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Orientation error accident:
A case report

Wg Cdr G Gomez*

Spatial Disorientation (SD) will sccur at one time or another in a pilot's flying career. ‘I'he worst
outcome of SI s the Orientation Error Accident (OEAY, and cuch year a number of pllots lose thelr
lives and nircrafts crash due to this maludy. A classical cuse of an OEA is presented, which has been

taken out of the accident files at Air HQ, This case
27 year old fighter pilot who flew in operational co

shows-up the many nuances of SD and Involves g
nditions conductive for SD. In this fatal accident

the pilot experiences all the 3 types of D, This paper revisits this nccident and analyses the Court of
Inquiry Proceedings and the Cockpit Voice Recording to draw conclusions as to how and why the

accident ceeurred,
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volution ensurcd that humans scquired
E sensory systems well suited for a stable

IG envirenment and for MANCeUvTing
under their own power, on the surface of the
Earth. But man was poorly suited for the aeral
cowvironment. Even the birds, whose primary
mode of locomotion s flving, are unable 1o
maintain orientation and {ly safely when deprived
of vision or when they encounter fog and clouds
Considering our phylogenetic heritage, it there
fore comes as no surprise that Spatial Disorien-
tation (ST occurs |11,

A case of a classical orientation error sccident
is presented, which has been specially selected
to draw aitention to the problem of 5D and its
many nuances. In this case the cause of the
accident remained a mysiery untl the cockpt
voice recorder was recovered from the crash site

T

and analysed. This accident has been attributed
solely to SD and highlights certain varied aspects
of 313[4], Spaual Disorentation is tisday a majoc
area of concern and needs urgent attention at all
levels 1o prevent repetitiuns{1].

Case Report

A 27 year old fighter pilot, fully Ops, instrument
rated Green, A1G] medically with a total of 583
h of flying cxperience and 338 h on type (44 h
of which were undertaken at might) on detach-
ment to a base, which was localed in a desen
like area. He was detailed 1o undertake o low level
navigation sortie as part of the Dark-phase night
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sirike syllabus, In this low level exercise 8 way
points were planned with the last culminating
over the base. The cnlire sortie was for a total
ol 32 nunutes, The weather o1 that time was good,
with 2-ucta clouds, base 3 km and visibility o
tokm. The terrmn over which this navigation
exercise was planned 15 sparse, deser! like and
with linde inhabitotions.

The piled bid completed  the Moon-phase
pottion of the night sinke sylinbus and bl
recently commenced the Dark phase. He had
suceessiully . operated solo, steep turns, zoom
climbs and decent. The day prioe he had done
a dual check of a low level nav sortic afler which
he was cleared for this solo sorue

Prior the sortie, the Sguadron Flight Com-
mander briefing included instructions w fly the
nay not below OGN feet ADT., to walch vut for
scanty lighting  conditlons, 1o set the radio
altimeter warming 1o 15 below operating height
(which was 1500 feet), 10 rely on insiruments ds
he would be flying in SD prone conditions, give
R/T calls, open ful throttles and gain height af
leeling disoriented, and in the eventuality of no
reprieve from Disoricntation to abondon aircrafl.

The pilot after due pre-tlight checks artempted
a take-off at 1904h, but due to 2 faulty HUD
aborted the same. ITe thereafier changed his
airerall and fipally got airbome at 19410, After
fake-off -he imitiated a turn o the lefi, changed
hiz BE channel from Base Tower o Base Homer
and gave a call on attaining the requisie altilude
of 1500 feet. This was the last RT call made
by the pilol. Since the nav. was planned for a
total of 37 minutes duraiion, on expiry of this
period the ATC imtated overdoe action. Late &l
night the smouldering wreckage was located near
the second way point 5 minules 52 seconds fiyving
lime away from the base
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At the crash site it was determined that the
impact angle was shallow 21 degrees and the
altitude of the aircrafl appearcd o be slightly
nosc-up with left bank. The debiis  scatter
inddicated a high speed at impact. The ADR with
CVR was recovered from the site. Only 300 gms
af budy tissue of the deceased were retrigved from
the sile

The pilot’s profile revealed o young haclelor
officer from a ‘well o do family, He had oo
finuncial o any  other labilities. Was not
emotiomally invalved with anyone at that thme,
He was of a cheertul disposttion and mntained
moderate hahlts. The pilot had relurned recently
after a month's leuve. Post his leave period he
had logged tn some 22 hours af Tying both day
and might. His flying record shows him (o he
wecident free and rated as average In his llying
skillsjd).

