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Aircrew visors and visnal performance under varying
levels of illumination
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Fisors form an integral componen! of e alr
vrew  fleing clothing  assemblyp. They serve
varioux protective  funetions, and hdie re-
guirements are laid down by MILSPECY
43518 This study investigated tre effects il
varping levels of Whaminetion on the visual
performance, with and without the use of vi-
vors. A total of 60 subjects particlpated in this
study, in wlich the four visors carrently in use
were evalwated. The time fo recover viswal
Sfunetion on exposure bright (Hminaiion
parfed with the levels of iNumination and the
fepe of contrast used. The time o read also
showed o simitar trend. Visers: produced o
significant reductlon in the above paramerers.
A glare af 2000 lwx did not affect the visual
avuity or targel detectubility but produced a
significant reductlon in the glare. For the pa-
rameters  tested the visors conformed fo
MILSPECYK, excepl for fuminoens transmil-
tanee. If appears that fuminous fransmitiance
at different levels of itlumination does infli-
ence e visial performance. The visor with the
feast fuminons transmirtance was rated the hest
by the subjects. The operatienai significance af
the findings are discussed in this paper.

Reywords: Visors: Wisyd] performance; Humima-

tion Tevels,

; \ / ision is of special importance in aviation,
ac almost 80%% of the information pecded

ta fly is provided by the visual senses [11. In the
search for somicthing better than man s oyes,
virious electranic and clectrooptical aids have
been developed, but despite all these mnovative
advances, man’s eyes will continue to play a

vital part in avialion
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Cuexistent with the technalogienl dvances
are the mcreasing stresses impascd on the hi-

man physiology, Vision is one ol lhe spocial
copses that can be affectod by various flying
strésses Inherent o the varons physiological
nroblems assocated with vision are fhe churde
teristics of the pilot's environment and 15 vari-
abiliy O the vanous envirammental tactars
which could influcice a pilot's visual pecborm
prlure,

ance in flight are chuaeacteristics ke

brightness of the surroundings, camoutiage,
conlrast, lluminationg of targets, colour conlrast

and flashes of high-intensity light,

I counteract the visual problems assogialed
with the physical environment in Qying, various
types of visors are recommended [ur use by the
gircrew. MILSPECS W 43511 of 1976 lays
dewn the requirements/standards of these ¥isors
(2] Howsver, a differeal situation exists i uur
Air Force. For example, different aircraft, like
the laruars. MiGs, and Mirages, originate fram
diffarent countries and have theic own alrerew
flving clothing assemblies:

The question 15 whether
standards are baing followed by different coun-
tries. Anuther problem ix that aircraft fly under
extremely different geographical terrains wilh
the sam= more or less the same clothing assem-
bly. The questivm is whether the Mying clothing
avsemibly 15 suitahle for all types of Lerraing, In
the context of the present study, are the differ

simtilacduniform

ant visors adeguate for the terrain over which
they are heing used?

With the above in mind and ‘with no dat
avaiiahle on the performance characteristics i
limitations of these visors under varying Hying
conditions, this study wis undertaken to evalis
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The main objectives of this study were

Lo To study the effeets of vary ing levels of
Hunination on visyal performance

T study the elfects of airerew VISOrS on

visual performance under varying levels of il
lumingtion,

i Te compare the VATIOU® aircrew visars
Presently being ysed by the aircrew fur the
above parametsys,

Material ang mefhods

We used four Visors lur the stody. These wepe
Procured locally and uee currently in yse in [AF
They are Jaguar tinted visg (grev), ABFI
linted  yigp (grevh. Russian vigp green and
Russisn visor by ihwn,

These visors were first 1ested for the following:
lumin g ransmittance, eptical distortion refrac-
five power and coloug IFansmittance: (subjective),
The second past of e Study was aimed ar evalysr.
ing (i) the yime to reeover viswal function an Expo
Sre o illumination  fevels af 5000 iy g
20000 lux. and i) the time 1o read the ast two
lines of Snellen’s distant vision chayt using three
different sets of conprue levels: black letrers un
While back groundg (BW, brown letters an vellow
backgrinng {BY and grey letters an white b
Sround (0i/W), The VHIOUS paramicrers WETE e
corded with ang withot the use of visors, Next we
studied the cifeer or Slare on the visyai perform-
ance und the role a visgr plavs, A glare of 2000 Tux
Wi produced i the Subjecl's eves such that (he
tlare did not fall directhe on his cves, The effver of
Visors, if any, on colour Perception of targers angd

their Pereentage of delection was then studied,

ACK-

Results and discussion

fable | shows he average levels of Juminoys
Hansmittance of the VATIOUS VIS0ors tesfed |t
obvinus | ha none of the visors tesled con-
formed 1o the standorde  Jaig down b
MILSPFCS, e # luminous fransmittance of
12 18m;. Muoreover. 1he luntinous Iransmittance

