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Abstract. Method for monitoring the psychophysiological stafea metallurgical operator in the
course of labor activity by taking indicators ofalie rate, galvanic skin response, body and
environmental temperature, gyroscope data, GPSoseafsa is presented. The data obtained is
transmitted wirelessly from the wearable deviceeial time to the server for further processing. The
principle of developing a decoding technique foygi®physiological changes in the operator's body
during operation is given enabling timely take meas to normalize the situation on the spot,
depending on the functional state degree of theadpes body systems.

OHEHKA IICUXOPU3NOJOTI'MYECKOT'O COCTOSAHUSA OITEPATOPA
METAJJIYPTUUECKOM OTPACJIA BO BPEMS PABOYEI'O
IMPOILECCA B PE2XKUME PEAJIBHOI'O BPEMEHUA
Buwnesckun /[.A., Comnuxoe A.JI.

KioueBble cjioBa: paboTOCIOCOOHOCTD, YTOMIISIEMOCTh, YACTOTA CEPJCYHBIX COKPAIICHH, KOXKHO-
rajgbBaHUYECKas PEaKiusi, HOCUMOE YCTPOHCTBO, MCHXO(MHU3HOIIOTHYECKOE COCTOSIHUE OIeparopa,
4eIoBEYSCKUH GaKkTop.

AnHoranus. [IpuBeneH crnoco® KOHTPOJS 3a MCHXO(PH3HOJOTHMYECKHM COCTOSIHUEM OIepaTopa
METAUTYPrU4eCcKOl OTpacii B TpOLEcCe TPYAOBOH [ESTENbHOCTH IMyTeM CHSTHS TOKa3aTenei:
9YacTOThI CEPJCYHBIX COKPALICHUHN, KOXHO-TAIbBAHUUYCCKOW PEAKIMU, TEMIECpaTypbl Tela u
OKpYIKalolIe! cpelibl, JaHHbIe THpocKomna, JanHble GPSnatunka. [lomyueHHbIC JaHHBIC IEPEIAOTCS
C HOCHMOTO YCTpOWCTBAa OCCIPOBOJHBIM CIIOCOOOM B pecalbHOM BpPEMEHHM Ha CepBep Uit
JanpHeimeil o0pabotku. IlpuBeeH NpUHOMN Pa3paObOTKU METOAMKH Uil  paciiu(pOBKH
NCUXO(U3HOIOTUYECKAX WU3MCHCHHI B OpraHM3ME OIepaTropa BO BpeMs paOOThl, 4TO MO3BOJHT
CBOEBPEMEHHO IIPHHUMATH MEPbI [0 HOPMAIIM3AIUU CUTYallud HA MECTE, B 3aBUCMOCTH OT CTEIICHU
(YHKIOHAJIBHOTO COCTOSIHUSI CUCTEM OpraHM3Ma Oreparopa.

Assessment of the body systems functional statéhefoperator in the
metallurgical industry makes it possible to estdblihe character and severity of
changes in physiological functions and human perémrce depending on the kind
of work and the workload. Working capacity changeslergo several phases,
including the main ones like the warming-in phatbes phase of stable working
capacity tending to go down by the middle of theknhift due to fatigue and then
rise again after the lunch break, as well as tres@lof working capacity decrease
by the end of the shift, due to fatigue growthalnumber of cases at the end of a
shift a so-called "final rush" is observed, chagaeed by an increase in working
capacity, but not indicative of a fatigue decred$e

In order to assess the functional state of bodyesys, it is proposed to
introduce a psychophysiological control in realdiosing the developed device for
individual monitoring of the psychophysiologicabt of the worker, which will
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help to determine the magnitude and direction oanges in the considered
indicators all through the work shift [2].

To do the research it is necessary to choose metaod means that allow
obtaining data that most adequately and fully o¢flee state of the body functional
systems subjected to stress during the work. Theldeed device for determining
psychophysiological parameters includes the follmasensors: a heart rate (HR)
sensor, a galvanic skin response (GSR) sensor,g#aldibody temperature
measurement sensor, and a gyroscope.

The results of psychophysiological studies are ggsed by the method of
variation statistics to determine the degree af ttediability.

The developed device for monitoring the individysychophysiological
characteristics of the worker over the working gssand in real time requires a
technique to be developed for analyzing the dataioéd from the device about the
psychophysiological processes of the body during wWork. The developed
technique must solve the problem of decoding psyiisiological changes in the
worker's body during the work in its turn enablitgg take timely measures to
normalize the situation on the spot, dependinghendiegree of the functional state
of the operator's body systems. The system basedheninteraction of the
developed technique and the developed device Wilwato more accurately
monitor the functional state of the working staff the enterprise over the
production process and will provide timely respotsé¢he negative consequences
of the human factor impact on the production predesh individual and within the
whole enterprise, which may result on labor prowitgt Also hereafter, basing on
the processing of data arrays from the wearablécddieet at the enterprise, the
system will allow predicting the next phases likarming-up, stable performance,
reduced personnel performance, and thus will effelgt and efficiently distribute
the load on the human working staff of the entegrand will result in the long-
term productivity of enterprises.

The psychophysiological processes that arose inhtiean body during
activity are not individual, but strength and speédhese processes are individual
and depends on a variety of both internal (agedgernrace, etc.) and external
factors (pain, temperature, etc. etc.). In orderidentify more accurately the
functional state of the worker based on the psykfisiplogical processes occurring
in the body of the device wearer, the techniqueukhbe based on a statistical
analysis of the individual psychophysiological dweristics of the worker within
the initial, adaptation period of the device. Dagrithis period the worker’'s state
both psychophysiological and physiological, mustrespond to the optimal
working regime, and not exceed the maximum allowabhorms of
psychophysiological activity during work. The car@and optimal operation of the
system in the developed device and methodologyrilspen the initial adjustment
for each carrier individually [3].

As an example, the figure shows a scale of hetetindicators (beats / min);
modes with a lower and upper heart rate limit giveen color field are presented in
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a color scheme. Green, light green and yellow fmabroperator heart rate, orange
and red - dangerous heart rate values for the tiptraealth.

E55-95 beat/min - heart rate fluctuation of
a healthy person 95-125 beat/min - working value of heart
55-40 beat/min -lower heart rate, the 75 rate at healthy person
program is monitoring the worker 55 95

125-145 beat/min - higher hearts
rate, the program is monitoring the
person
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Fig. 1. Heart rate indicators scale, beats / min

The operator's heart rate is influenced by botarmal and external factors.
Some of them are allowable, and some have a negdtiyact on the
psychophysiological state of the device user, wHedds to a decrease in the
operator's efficiency [4].

The development of a model for assessing the pgyotsiological state of
the operator will give a complete picture and lagjielationship of the collected
data from an individual device for taking psychogiblogical indicators and the
location of the employee in real time.
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