s FHasiRel MTuES fist AMISY HiR

(A Human Factors Study in Instrument Panel
Layout of the Korean Air Force Aircraft.)

SELE A & e

ABSTRACT

The purpose of this thesis is to study the optimal arrangement of aircraft instru-
ment panels through the human factors approach.

Human factors engineering is the process of effectively fitting the human com-
ponent to the machine component in any man-machine system. The human factors
are especially important to an aircraft pilot who must constantly shift his attention
between the instrument panel within the cockpit and the surrounding area of the:
aircraft.

The preliminary part of this study is to find the general patterns of the Korean
pilot’s eye movements during their various flying maneuvers, and which instrume-
nts require the most attention while in flight. It is assumed that all pilots have a
general pattern of eye movement when observing the aircraft instrument panel and
that an optimum arrangement would be to minimize the eye travel distance between
instruments.

In this thesis the arrangements of instruments is taken to be the independent
variable and the eye travel distance between instruments the dependent variable. In
order to compile the information necessary for this study, sixty Korean Air Force
pilots were interviewed and requested to complete information forms. These infor-
mation forms listed various flying maneuvers and listed each instrument used on
the instrument panel. The compilation of the information on these completed forms.
listed the instruments most frequently used by the pilots.

The second part of this study was to determine the optimum instrument arrang-
ement. It was necessary to study the various number of possible arrangements of
instruments depending upon the number of instruments involved. ,

Therefore, these instruments are grouped by two major functions, The flight
instruments were subdivided into three groups, and the engineering instruments were
subdivided into six groups. With this subdivision we arrive at the possible number

of arrangements of 4,320.
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Through the simulation method, total eye travel distance for each of these 4,320

arrangements is calculated and the arrangement which appears to be of optimum

distance between the most frequently used aircraft instruments is determined. The

results of this study indicate that the optimum distance between instruments would

be 33,028cm and that the corresponding distance of the instrument panel now being

used is 34,288cm. Therefore, an increased efficiency of 3.8% would be realized if

the existing aircraft instrument panel were re-arranged according to layout proposed

in this thesis.
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COMPARISON, BETWEEN DIFFERENT NATIONAL GROUPS, OF PERCENTAGES OF
SELECTED BODY DIMENSIONS WHOSE VALUES DO NOT EXCEED THE 75TH
PERCENTILES (3RD QUARTILE) FOR USAF FLYING PERSONNEL*

Statureeeessreeesocess . .
WEIgGht  eeeeerssurernesninnerirsoninetiinisnetenniiessneesins
Sitting heighteeeeesseresrareerssneerarismsseroniiiiniesenes
Buttock-knee length eereeeseerermorsneciiiiinneininiinnis
Gluteal furrow heigth ------

Foot lengthee:recerevecnceaanaes

Foot breadth «ereececsencecarnens
Hand length «ceecerceecnicnciianeens
Hand breadth at metacarpale««----

Head circumference sreeescesserisrsceseeniicrssssneisneionene

Ttalian Greek Turkish %%‘;gn Japanese
AF** AF** AFk AF L AF==
93 93 96 99 99
88 95 97 98 99
89 86 88 81 87
21 96 97 100
93 96 97 100
82 85 87 00
32 39 39 73
78 84 83 97 25
69 79 86 98 83
8¢9 95 98 24 91

*Hertzberg et al. (1954).
**Hertzberg et al. (1963).

+ Kay et al. (1961).
=+ Oshima et al. (1962).

B (1-2). 2% 223 0|23 LM 27| 6] @ (Hertzberg, 1963)
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INSTRUMENT COCKPIT CHECK
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