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Abstract. The article is devoted to the identification and project implementation of
ergonomics requirements in the architectural design of the interiors of traffic control rooms and
other premises in which monitoring, analysis and management of objects in motion is carried out.
Based on the achievements of systems engineering, engineering psychology, biomechanics,
occupational hygiene, occupational physiology, and technical aesthetics, the specifics of design
systems have been established. Ergonomic requirements are considered in relation to the specifics
of the work of traffic operators, which have purely professional and general forms of embodiment:
from the locomotive cabin to the cockpit of a marine vessel, from the air traffic control room to the
traffic control point, etc. Modern innovations in the traffic system and the latest requirements for its
coordination are considered. The results of empirical research and experiments, the features of
modern equipment and combined forms of monitoring, the specifics of the environment of the point
of regulation and monitoring of traffic and external connections, etc., are taken into account. On the
basis of taking into account the anthropometric requirements for the equipment, design tasks
regarding the organization of the motion control panel have been established. Recommendations are
provided to prevent overload and loss of attention at the workplace. Prospects for further research
on the problem are outlined.
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Introduction. The problems of organization and control of traffic in the urban environment
and beyond are gaining new relevance due to changes in the typology of vehicles, the appearance in
the traffic system of vehicles without drivers and individual electric vehicles with increased
maneuverability, etc. Complicated combinations of traffic by air, water and by land transport return.
In addition, due to new technologies and production capabilities, speeds are significantly increased,
means of orientation and traffic regulation are changing, and traffic is increasing and becoming
more complicated. Additional logistics schemes and mixed forms of traffic require new forms of
management and regulation. The movement takes place in various weather conditions and in dark
periods of the day, in wartime conditions, etc. In these circumstances, the work of dispatchers and
other regulators and traffic participants acquires additional loads. The use of ergodesign tools for
workplaces, taking into account the requirements of ergonomics for the design of interior spaces for
specialists in this field, can significantly reduce negative factors and reduce overload, contribute to
increasing work capacity and efficiency of professional activity.
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Analysis of recent research and publications. Various aspects of the ergonomics of the
«man-machine» and «man-machine-environment» systems are studied in the works of
V.N. Samsonkin. (theoretical foundations of human factor control in man-machine systems on
railway transport), V.E. Abrakitova (workplace ergonomics), V.G. Brusentsova [1,2,3]. Physiology
and psychology of work, psychological and psychophysiological aspects of increasing the reliability
of the management of moving objects are comprehensively reflected in the works of
Ya.V. Krushelnytska, L.S. Nersesyan, O.Yu. Burova, O.V. Shevyakova, Yu.L. Trofimova and
others [4,14,15]. Ergonomics of information technologies, ergonomics of interior equipment,
ergonomics of the working city is described theoretically and in regulatory documents (V.F. Runge,
J. Panero, O.Yu. Burov etc.) [5,6]. Acquisition of biophysics, biotechnology, biomechanics
(V.A. Tymagniuk, E.N. Zhivotova, E.G. Aznakaev, T.A. Yehorova, G.l. Mykhasev, B.E. Lamash,
etc.) [9,16,17]. Modern acquisitions of medium- and mini-ergonomics emphasize that the shape and
functional dimensions of the subject environment and volume-spatial structures are inextricably
linked to the dimensions and proportions of the human body. Ergonomic requirements for the
formation of the properties of «man — tool», «man — machine», «man - machine — environment»
systems are established at the stage of its design. In these systems, a person - an operator or a group
of operators interacts with technical devices in the process of managing and processing information;
in this case, architectural and design decisions are based on the acquisition of systems engineering
and engineering psychology. Both vectors of design activity: substantiation of restrictions and
generation of new dimensions and combinations of elements according to the requirements of
aesthetics, require joint design. But the scientific base for this has not yet been developed, and the
theory and practice of the formation of ergonomic complexes as a whole, which synthesizes the
interaction of elements taking into account integral emotional and qualitative indicators, is looking
for its own researchers. This makes the research problem relevant.

Statement of the objective. We can solve research tasks in the area of the problem outlined
above by: determining the typology of equipment elements; definition of the type of architectural
environment as an environment with additional requirements and activity specificity; research of
equipment for environmental formations of this type; formation of complexes of environments and
systems. Based on ergonomic standards and the percentile method, we establish the basic
requirements for the equipment of the designed interiors; the analysis of the practice of activity in
the traffic control and management system allows making corrections based on empirical
experience and improving the modern operational qualities of such equipment.

