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A study of visual vigilance performance of radar
operators in desert terrain under environmental stress
(ambient temperature)

Sgn Ldr OCK Ranjan, Gp Capt AR Sengupia, Wi Cdr VS Sachdey

A study was cowducied o determine the effect
i iR R Sress ferernfeitend fesnperanire)
in desert ferrain on the performance of visaal
vigitunce task by radur operators. A tofal of 33
femined Air Defence System Operators particl

pated tn the study, The effect of the individs
wal's personallty fraits wa the performance of
visual vigifance task was also stwdied. 4 mi

croprocessor-rased sienalated radar aperaiors 4
vinead vigilanice tash wax piven fo fhe swbfecty
wnder wormal working conditlon gt an ambi-
ent temperatere of 200250 and again, Wi
the ambient temperature was above 40°C
Phere wuy a fighly siprificans decrement in
performance ufter one-ond a-fialf feowrs wnder
ideal conditions (aombient femmperature 20-
25N o naise siress, efc), Merformance dere

rivrated significanty after 1 b ownder condi-
tions when the femperature was above 4070
There was alse o deterforarion in the detection
of speed and accuracy during this perid, A
retationship was found hetween performance
atid personalify trai {idraversion). The re-
silts are discussed in relation o selection cri-
teria  und work—resxt schedules for  the
surveilfance radar operators.

Keywords: Vigilunce task: Heat siress

V 1gilance decrement over a period of time
while performing vanous Tasks s well
documented [1. 2] The decrement could be
bath i detection accurney and detection speed
ar reaclion time. Decrement o performance
depends o various tactors like environmental
siresses, upe, effect of aleohol, drugs, et

The decrement in performance of radas
nperators induced by lemperature and other -

viromiental stress is of oreal practical signifi-
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of targets on rudir scupe requires duelracy ul

viaual vigilance

Most of the warks on 'vi_.;i.'||.Ll|L:|._' anil envi-
ronmenial  stress  are  labordtory-based and
cannot be interpolated with the conditions pre-
vailing i desert terrabin due to fhe mdeiplicity
of the stresses acling o the indevidual. The
working/living  conditions  become  additional
stresses, more 50 i operaindil] conditions

[he present study was undertaben w bring
ot the effect of getual environmentil sloeds on
performance of radar operators i desert tarriil,
apel the results thus ohtained can be usefully
utilized in operational planning The aim of the
=.lu-_|.}- Was:

ia) To sssess the wvisual wvigilance pertorm-
ange of radar opcrators oo simlated radar op-
erators lask in desert terraln, compare it with
the ones working under ideal conditions and
mnake recommendulions regarding work and rest
sehedule based an the résults S0 obmmed

(bt Te make recomnendations regarding
selection of personnel fur surveillance duties

based on personality traity

Material amil methods

The study was conducted on a total of 33 subs
jects, over a perind of seven manths From
December 1992 to June 1993 at various Air
Force bases in Ralasthan. lach subject was
sivenn a personal  information fuesLioinaie
(P10 pertaining to age, cducational qualificas
tion, experience, work environment, elc. I'wa

personality tests, Catrels 16 PE and Lyzenck’s
Personaliny Inventory. were given Lo cach sub:
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Visual vigilance peeformance of radar operatars in deaert terratn — Ranian efal.

The vigilance task was similar 1n presenta
tion to the convenlional radar operators’ sk, Four
concentric, equudistant rings representing arbitrary
distances from the centre were drawn, The dis
fnces presented from the centre outwards were -
25, 25-30, 50-75 and 75 {00 km. On the ouler
virele the hearing was marked from 0 1o 345% at
intervals of 15", The lincar cursor sweep covered
the seope ot 5 rpm, The scope had a fixed clutter in
any one sector, Tatgels in the form of rectangular
Blips were preserted on the svope by random gen-
eration programme. The rate of the target [ra-
stiled was 50 targets per 30 min The subjects
were tequired 1o remwve of from the scope by
pressing & key on the kevboard and comtinue
monilaring for the next targer They were also re-
gquired o identify the lurget with hearing and
range, which was noted down by the observer o
recarded onoan audio tape, The maximuwm durs-
fion for which the tarpet was displaved was
4500 ms. The clapsed time between display of
shemy wireraft and pressing of the key was
measured 1 steps of 75 ms. Certain rargets
different in configuration from the actual target,
were prescpled as decoy on the scope on ran-
dom generation. The subjects were not expected
to respond to these objecis.

The computer gives a printout atter every 50
targets: The information given is;

(a) Yaral mumber of early hits. Early hits are
key strokes made after & lapse of 0.8 s sfter the
erasure of enemy airerafl but before the appear-
ance of decoy,

(b} Totwl number of late Jirs. Late hits are
kev strokes made after erasure of enemy aircraft
but wilthin 0.6 = sfter its erasure.

() Total mumber of wrong hits, Wrong hits arc
key strokes made afier appearance of decoy/stray
pickups but within 0.6 s after crasing them

{d} The bearing and range of each target,

(e} The responseTeaction timing in ms.

