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Introduction
HISTORY:

e Institute was established by decree No.25 of Defence Ministry in May 1922
year and titled ,,Aeronautics Studio Institute”.

. _ e v 6 N (TULaPyO

e 1954 - split between Civilian part (VZLU) and Military (VZS 031)

e 2012-VTU,s.e.

» One of the fields where the Institute is interested in is Human Factors in Military
Aviation (HFMA)

HFM-334-RSY-20 NATO Unclassified+EOP



OINWE NORTH ATLANTIC TREATY ORGANIZATION
: SCIENCE AND TECHNOLOGY ORGANIZATION organization

Background/motivation
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Application of HF in Military Aviation

= Why:

>
>
>

>
>

Possibility of the pilots psychological stress detection;
Methodology for the stress evaluation;

Possibility of increasing the pilot’s tolerance to
psychological stress;

Training improvement;
Safety reason.

> Area:

v Combat Jet Pilots (Combat ready level) - supersonic and
subsonic.
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Fields of Interest HFMA

» Period 1: The impact of emotional stress on tactical
decision of the Air Force combat supersonic fighter
pilots (2013-2015).

» Period 2: The tactical training effectivity increasing for
the Air Force combat supersonic fighter pilots in the
tactical simulator due to their resistance to the high
information load (2016-2018).

» Period 3: The training effectivity increasing for Air Force
subsonic fighter pilots in the simulator from the
unexpected situation point of view (2018-2020).
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Testing of Combat Jet Pilots Homogeneity - ALAPS (Personality Inventory)

AGRESIVITA

ORIENTACE+— 16

- - =
Zge— |
ORGANIZOVANI / “‘ﬁ? ) ALKOHOLIZMUS
I == 4 i

%
\

B,
’ “f /! -
. e

SEBEDUVERA /£

! |||||

SUBMISIVITA \\

DOGMATIZMUS ™

ORGANIZOVANI
- ~ IMPULZIVIT)
-~
~ ~
M“j? -
“‘"“-\ /"’/ - ¥
. .~ DEPRESIMITA SEBEDUVERA }"r‘-
~—— 7
NEGATIVIZMUS ZKOST | |
]
!
AGRESIVITA — 1

ALAPS
SOCIABILITA
18— ___ PORADKUMILOV
o NOST

TENDENCE s=a=—max

-1 RISKOVAT

W
o
‘H""\.
DOGMATIZMUS ™

NEGATIVIZMUS

% A
‘1\ lt‘ ’\‘.\ 1| | |
53 B > R ALAPS
A h | AFEKTN SOCIABILITA
' LABILI TYMOVA e PORADKUMILOV
ORIENTACE— L o NOST

e——
ALKOHOLIZMUS rHiin

-T2 K
TENDENCE
— RISKOVAT

Nl

2 __,H AFEKTIVNI
LABILITA

i

o DEPRESIVITA

o ]

“UzKosT

HFM-334-RSY-20

NATO Unclassified+EOP




SCIENCE AND TECHNOLOGYORGAN IZATION o

Used Methodology

(] Objective measurements
» Heart Rate (HR) — relative HR (coefHR);
» Eye Activity (ETM);
> Voice;
> EEG;
» Temperature;
» Skin Resistance;
» Breath Frequency;
» Bloody Analysis

J Subjective (personnel) Filling — psychological questionnaire

] Subjective Evaluations (Instructor/Commander) -
Evaluation Grade Sheet
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Used Methodology

(] Objective measurements
» Heart Rate (HR) — relative HR (coefHR);
» Eye Activity (ETM);
» Voice ;

J Subjective (personnel) filling — psychological questionnaire

] Subjective Evaluations (Instructor/Commander) -
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Evaluation Methods

dHR

List of the ETM parameters used from 2. period for
analyses
» Saccade Average Speed [px/ms];
» Blink Duration [ms];
» Blinks Per second;
» Fixation Duration [ms];
» Fixations Per second;
» Average Pupil Area [px].

JVoice — for 3. period

| SCIENCE AND .TECHNOLOGYORGAN IZATION o
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Currently Used Technology

 Eye Tracking Measurement

KIT — PupilLabs and SMI

e Lightweight, non-impeding
Eye Tracking glasses

e Collects objective eye data

that are analysed by a
computer program

(J Heart Rate — COTS (Polar) +
sensor

] Voice recorder — from
simulators

organization
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Experimental Environment

Simulators:

e Tactical Simulator for supersonic a/c + subsonic a/c (1. + 2.P)
 FMS of subsonic a/c (3.P)
e PCSimulator - Demo
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Tactical Experimental Environment
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Experimental Environment of FMS
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Results of 1.Period

The obtained results shows distribution of relative Heart Rate in
the following three levels:

e The relative Heart Rate was lower or equal the value 1,3 - in

these cases the pilot was not concentrated (in most cases he
was shot down).

e The relative Heart Rate was in the range between values 1,3

and 1,5 - in these cases the pilot was in right tension, fully
concentrated.

e The relative Heart Rate was higher than value 1,5 - in these
cases the pilot was in the appreciable emotional stress. In the
most cases the pilots made mistakes (e.g. correct decision but
noncorrectly provided or impetuous reaction). The increased
level of the stress was seen also in the nervous communication.
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Results of 2.Period

The example of the relative Heart Rate and individual parameters of the eye activity in

the timeline during the mission.
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Results of 2. Period

Trend of Average Pupil Area
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Results of 2. Period

Trend of Hear Rate coefficient

Pilot-G Mise-4
14
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Results of 3. Period

Trend of Average Pupil Area

Pilot O - Pupil Area

B scenario3 M scenario4 B scenarios B scenario b
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Results of 3. Period

Trend of Hear Rate coefficient

Pilot O - HR
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Lesson Learned

e Massive Explanation of Goals before Testing — pilots are very
sensitive group

e Motivation of Tested Pilots
e Testing Environment — simulators (safety reason)

e Very high provision of results from measurements - to support
commanders for evaluation

e Eye tracking OK in simulators, but failed in very dark
conditions

e |Impact of our project results for new activity

Future Work

= Application of the Neural Networks for the Voice Analyses
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Know - How

e The results show that the relative Heart Rate and the Average
Pupil Area are the suitable for emotional stress analysing. The
relative Heart Rate seems to be as more sensitive for emotional
stress analysing.

e Tested pilot”s are highly homogenous group from personality
inventory point of view.

e High information load has the negative impact to pilots tactical
decision.

e For tested pilots have been find values for detection of:
» Low level of concentration;
» Good tension;
» Stress.
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e Any Questions ?
e Any Remarks?

Contact address: _
Ferdinand Tesar

Military Technical Institute, s.e.

Branch VTULaPVO
Mladoboleslavska 944
PO BOX ¢. 18,197 21 PRAHA 9, CZE
www.vtul.cz

Tel: +420 910 105 281

E-mail: ferdinand.tesar@vtusp.cz
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