Subject of research. Ergonomic requirements and tasks of ergodesign of premises and
workplaces of transport operators. On the basis of taking into account the features and forms of
modern traffic management, establish the problem area and project tasks of ergonomic design of
interiors and workplaces for operators.

Task. 1. Investigate the requirements of ergonomics for the organization of the workplace
with increased attention; 2. Take into account the ergonomic requirements for the formation of the
properties of «man — tool», «man — machiney», «man - machine — environmenty systems at the stage
of their design.

Main material and results. The operator's workplace is a part of the space in the Human-
Machine System (HMS), equipped with information display, control bodies and auxiliary
equipment and is intended for the activities of the HMS operator [1]. The organization of the
workplace in accordance with anthropometric characteristics involves the fulfillment of ergonomic
requirements for the placement of technical means in the workplace, to the light and color
characteristics of displays, to the letter-digital information of the displays, the keyboard of the
remote of the display, the necessary sanitary and hygienic working conditions [2,3,4]. If you
identify and classify harmful and dangerous factors, indicators of hazards of human disorder in the
workplace take into account the mechanic of human body and balance of position of body as a basis
for minimizing energy costs, examining methods of prevention to the ergodesign jobs and premises.

Dynamic and static anthropometric characteristics are given in the works of V.E. Abrakitov,
I.0. Tkachenko and others [1,2], and help to determine the volume of working movements, reach

ISSN 2707-403X. PETTOHAJIbHI ITPOBJIEMU APXITEKTYPU TA MICTOBY IYBAHHSI. 2024. Ne18. 292-299 293



JIN3AMH APXITEKTYPHOI'O CEPEJJOBMILIA

and inspection areas. They calculate the spatial organization of the workplace and set the workplace
parameters.

The National University «Odessa Maritime Academy» conducted full studies of hygienic and
ergonomic working conditions in the steering of the speed vessel [7], the state of both physical and
psychological comfort was investigated. Professional studies have revealed the specifics of
employees' overloads associated with the processing of large amounts of various information in a
shortage of time, increased nervous and emotional tension. There is a relative hypodynamics, which
is caused by the limited space of the cabin. Factors that complicate the condition and well-being in
the work process: monotony of the environment, uniformity of information, increased noise and
vibration levels, gas pollution, etc. Psychophysiological studies have provided data that after eight
hours of such work there are such manifestations of fatigue as: decrease in functional activity of the
central nervous system, visual analyzers, performance, attention, vegetative-vascular support of the
activity of the body regardless of the degree of involvement in the processes.

On the basis of empirical research, requirements for the organization of the employee's
workplace in specific conditions of movement management were formulated, namely:

- the workplace should be located in a sufficient work space, which allows all the necessary
production operations, movements and movement, to ensure descriptive capacity during the period
of working time;

- the control panel and workplace should include measures for the prevention and reduction of
fatigue and nerve overload of the operator, static muscle fatigue. Prevent erroneous actions;

- the design of the remote and organization of the workplace should ensure speed, safety,
simplicity of control, the ability to work in different positions of the body;

- the means of displaying information, the equipment should be a single complex with the
workplace;

The characteristic dimensions of the control panels taking into account the reach and comfort
zones are shown in Fig. 1, 2. The scheme of M. Schmidt was formed to control the locomotive,
should ensure safety, functionality, reduction of physical and mental load. In addition, the load and
organs of vision, hearing, and others are taken into account.

The design of the equipment is based on the choice of priority channel perception of
information  (visual, audial, tactile) in each case when solving a specific
professional problem [8,10].

A characteristic feature of the modern traffic operator is that it can use both direct supervision
of the situation and data that come to it with various communication channels. All the higher
percentage of activity with information models of real objects, with aggregate information about the
status and functioning of the management object and the environment. An essential feature of
human activity with the information model is the need to compare data from different structures,
appliances, monitors, scoreboards, etc.

1130-1220
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Fig. 1. The dimensions of the control panels and the reach zones of work in different positions the operator
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Fig. 2. The characteristic dimensions of the control panels and the reach zones of work in different
positions of the body of the operator

If you put the process into stages, we can distinguish:

- the stage of perception of information (separation of the object of perception, establishment
of certain features in it, familiarization with them and recognition of the object;

- the stage of detection of links between the individual properties of the object of perception
and formation of their own system of standards for further assessment of the situation.