Methodology

Tests were conducted on 30 subjects during
Junuary 1993 1o March 1993, when the tempera-
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ture wis between 20 25°C, and again from the
end of April 1993 1o June 1997, when the tem-
perature was above 40°C, under actual operat-
ing conditions. On the first day, the subjeats
were given the PICG and two personality tests,
I'his was tollowed by familiarization with the
simulated radur operators’ task,

The subjects were given considerable sk
prachice prior to the test. Each subject had 5 to
I Famaliarization runs, cach run lasting for 316
[0 min, On the day of the tes) also the individ
ual was given twa 3 man familanzation rans,
Ihe subjects were informed one or two days in
advance aboul the est They were instructed Lo
have adequate sleepirest, avoid consumplivn ol
alechul and medicarion on the previous day and
huve breakfast prior to the tesl. An ophthal-
mologieal examination of the subject was alsa
carried out. Heart rate und blood pressure were
recorded prior to and wller the tegt

Te assess the dererinration of perfornance
over prulunged periods, another 25 subjecls
were given teses lasting for 4 h each,

Resulis and discussion

Ihe comprehensive data of scores obtalned
trom 25 subjects during the test lasting tor + h
under ideal conditions is given i Table 1. The
scores wereg obtained every halt an how The
muean correct hirs decreased trom 43,850 hilsin
the first half-hour o 32.24/50 hits in the last
half-haour

I'here was an increase in the resction time
from 19250 ms to 2700 ms; which iz also indi-
cated by an inerease in the number of early and
late hits from the first half-hour (816750 hits)
te the last half-hour (984450 hnts). There was,
therefure, a deterioration 1n the detection speed
over a period of time:

The paired ¢ test was used to find the differ-
ence bulween seores obtained every half an
nour. There was no significant deterioration in
the scores obtained during the first threg half-
hour sessions of the 4 b run. The scores during
the subsequent five half~hour sessions showed
highly significant {7 < 0 001} ditterences, Thus.
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no signileant deteroration 10 detection acou

racy oocurréd during the first vnc-and-a-half
hours of the run whercas the deteetion aceuracy
deterioruled considerahly during the subseguent
Iwo-and-a-halt hours, Comprehensive dato op
the scores abtamed by 30 subjeels under ideal
conditions and under thermal stress are given in
l'able I, 'The average earle hits and lawe hits
seore during the first half-hour af the test under
ideul conditions was 3.4/30 and 4.6/50 during
the fourth hali-houwr. The respective scores when
temperature was above 40°C were 322730 and
6.72/50. The reaction time during thermal stres
ingreased flom 2100 ms o 3075 ms from the
first half-hour to the fourth half-hiowur. There was
a deterioralion in the scores from 44 2730 his in
the first howur of rest during ideal conditions 1o
39.9/50 hits during the first hour of test under
thermal steess. The number of early gnd late hits
intreased from 53.64/50 hns to 5.2/50 hits, re
spectively.

The paired ¢ test was used to ind the differ-
ence belween scores ohlained every half an hour
during adeal  condinions and  under  thermal
strass. There iz a highly significant (P < 0.01)
decrement in scores between the second and the
third halt-heours under thermal siress. These data
show that detection aceuraey and  detection
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speed detenotate significantly alter one-amnd-a-
hulf hours gnder wdenl conditions and alter one
howr uneker thermal seress

A relutionship was found herwean perform-

ande and introverrédness  Majority of the sub

Jeers (72%) wha scored above 1707200 hits

during a two-howr run under ideal conditions
were found (o be inwoverts (Evsneck test), In-
troverls were therelore found w perform better
during radar operators” sk Uhearstical specu-
lations have hean made aarlier that introvers
were herter squipped for sustained monitoring
tasks [3, 4] Some studies [5, 6] have found 3
positive relatiopship bepween intelligence and
vigilance performance. In the present study no
relationship could be fowmd.

Conclusions

(a) There is oo significanl diflerence in the
seores In the first three half=hour sessions dir
ing the radar operators' vigllance task undet
ideal operating conditions. There is.a highly
nificant difference in scores during the sulbs
sequent balf-hours, for the nesl Dwo-and-a-hall

hours
() I'kers 15 an increase in the reaction time
from 1950 s o the beginnlne of the Lest i

-y -

2750 s at the end ol 4 h.
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(e} There is no simmficant ditference i the
seares iy the first two halfhour sessions (total
I b} when the task wus done ar ambient tem
perature ol A0-a5°C LThere 15 a highly sigmifi-
canl dhiffercnee m the second, 1hird wml Fourth
half-hour sessions,

(d) There s correlation between the various
personality traits and the scores obtamed except
i w majerity of the subijects who bad seores
ahove PHI200 hits upder ideal conditions were
fonimd tor B introverls.

(o) Introverts wre betler suitad for the visual

vigilance tusk thun cxtroverts

Recommendations

It iz recommended that the dueration of visual
vigilance 1ask on the radar seope loran ADRSO
utder  ikleal (ambient temperamure 25°C, o
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foarmai e of padar apeiabary e dimsord terrain Heaeipens vt vl

nolse siress, e ) operaling conditins should
not exceed onc-and-a-hall hours, and undes
cottditins when the ambient tempernture s
ahive 4090 should not exceed | 1,
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