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AUATHOCTHUKA HEPBHO-TICUXWYECKOI'O HATIPSDKEHMA Y 1IMJIOTOB
I'PAXKJAHCKOUN ABUALIMUN C IIOMOILIBIO AUTPEKEPA
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AHHoTanus: Llenaplo uccien0BaHus ABISETCS ONpPEAEICHUE YPOBHS HEPBHO-IICUXUUECKOTO
HANpsDKEHUs Yy MUJIOTOB TPaXKJIaHCKOM aBHAllMM C NMPUMEHEHHeM aiTpekuHra. B uccienoBanuum
Y4acTBOBaJIO 23 MUJI0Ta, KOTOPbIe ObUTN pa3/ieIeHbl Ha ABE TPYIIIHI (C IPU3HAKAMU YTOMIJICHUS U 0e3
HUX) Ha OCHOBE INcuxoduznoiornueckux mnokasareneid. [Ipumensuica aiitpekep MUKC-I'T19 mis
aHaJlu3a IJIa30[[BUTaTE€IbHOM AKTUBHOCTH IIPH  BBIIOJHEHUM CTaHJAPTHBIX 3aJaHUi Ha
aBuUaTpeHaxepe. Y MWIOTOB C NpU3HAKaMU YTOMJICHHSI BBISBICHO YMEHBIIEHHUE KPUBU3HBI
TPaeKTOPUMU B3IJISAA, JUIMHBI OTPE3KOB IIEPEBOJA B3IVIAJA, a TAaKXKE YBEJIMYEHHE YHUCIA U
MPOJOIKUTENFHOCTH  (PUKCAUHA. DTO MOXKET CIYXHUTh HOBBIMH KPUTEPHSIMH JIMAaTHOCTUKU
YTOMJIGHUSI Ha OCHOBE TJIa30BHTaTEIbHONW aKTUBHOCTH. Pa3paboTaH anropuTM OLIEHKH pPHCKa
YTOMJICHHSI IUJIOTOB C UCTIOIb30BAaHUEM alTPEKUHTA.

KuiroueBbie €/10Ba: HEPBHO-IICUXUYECKOE HANPSDKEHUE, YTOMIIEHME IWJIOTOB, aUTPEKHHT,
I71a30/IBUraTelbHAas aKTUBHOCTbD, ICUXO(PHU3UOIOIHYECKUH KOHTPOJIb.

DIAGNOSIS OF NERVOUS-PSYCHIC TENSION IN CIVIL AVIATION PILOTS USING EYE-
TRACKING TECHNOLOGY

0O.V. Zhbankova!, P.I. Dmitriev?, D.O. Roznov?
'Tzmerov Research Institute of Occupational Health, Moscow, Russia
2LLC NPP «Videomix», Saint Petersburg, Russia

Annotation. The aim of this study is to determine the level of nervous-psychic tension in civil
aviation pilots using eye-tracking technology. The study involved 23 pilots, who were divided into
two groups (with signs of fatigue and without) based on psychophysiological indicators. The MIX-
GT19 eye tracker was used to analyze eye movement activity during the performance of standard
tasks on a flight simulator. In pilots with signs of fatigue, a decrease in the curvature of gaze
trajectory, the length of gaze shifts, as well as an increase in the number and duration of fixations
were observed. These findings may serve as new diagnostic criteria for fatigue based on eye
movement activity. An algorithm for assessing pilot fatigue risk using eye-tracking technology has
been developed.

Keywords: nervous-psychic tension, pilot fatigue, eye-tracking, eye movement activity,
psychophysiological control.

MATEPUAIJIBI U METO/IbI

HccnenoBanue NpoBOAMIOCH Ha BIOOPKE M3 23 MUIIOTOB I'PaykIaHCKOM aBUAIIMK B BO3PACTE OT
26 no 51 roma. Bce nwioThl BBINOJHWIM CTaHIAPTU3UPOBAHHOE IIOJETHOE 3aJaHHE Ha
aBUATPEHAXepe, BKIIOYAIOUIEE B3JIET, TOPU3OHTAIBHBIA NOJET U 6 MOCAAOK pa3Iu4yHON CTENEHU
CIIOXKHOCTH. JIJ1s1 aHanM3a riaa3o0BUTaTENIbHOM aKTUBHOCTH Mcnosib3oBacs antpekep MUKC-I'T19
(pazpaboran OOO HIIII «Buneomukc», Cankr-lIlerepOypr). [TunoTsl ObuIM pazfeneHbl Ha JiBE
IpyNIbl: ¢ MPU3HAKaMH YTOMJIEHHS M 0e3, Ha OCHOBE MATHU KIIIOYEBBIX IOKa3aTeslel: CKOpPOCTh
CEHCOMOTOPHBIX peaKIuii, ObICTpOeHiCTBUE, KOHLIEHTPAMS U YCTOMUYMBOCT BHUMAHUS, 4acTOTa
CEpACUHBIX COKpAILEHUH M apTepuaibHOe AaBieHUe. Paznenenne Ha rpynnbl BHIIOJIHEHO METOAOM
KJlactepusanuu k-cpeaHux.
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PE3VJIBTATBI U OBCYXJIEHUE

Pe3ynbraThl aHann3a ri1a30BUraTeIbHOW aKTUBHOCTH MOKA3aJId 3HAYUMBIE PA3INYHS MEKIY
rpynnamMu NujaoToB. Y MUJIOTOB C MPU3HAKAMU YTOMIJICHHSI OTMEUEHO:

YMeHbllieHne KpuBU3HbI TpaekTopuu B3risaa (p=0,009),

CokpaineHre JUIMHBI OTPE3KOB nepeBoaa B3rsiaa (p=0,002),

YBenuuenue uncia gukcanuii (p=0,025) u ux nponomkutenbHocTH (p=0,028).

OTH U3MEHEHHUS YKa3blBalOT HA BO3PACTAaHUE KOTHUTHUBHOW HArpy3ku U CHIDKEHHUE
3¢ deKTUBHOCTH 00pabOTKM BH3yalbHOH HMH(pOpMAIMKM B yCIOBHAX yTomieHus. llomydeHHsie
JAHHBIC KOPPEIUPYIOT C TOKa3aTeliIMH BapuabenbHOCTH cepaedynoro putma (RMSSD), uto
MOJTBEPK/IAET HAIMYHE CBSI3U MEXKIy TJIa30/IBUTATEIbHOM aKTHBHOCTHIO M (PU3HOIOTHYECKUMU
peakuusMy OpraHu3Ma Ha yTOMJICHHE.

3AKJIFOUEHUE
Hcnonp3oBanue alTpekepa Ui JUATHOCTUKUA YTOMIJIGHHUSI IHJIOTOB OTKPHIBAET HOBBIC
BO3MOXHOCTH IJIA 00BEKTUBHOTO KOHTPOJIA HEPBHO-IICUXUYCCKOI'O HAIIPSAKCHHUA B PCAJIbHOM
BpEMEHHU. BBIsSBICHHBIC M3MEHEHHUS T1a30BUIATEIILHBIX MTOKA3aTENCH MOTYT OBITH MCIIOJIB30BAaHBI
JIIs p33pa6OTKI/I ABTOMATU3HUPOBAHHBIX CUCTCM MOHHUTOPHUHI'A COCTOAHUS YJICHOB JICTHOI'O SKHUITAXKa.
BHenpenue Takux CHCTEM B aBUAILMIO O3BOJIUT CHU3UTH PUCK OIIMOOK, CBSI3aHHBIX C YTOMJICHUEM,
Y TIOBBICUTH OOIIYI0 O€30MaCHOCTb MOJIETOB.
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