- the stage of consolidation of features, a combination in structures that in the future play the
role of uniform operational units of perception.

Fig. 3, 4 shows examples of interior organization of transport systems in spaces isolated from
the environment.

Fig. 3. Information comes from the appliances, the workplace is surrounded by technical
management and monitoring

ISSN 2707-403X. PETTOHAJIbHI ITPOBJIEMU APXITEKTYPU TA MICTOBY IYBAHHSI. 2024. Ne18. 292-299 295



JIN3AMH APXITEKTYPHOI'O CEPEJJOBMILIA

Fig. 4. Information comes from the appliances, the workplace is surrounded by technical
management and monitoring

Figures 5, 6 show the modern look of the control panel and the location of individual
workplaces in the space of the control hall.

Fig. 6. The interiors of the control hall with the location of individual workplaces

Taking into account the latest ergonomic requirements for the organization of interiors and
workplaces of operators of various traffic, project tasks for the form and placement of premises and
equipment for operators in the mobile and stationary object of management:

- ensuring an increase in room volume and work space;

- preventing injury, promoting free movement without any obstacles;

- exclusion of negative side information, reflection of light signals and information from the
control panels;

- preventing complications associated with a decrease in visibility and recognition;

- preventing visual overload from excess brightness and contrast;

- taking into account changes and additional elements, space for operators - doublers;

- taking into account the features of the process in the placement of appliances, other means
of displaying information, in the size of the panels, the angles of placement of the appliances
depending on the frequency of use, etc.;
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- additional attention to emergency signals and means of their location on the remote.
Figure 7 demonstrates common approaches to the implementation of ergonomic and aesthetic
requirements in the premises for operators, with external traffic field direct monitoring options.

Figure 7. The interiors of modern traffic management rooms with a combined monitoring form

Analysis of empirical data and their comparison with theoretical guidelines push us to
generate instructions to improve the workplace and seating of the operator. Attention is paid to the
choice of working posture, the size of the working chair, footrests, armrests are determined. A
prerequisite that provides the optimal working posture of the operator is the ability to straighten the
back and legs. The back of the chair should not be rigidly fixed to the seat, but be able to fix at an
angle that changes at the request of the operator. The possibility of changing the seat position height
should be provided; the chair should also have a vibration resistance. The dimensions of the seat
and back of the working chair according to the anthropometric data of the operator are
determined [11-16].

Attention is paid to the creation of color comfort in the interior, the color of moving parts, in
brighter tones compared to the fixed ones, indicates the need to use materials with matte or semi-
matt coatings on panels of the remote control to eliminate visual fatigue, etc.

Conclusions and prospects for further research. The study of ergonomic requirements for
the organization of workplaces of traffic operators and interiors for the management and monitoring
of traffic, comparison of these requirements with empirical research, made it possible to set design
tasks for organizing interiors of this type: ensuring volume and workplace increase; preventing
injury, promoting free movement without any obstacles; exclusion of negative extraneous
information, reflection of light signals and information from the control panels; prevention of
complications related to decreased visibility and recognition; preventing visual overload from
excessive brightness and contrast; taking into account changes and additional elements, space for
operators - doublers; taking into account the features of the process in the placement of appliances,
other means of displaying information, in the size of the remotes, the corners of placement of the
devices depending on the frequency of use, etc.; additional attention of emergency signals and
means of their location on the remote [17-21]. In further research, let us look at examples of solving
these problems in student works.
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YOoecvra depacasna akademin 6ydisnuymea ma apximexmypu
2 Hayionanvnuii ynieepcumem «Q0ecbka Mopcbka akaoemisiy

AnoTaunis. CTaTTIO NPUCBSIYEHO BHUSIBICHHIO Ta MPOSKTHOMY BTUICHHIO BHMOT €PrOHOMIKH
B apXITEKTypHOMY JAM3aiiHI  1HTEp €piB OUCHETUYEPCHKUX TPAHCIOPTHOTO pyXy Ta IHIIUX
NPUMIIICHb, B SKHX 3/IHCHIOETBCS MOHITOPHHT, aHAJli3 Ta YIPaBIiHHA O0’€KTaMH B pYCI.
Cnuparvnch Ha JOCATHEHHS CHCTEMOTEXHIIl, 1HXEHEPHOI ICHXO0JOrii, OloMeXaHIKH, Tiri€Hd
npami, ¢izionorii mpami, TEXHIYHOT €CTETHIl, BCTAHOBJICHO CHEenH(]iKy CHUCTEM MPOEKTYBaHHS.
EpronoMiyHi BUMOTH PO3IJISIHYTI CTOCOBHO OCOOJIMBOCTEW POOOTH OmepaTopiB pyxy, SKi MarOTh
cyryoo mpodeciiiai Ta 3aranbHi (OpMHU BTIJICHHS: BiJ KaOiHH JIOKOMOTHBY J0 PYyOKH MOPCHKOTO
1aB3aco0y, BiJl aBiaIUCIIETYEPCHKOI 1O MYHKTY KEPYBAaHHS aBTOMOOUIBHUM PyXOM TOMLIO.

