 Victims 
23.11.2021 

No data No data Fatal 

15 Sofia-Georgy 
Semerdjiev 
Blv.Black Top- 
Arsenalsky 

Sofia 
Two Yang Girls 
05.08.2022 

Negative Negative Fatal 

16 Burgas 
Trapezica 
[10] 

Burgas 
Yordan Iliev 
Atans Gradev 
25.08.2023 

Negative Negative Fatal 
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17 Turkey  
Boundary 
 

Turkey  
Boundary 
Peter Buchvarov 
08.11.2022 

Negative Negative Fatal 

18 Pirin Vihren 2914 
Plamen Hristov 
Dragan Glisich 
26.12.2022 

Negative Negative Fatal 

19 Rila 
Paraplaner 

Mussala 2925 
Toma Stojichkov 
09.01.2023 

Satisfactory Satisfactory Fatal 

20 Turkey 
Syria 
 

Earthquakes 
M 7.9 6.02.2023 
M 7.6 7.02.2023 
M 6.4;5.8;5.2;5,2 
20.02.2023 

Negative Negative Fatal 
More than 
50 000 victims 

 
2. Exploration. Positions 14 and 16 of the Table 1 are described in [10]. By the position 16 of 

the Table 1 is shown example for INTERVENTION OF AN APPROPRIATE PSYCHOLOGIST – 
Burgas crash 25.08.2023 Yordan Iliev and Atanas Gradev tragedy. By the position 20 of the Table 1, 
by [24, 25] and by Fig. 1 it follows, that due to the demographic crisis in Bulgaria, the modern 
population of the country is about 7,000,000 people. They live in about 3,000,000 households. There 
are about 2,000,000 residential buildings in the country, at least 30% of which are vacant. The anti-
seismic of its two million homes can most effectively be realized by actively control of the dynamic 
response of the buildings through the existing elevators. A schematic diagram of such control is shown 
in Fig. 4. 2.2. Knowledge base [1–9, 11]. 2.2.1. Dynamic Linear Systems with constant structure. 
In the case of linear systems, the most important mathematical description – the frequency transfer 
function, is obtained as a quotient of the Fourier complex spectrum of the output signal to the Fourier 
complex spectrum of the input signal of the linear dynamic system under investigation. This frequency 
response function is invariant over time. In an earthquake, the initial conditions of the process are 
assumed to be zero. The structure of the system is unchanged. The natural frequencies are the roots 
of the polynomial in the denominator of the frequency transfer function. If the system has viscous type 
damping, the roots of the polynomial in the numerator of the frequency transfer function are the 
corresponding damping coefficients. 2.2.2. Dynamic Non Linear Systems with variable structure 
[14].  https://www.24chasa.bg/articla/13797525 For nonlinear systems, the mathematical description is 
more complicated. The dynamic system has a variable structure (Fig. 1) and it is not possible to 
introduce the concept of frequency response to relate the complex Fourier spectra of the input and 
output signal. These complex Fourier spectra are related by a function that is non-linear and time-
varying. This property of non-linear systems can be used to create structures that, in an earthquake, 
dampen the dangerous oscillations that would destroy the structure. For this purpose, special building 
structures are created that automatically change their frequency properties at the first second of an 
earthquake. Special devices are provided that turn off or on the contrary turn on additional structural 
connections, depending on the frequency properties of the input signal. If the impact is low-frequency, 
additional connections are included, which immediately stiffen the structure several times. It 
immediately exits the low frequency region of the input signal and system oscillations are almost zero. 
On the contrary. If the impact is high-frequency, available connections are turned off, which 
immediately softens the structure several times. It immediately exits the high frequency region of the 
input signal and system oscillations are almost zero. This process can be realized several times 
automatically until the earthquake finally stops. During all this time, the structure barely moves and 
exhibits highly non-linear characteristics. The structure of the dynamical system is highly variable. 

These systems (Fig. 1) do not use external sources of energy to isolate the earthquake. Their 
cost is not high, they are easy to design and implement. A certain difficulty is the preliminary study of 
the expected earthquake signals in the area. The setup of such passive systems with a variable joint 
structure requires high qualification in the design and is science-intensive. 2.2.3. Systems with 
automatically controlled dynamic response [1, 2, 8].  In the most vulnerable buildings in an 
earthquake (facilities from 3 to 16 floors), in which there are elevator facilities, with not much effort and 
funds, actively automatic controlled systems can be implemented. They use external sources of 
energy - for example, electricity and/or diesel generators. In the existing elevator shafts, for example, 
on the top floor, special inertial devices are installed. With special sensors, the parameters of an 
earthquake impact that has just begun are measured in real time. The computer of the elevator 
equipment calculates the necessary control effect. It is realized through special inertial devices 
installed on the last floor - working bodies that create exactly the same inertial forces as the 
earthquake impact just measured, but with the opposite sign. In this way, the construction facility 

https://www.24chasa.bg/articla/13797525
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remains at rest during random earthquakes of arbitrary magnitude, frequency spectrum and duration. 
A known disadvantage of these automatic control systems is the need for external energy - for 
example, electricity and/or diesel generators. If during an earthquake the electricity supply stops, it is 
necessary to provide an autonomous electrical supply - for example, from backup lithium-ion batteries 
in the ground floor of the building and/or diesel generators. These systems protect facilities in the 
event of a random earthquake. The value of this innovative solution is approximately the same as the 
value of the existing elevator in the building. 

On the 28 December 2022 press group 24 hours (24 Hours - 168 Histories [13]) warned that 
a catastrophic earthquake is coming in the Balkans - position 20 from Table 1.  
 

 

 
 

 

a) Elevator Response [21] 

 

 

 

 

 
 
 

b) Elevator Active Control System,                          c) Passive Control System 
 

Fig. 1. Elevator Response [21]: a) Elevator Active Control System, b) and Passive Control System c) 
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3. Conclusions. The report developed a NEW GENERATION NEURAL NETWORK ([1–25]) 
to reduce the risk of natural disasters, transport accidents and industrial accidents. The study is based 
on actual incidents in the Republic of Bulgaria, described by the authors. 
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