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NEW TECHNOLOGIES IN SECURITY
ON THE EXAMPLE PRIVILEGED VEHICLES DRIVING SIMULATOR

Privileged vehicles driving simulator it is training system build by Police Academy in Szczytno
during research project founded by National Centre for Research and Development. System
can significantly raise the level of training for privileged vehicles drivers. A wide range of
scenarios and available physical models of cars with all possible failures makes possible the
creation of an almost unlimited number of on road situations. It is extremely important that
all of these events can be practiced without the slightest risk of endangering human health
or damage to real vehicles.
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Introduction

Simulators, already widely used in aviation, are incre-
asingly utilized also in the process of training and psy-
chophysical testing of vehicle drivers. Vehicle simulators
are an excellent supplement for real vehicle training, pro-
viding unique capabilities [1]:

— safe training of a vehicle driving person’s behavior
in dangerous situations;

— no possibility to create a real threat to other road
users;

— the ability to drive and conduct training in a variety
of terrain and weather conditions;

—regardless of external factors;

— repetition of exercises to be completed ensuring
comparability of the results for trainees.

One of the groups of people who should have special
skills in driving cars, are drivers of privileged vehicles
used in the course of their duties, among others by the Po-
lice, Government Protection Bureau, State Fire Brigade,
Military Police and other services [2].

Design
To meet the needs for professional training for dri-
vers, ETC-PZL Aerospace Industries in cooperation
with the Police Academy in Szczytno and the Institute
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of Medical Technology and Equipment
ITAM Zabrze, completed a research pro-
ject under the name of «the simulator of
driving privileged vehicles during typi-
cal and extreme actions» [3]. The result
of the project is a simulation training
system designed for training and per-
fecting the training of officers of various
departments in driving privileged vehic-
les. It can also be successfully used for
the training of employees of companies
engaged in protection of personal and
property protection and civil drivers.
The simulator in addition to improving
driving technique allows for, first of all,
training in simulated driving conditions
under different hazards (a vehicle un-
der fire, explosion of a «car bomby, sys-
tem fire or cistern fire and many others),
as well as learning tactical team driving
in a column or in conducting pursuit —
block activities.

Fig. 1. A cabin of the car with the motion
system. Source: Obtaining data from the
privileged vehicles driving simulator

Construction of the simulator
The simulator consists of the follo-
wing modules:
— instructor and operator’s station;
— car cabin placed on motion platform
of 6DoF with vision system of 2400 FoV
horizontally and 400 vertically;

Fig. 2. A cabin of a delivery truck.
Source: Obtaining data from the privile-
ged vehicles driving simulator.

Fig. 3. A simplified driver station.
Source: Obtaining data from the privileged
vehicles driving simulator.

— fixed cabin of a delivery truck with
vision system of 2000 FoV horizontally
and 400 vertically;

— three simplified driver seats, each
one equipped with three monitors, a

http://applaw.knu.ua/index.php/arkhiv-nomeriv/1-11-2015
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steering wheel with pedals and a gear-
-change lever;

— communications system;

— computer system.

Such modular design allows for
expansion of the system with additional
stations. The basic version of the simu-
lator allows training up to five drivers at
the same time (two in fully equipped ca-
bins and three in simplified stations).It
allows you to develop driving skills in
columns, convoys, co-operation in ac-
complishing tasks and communications
among the trainees. Thanks to the capa-
bilities you can easily train the co-ope-
ration between several drivers.

Fig. 4. A sample scene of a tanker fire

visualization. Source: Obtaining data
from the privileged vehicles driving
simulator.

Course of training

The training can be held in 3-D, fully
realistic virtual environment, which
may include real or synthetic area, and
all trainees operate in a joint virtual
environment exercise. The vision gene-
rated by the computer system is seen by
each exercise participant according to
their current location. The virtual envi-
ronment includes buildings, along with
full infrastructure and reflects the most
common conditions met on roads. Cha-

racteristic elements of the landscape are
reproduced including vegetation, streets
with their infrastructure and surrounding
buildings, other road users (vehicles, pe-
destrians), as well as participants in pu-
blic gathering or sport events in the form
of groups of people or crowds. In addi-
tion, all other simulated components of
the virtual environment, such as:

— the seasons of year (summer and
winter conditions);

— time of day (day, night, dawn and
dusk);

— weather conditions (rain or snow,
and haze with different levels of inten-
sity, wind speed and direction, etc.).

An extremely important role in the
simulation is also laid on the software
module forming artificial intelligence
which can be under full support and ma-
intenance of trainer. This is very im-
portant to ensure perfect realism during
training [4]. It is responsible for the in-
teraction of individual simulated ob-
jects, in particular, driven vehicles and
road traffic. Artificial intelligence algo-
rithms are also used to simulate the pe-
destrian traffic, including pedestrians in
groups. The system allows not only the
creation of a large number of scenarios
of events, but also allows them to be ad-
justed every time to the individual level
of knowledge and experience of the tra-
inees. It can provide different driving
training experiences every time trainees
participate in the exercises. In addition,
the instructor can modify the pre-pre-
pared script also during the exercise by
the so-called «injects». This capability
has been provided because is very im-
portant to have tools to adjust level of
difficulty according to the trainee skills
during training [5].
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The simulator implements a special
module responsible for simulating the
dynamics of the vehicles movement and
their collisions with the surrounding ob-
jects, including pedestrians or animals.
The instructor can choose from seve-
ral types of vehicles most often used by
different services, thereby changing the
dynamic characteristics of the simula-
ted vehicle. When traveling, the vehic-
les may meet with failures introduced
by the instructor or the system opera-
tor. The list of possible failures includes
more than 30 damages to the vehicle, in-
cluding a breakdown of ABS and ESP
systems, braking system, tires air pres-
sure drop, steering clearances, fire, etc.