BuBueHHs eproHOMIYHMX BHMOT JI0 Oprasizauii pobo4Mx MicCllb ONEpaTOpiB JAOPOKHBOTO
pPyXy Ta iHTep €piB I YIPABIiHHS Ta MOHITOPUHTY JOPOXHBOTO PYXY, HOPIBHSIHHS IIUX BUMOT 3
EeMIIPUYHUMHU JIOCIIUKEHHSIMH JO03BOJWJIO IOCTaBUTH IPOEKTHI 3aBJIaHHS 111010 OpraHizamii
1HTep €piB TAKOTro TUMy: 3a0e3neueHHs 00’eMy Ta 30UIbLIEHHS pOoOOYOro MICI; MONEepeIKEHHS
TpaBMaTU3My, CHPHUSHHS BUIBHOMY TII€pECYBaHHIO 0€3 OyAb-KHX TIepPEIIKOd; BHKIIOYCHHS
HEraTUBHOI CTOPOHHBOI 1H(opMaIlii, BiIoOpa’keHHs CBITJIOBUX CHUTHAIIB Ta iH(oOpMaIii 3 MyJbTiB
KEepyBaHHsI; MPOQIIaKTUKa YCKIAJAHEHbB, MOB'A3aHUX 31 3HIKCHHSIM BHIMMOCTI Ta PO3IMI3HABaHHS.
Po3rnsHyTi cydacHi iHHOBAIIIl B CUCTEMI PyXY Ta HOBITHI BUMOTH J10 HOro KoopAuHalii. BpaxoBaHo
pe3yiabTaTH EMITIPUYHUX JOCIIKEHb Ta €KCIIEPUMEHTIB, OCOOIMBOCTI Cy4acHOTO OOJaJHaHHS Ta
KOMOIHOBaHMX ()OpPM MOHITOPHHTY, crenudika OTOUEHHS MYHKTY PETYJIIOBAaHHS Ta MOHITOPUHTY
PyXy Ta 30BHIIIHIX 3B’SI3KIB TOILO.

[Ipunineno yBary CTBOPEHHIO KOJIpHOrOo KoM(pOpTy B iHTep'epi, 3a0apBICHHS PYXOMHX
YacTHH, OLIbII SICKPAaBUX TOHIB MOPIBHSIHO 3 HEPYXOMHUMH, BKa3ye Ha HEOOX1IHICTh BUKOPHUCTAaHHS
MaTepiajliB 3 MaTOBUMM a00O HaMiBMATOBHUMH IOKPUTTSAMHM Ha MaHENAX MyJabTa JUIS YCYHEHHS
Bi3yaJbHOTO €(peKTy. BTOMa Ta 1H.

Ha ocHOBI ypaxyBaHHSI aHTPONOMETPUYHHUX BUMOT 10 OOJa/JHAHHS, BCTAHOBJIEHI NMPOEKTHI
3aBAaHHS IIOJ0 OpTraHi3amii myJabTy KepyBaHHs pyxoMm. HamaHi pekoMeHmarii moao 3amoOiraHHs
NEPEeBaHTAKEHHSIM Ta BTpaTi yBaru Ha pobodomy Micii. OKpecieHi NMepCcrneKTUBU IMOJAIbIINX
JOCITIJKEHB 3 MPOOJIEMH.

KirouoBi cjoBa: eproHomiuHa cucTeMa, EproHOMIYHI BHUMOTH, TpPAaHCHOPTHUH pYyX,
eprojau3aifH pobodoro micra, npodeciiiHi BUMOTH 10 poOOYOro Micta ornepaTopa, €proHOMIUHI
CTaHJApTH, YT YIPABIIHHS.
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