15

Ind L erigiiibe Afved IR Jung

Hreraw vigoin ang Vistedd porfarminnee Tomefer it i,

Table 1. AvErage lovels
L F T TTES Yisdirs

ul limienous fnsmittors of the

A0 15 on P30 20 000
Witop litx lux ltrs Ty
Japua it 3 11 313
ABELT . P Wi i
Risssinn preen (¥ IR 4 ba 51
I{-.ii.n. broveg 17 ix i g

Adl valyce are perceniuges

IS xeen M increase with increasing levels of il-
lwemination However, ihe standard of 12 180
laid down by MILSPLCS does not specify the
nge of (llumination IT, howaver, qap airerew
Are sanistied with the visors in tse,
o earry our mare

then we need
studies 1o lay down UET G
requrements and standards
Fable 2 shows the time 1o reqover and read
“ReXposure o varying levels of Hlumination.
' seun that the time to recover visual funcrion
atter being exposed 1o bright levels of (Humina-
on is a function of the level of tluminarion ys
well as the contrag of the largel. The fime Lo
fecaver contiteed 1o Merease from 15000 10
20,000 lux, Al Migher levels of illumination the
time to recover may still be much higher. This
Hme 18 significam becayge during this time g
pHOU would be Tving bling or with reduced vis.
ual function, The tige 0 recover and read wis
HUEXIMUM for grev on while targut
Visors produced 3 femarkable deerease |n
the time taken for (ke =¥es to recover and reagd
under various Jevels af illumination lested,
however, thare WA (0 s:atu'ﬁn'a:a”_y sigiificant
difference between these visors despite the wide
fuminous transminance range ol the vigors
None of the subects preferred (he broven visor
when reading the brown arget on yellnw huel.
ground. When one of the authors discussed this
point with pilots wha hiave flown gver the deser;
are Mying currenfly over thar region, they are
quite unanimous in vXpressing that they prefer

e Ay with the visgy up than down

A glare of 2000 lux a the suhjeci's eyes

produced only g sulyectivg discomtort, witl, no
effect on the visual ACulY, Visors, ag they are
meant to. gave ample Protection against this
glare and it was seen thal the visor with the
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Towesl panse of ransmittance wies he one which
win sulyeetively rated the best (ABED wisor)
Wisors dud not oanfloence the tirpet derectabiliny
or the colour percepnion ol targets at the levels
of tlhomination tested

Conclusions

I Hhe lominons ransmantance of none of the
visars at any of the (Hemmation levels tested was
in the range specilied by MILSPECS

2. Subjects showed a preference for the vi
sors with lesser ranamission values os the lev-

cly ol iNumination increascd,

Recommendations

I, We need to carry out further stedies to

lay down the standards for wisors for ol

lid

Advctaw viaors aid witiea! performance - Tamora ¢f al
Tahle 2, Trend to recover and read an exposure o varyings levelsof dlinmation
Fime 1o reciover (8) Time o readd (%)
Liis Bhack o while Biack an vellow Cigey o iy vils Bhack omowlite Blck o vellow Cieey aneosdiede
SLHHE 2 Fa ] 0,53 (=] 11,4
15 hin x| 1 10 [ 3 (39 134
A0 (00 P2 M 9 2 % a3 lal | 1 e

reguirensents, AL present we linve blue, green,
hrovwn amd prev-coloored visors inoour inven-

tory W need to Find our whiteh s osiited For
which terrain or whether a single visor can be
used ettectively aver all terrains

2. For this we will have o carry out Hurthe

slirdivs
it more levels of (lluminations,
with mare graded ¢ontrasts; and

tield studies over ditferent geozraphical

ferraens
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