The impression of realism in driving
is achieved by a high level of fidelity of
reproduction of the environment, space
with sound, motion system providing re-
levant experience of movement, as well
as using real means of communications.
Each exercise on the simulator is prece-
ded by the process of preparing the script
and putting it into the system. It inclu-
des, among other things, determining the
place to carry out the activities and the
initial course of events, time of year and
time of day and weather conditions.

Fig. 5. An instructor’s station. Source:
Data from the privileged vehicles driving
simulator.

Each time the degree of complexity
of the action can be adjusted to the level
of training of the persons taking part in
the exercise. The instructor has the abi-
lity to change, among others, weather
conditions, the degree of aggressive-
ness and direction of movement of par-
ticipants of the meeting, as well as the
staging of unexpected events, such as
every type of accident, traffic accidents,
initiate arson and fires, and also terrorist
activities, including the use of explosi-
ves. During the exercise instructor mo-
nitors its progress and generates addi-
tional tactical elements of the situation,
which directly affect the current situ-
ation in the run of exercise, dynamically
changing situation, risk assessment and
make the right decisions is very close to
real conditions. Each exercise is recor-
ded, making it possible to carry out a full
analysis of its course and assessment of
effectiveness of actions taken by indivi-
dual participants of the exercise.

Fig. 6. Preview of a course of the exercise
at the instructor’s station. Source:
Data from the privileged vehicles driving
simulator.

Additional capabilities
In addition to the training the simu-
lator can also perform research func-

http://applaw.knu.ua/index.php/arkhiv-nomeriv/1-11-2015
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tions, allowing you to track in real
time the behavior and reactions of tra-
ined drivers. This is possible thanks to
the installed in the simulator an ocu-
lometric system (tracking driver’s
eyes), and a vital signs monitoring
system (e.g. oxygen saturation, pulse,
sweating), in which the simulator has
been equipped. This allows you to as-
sess the predispositions of individual
drivers to the profession and see how
they react in dangerous situations in-
herent in their profession. The simu-
lator has an open architecture allo-
wing for its development through the
expansion of the area database, the in-
troduction of new facilities, creating
additional scenarios, as well as incre-
asing the number of stations and types
of vehicles.
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I'yn3oenep I'p., Henescki M. Hosi TexHoJorii B Oe3neni Ha npukJaji cumyJis-
TOpA YHpPaBJIiHHSA NPUBileli0BAHNMH TPAHCIOPTHUMH 3ac00aMu.

Cumynsimop 600iHHs — ye cucmema HaAgUakHs 8 NoNiyelcvKill akademii 6 [Llummno, wo
00360J151€ 3HAYHO NIOBUUUMU PIBeHb NIO20MOBKU OJisl NPUBLLEUOBAHUX 600II8 MPAHC-
nopmuux 3aco6is. [Llupokuti acopmumenm cyenapiis i OOCMynHux Qizuurux moode-
J1etl agmomo0inia 3 ycima MONCIUBUMU ABAPIAMU O0360IAI0ONb CIMEOPUMU NPAKIMUYUHO
He0OMeNCeHY KIbKICIb 00pOodICcHIX cumyayill. Lle nad36uuaiino 8axciuso, wo 6ci yi
nooii Mosicymo 6ymu 301liCHe i 63 HAMEHUO020 PU3UKY Hebe3neKu sl 300P08 51 Jik0-
OuHU abo 30umKY, 3an00IsIHO20 MPAHCNOPMHUM 3ACOOAM.

KurouoBi ciioBa: 6e3neka, cuMyssiTop, HaBYaHHS.

I'yn3oesnep I'p., Hemeacku M. HoBble TexHoJIOTHM B 0€30MAaCHOCTH HA NPH-
Mepe CHMYJISITOpPa yIpaBJeHHsl TPUBUIErHPOBAHHBIMH TPAHCIIOPTHBIMH Cpeji-

CTBaMHu.

Cumynsmop 8oxcoenusi — dmo cucmema o00VueHUs 6 NOAUYECKOU axademu
6 LlJumno, umo no3gonsiem 3HAUUMeENbHO NOBLICUMb YPOGEHL NOO2OMOBKU OISl NPU-
BUNE2UPOBANHBIX GoOUMeNell mpancnopmuvlx cpeocms. Lllupoxuii accopmumenm
cyenapued u OOCHMYNHBIX uU3UYECKUx Mooeneti asmomoouneti co 8cemu 803MoiC-
HbILMU a8apUAMU NO3GOIAIOM CO30AMb NPAKMUYECKU He02PAHUYEHHOe KONUYEeCH80
00podICcHbIX cumyayuil. Imo upe3suluaiiHO 6AdCHO, UMO 8Ce dIMU COObIMUL MOy
ObImb ocywecmeanensvl 6e3 maneliuiezo pucka ONacHoCmu 011 300p08bsl YeN08eKd UlU
yuepba, npudUHEHH020 MPAHCROPIMHBIM CPEOCTNEaAM.

KuroueBblie ci1oBa: 6€3011aCHOCTb, CUMYJISITOP, O0yUeHHE.

Cmammas naoiiimna 0o peoakuyii 15.03.2015

430

AnminicTparuBHe npaso i npouec. — Ne 1(11). — 2015



