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1. INTRODUCTION

The central deterministic elements of the airaaft air traffic
control systems are the human controllers (pilotsiotraffic
controllers) who are the subjects — operators. Systems are
called as active endogenous subjective systemaubedi) the
actively used control inputs (ii) origin from insicelements
(pilots) of the system as (iii) results of air frafcontrollers'
(operators’) subjective decisions. The decisionpedd on
situation awareness, knowledge, practice and skifs
controllers. They may make decisions in situation
characterized by a lack of information, human robu
behaviours and their individual possibilities. loghimportant
(emergency situations or traffic complexity) cagbsy must
generate their decision during limited time. Theseuliarities
as subjective factors have direct influences on gp&tem
characteristics, system quality and safety.

Figure 1: Controller decision - action process [4]

As shown on the Figure 1, the controller as subpgcmust
identify and understand the problem (situatio8), then from
the set of accessible or possible devices, metandgactors

(S), must choose the disposable resouchgiSE ) available
to solve the identified problems, and finally mdsctide and

apply the required resourceBr(eq). The controller should
apply the passive and active resources. The acds@urces
are defined by the controller decision on how tlesspve
resources will be used. According to this approaittg
remaining time until the conflict and the requitede to make
decision and action are the most powerful subjedaetors.

The situation awareness - decision masking - cbairtion
processes depend on (i) "physical” situation (aft¢echnical,
functional condition and flight condition and airaffic
complexity), (ii) controllers' (physical, intelleel, mental)
conditions, knowledge and working abilities, anij ¢iecision
supports. The decision supports must provide tfogrimation

NN CAETS

»IFFK 2014” Budapest
ISBN 978-963-88875-3-5
ISBN 978-963-88875-2-8

Online:
CD:

S

to controllers about the controlled system condgjotheir
(controllers) mental conditions and possible resutf
applicable decisions.

The first high level integrated task and job analysf air
traffic controllers including the cognitive aspewtss initiated

by EUROCONTROL in 1998. Such approach must be
integrated with the a benefits-driven, decisionparpsystem
developing by MIT for qualitatively and quantitagly
iterating upon a decision support system (includighuman-
machine interface, operational procedures, and atipeal
Fraining) to achieve quantifiable operational bé&ri8i [5].

Systems that start taking into account the pilohtalestate are
also under development [1] [2], in order to imprdlre safety
of small aircraft.

The paper describes the decision support systenSYDS
developing by authors together the HungaroContidle
system includes (i) improved displaying the fligintd traffic
information, (ii) a set of (MEMS based) sensorsgnated into
the controller working environment and used for suggng
the controllers actual workload and mental condgjo(iii)
data analyser (providing information about the omrgystem
conditions, determined traffic complexity, and coiiers'
workload, mental conditions), (iv) predicted coasis (like
time remains to making the required actions) ange@ssible
solution analyser (simulating the issues from gmestontrol
actions).

Tests are performed in flight- and air traffic cmhsimulators
equipped with elements of developing system.

2. HARDWARE

For the decision support system (DSS), severalvamnel can
be developed, which are suitable to be used forsorea
some physiological parameter of air traffic corenl Based
on some of these parameters, the actual mentaltimondan
be estimated, which means, it is possible to deternf the
controller is tired, overloaded or nervous at themant.

The developed hardware is one of the countlessiplitiss
that are available. It is based on the idea, thatcontroller
uses (keeping in his hand) the mouse of the wdikstaery
frequently during his work time.
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The hardware developed consists of as follows: raw measured values can be seen, while on theitt the

- Commercial mouse with built-in 3 axis MEMSsettlngs of the COM port and the calculated vahresshown.

accelerometer, optical heart rate sensor and skincommercial mouse was modified in order to malsaiitable
resistance and temperature sensor. for accepting custom sensors. The optical heatsaisor has
. . . been positioned on the right side of the mouseahemplace of
) c?:r:zitio%%qusﬂsglog cobr?vaerr(:ers(DnAqg)rocgvrI\ttrr]olIesrlgr:a?clzthe right thumb. The sensor consists of a infrdextl and
’ ' ' transistor pair, which, with the corresponding #latic, can

Interfaced to PC via USB port. sense the blood pressure variation in the thumbt i
- PC software to process and display the results apgsitioned correctly.
control the measurement, The system general layout can be seen on Figuree3mouse
?::;;K'WW : == original USB connection is separated from the DA®tam,
o s therefore it is not necessary to modify anythingrdware or

software) in the ATC workstation. The measured dae
feeded into a separated PC via USB connector.

0
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Figure 2: User interface of the custom PC software

On Figure 2, the user interface of the PC softvaareeloped _ ) . o
can be seen. On the right side, the time histothefcurrent  On Figure 4 the system integrated into an airitafbntroller
workstation is shown.

Figure 3: General layout of DSS developed

ATC screen

DSS screen

Data
acquisition
module

Modified
mouse

L A
Figure 4: Decision support subsystem integrated iotcontroller's workstation

The system has been tested many times in fligltaartraffic sometimes gives false values, which must be negldater in
control simulators. The results shows, that thethrede sensor the further developments. Better pulse detectiochaeism
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must be used in order to make it a really robustesy. The [2] A.Nagy, |. Jankovics: Measurement of Small Adaft
other sensors, like the accelerometer or the skdistance Pilot's Reaction Time Variation with Psychologitadad in
sensor are performed well, it is very easy for gxanto sense Flight Simulator, AIRTEC “Supply on the Wing” Coméce,
and record how many times the user grab the mouwséew 2012

long he doing activity with it. These can be impottvalues, [3] H. J. D. Reynolds, K. Lokhande, M. Kuffer, S.

when the workload is wanted to be determined. Yenson: Human-Systems Integration and Air Traffan@ol.
A risk assessment would be also done, which with th.incoln laboratory journal, volume 19, number 1120
simulation results should clearly demonstrate,@rahtify the
envisioned benefits, and show whether the readdhtction of
the concept is cost-effective, and safe.

[4] J. Rohacs, V. A. Kasyanov: Pilot subjectiveidemns
in aircraft active control system. Journal of Thetmal and
Applied Mechanics 49, 1, pp. 175-186; Warsaw, 2011

[5] Mark E. Weber, James E. Evans, William R. Moser
REFERENCES and Oliver J. Newell: Air Traffic Management Deoisi

. . Support During Convective Weather. Lincoln Laborato
[1] A.Nagy, A.Szabo, J.Rohacs: Monitoring system fOJournaI 2007 Volume 16, Number 2

in-flight, continuous measurement of pilot's mentthte,
AIRTEC “Supply on the Wing” Conference, 2012
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