Spatial Disorientation

SD is defined as a state characterized by an
grroneous oricnlational perceépl e, an ereonecus
sense of one’s positon and mouon relalive (o the
piane of the Earth's surface(1,3.3]. Operationally
8D is an errongous sensc of any of the flight
parameters  dlsplayed by aircraft control and
performanee instrumients [3,53]. The significance
of S0 lies in the fact, that W alfecls rmission
gecomplishnent, flight safety, produces distrac-
tons, impains performance, produces anxiety
rezctions and as 1ts worst causes accudenis wilh
loss of life and material [2].

Tha Spaual Disorientation phenomenon has
been classified into 3 types [1.3.3] A Type-1-5D
s ane thal = not recognized, the pilot is unaware
of any crror in his owirerafl conuonl  and
performance. in fact he 15 quite ablivious of the
fact that 802 3% oeeuring. His control of the
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airernll s therefore based upon o false percept
whose tinal outcome is collision with the pround.
This is a strght case of CFIT (Contralled Flight
Into Terraind. This form of S b5 alio called
Misonentation. A Tyvpe- Il SD is the recopnised
torm and for which almest every pilot can relate
Herein the pilot s awme of
conthicting  inputs  from  his orentalion
mechanivins  aml what  he i3
through the wrcralt instuments. Most oflen 1he
pilal i oble te resodve the conthict in lavour of
beheving his mstruments and thereby recovering
the wircralt, The dast, Type-ITT 5D s the
recopnised, incapacitating form of this malady
The pilot knows that he is disoriented but because
ol incapacily s unsble oo recover the aircralt,
This can ke brought about by a number of ways,
such as vestibular-oculyr diserpunisution which
can b lo such o degree that he s unable to read
his insttumenis ner ablan a siable view of e

an episende ol
Iwsly

frim gleaning

eutlside world. The pilol can also be Tncapaciated
by strong vestibulur spinal relases w the shoulcer
and army that he ix unable 0 mampuolate the
comrols, Lastly, the pilot may be incapacitaled
hy intense lear so that he is unable to muke a
rational decision and he (recess on the controls
[1.3.5];

Conditions, Maneeuvres and Factors Condu-
vive to ST

There are certain environmenial conditions and
weather that makes SD ocoomence 4 hugh
pussibility. Flyving over featureless terrain like sea,
soody and over  the desert make  altide
apprecialion # problem, Operating in Instrunient
Meteorological Conditions such as a1t nighr, in
white out condiions, in fog, rain. mist. snow
deprades visihility making a person susceptible o
vestbular opportunism and false scnsatons. The
menseen and clowd penetration are conditions to
b avorded where 5D is concerned[1.2,3]

e

There are also certain Might  manocovees
wineh can induce 8D Prolonged  linear and
anguian turns, acceleration and  deaccelerution,
arabhatics,  formation Oying,  recovery  from
profonged ralls and spin, amd n o helicopters

dueing hwver[1,2,3]

Lawebing al saome  of the awcrew  Factor
tphicated m pdot disonientation wee Gaelors such
s falipoe, Inek of sleep,  llness,  lack of
caperienve,  inadequale  talning,  relwm (i
leave, flght stess wsd crmergencies. On the
persanal side are tactors such as drugs, aleehsl,

life events, emotions and stale of arousal] 12,3

SD Statistics

Navathe and Singh in 9K have conducied one
ol the largest surveys with respedt 1o S0 on 413
aiterew, The prevalence rate of S1Y was 75% o
lighters. There was no significant vartation with
age, fiving experience duy or oight had mo
varition, increased inculence o fully ops pilos
and in these retwrning back from leave. 65% of
the arrcrew reparzed S0 at pight, 55% in cloud,
35% 10 poor visibilicy and 5% i clear weather
Eecovery procedures 879 wenl onto instruments,
13%  engapad] awtopilar 24% handed  over
controls and U.8% had no dded how lhe e
regovered [6) The wuihors alsa: condocted 3
relrispective analysis with respect to Orientatiog
Emor Accidents in the TAF, for the period 197
1990, They reponed a total of 141 acciderts
related to SDL out of which 54 were major and
42 fafal [6]. These figures and statistics are nol
vary differsnt form those o other  coonine
[12:37],

IHscussion
When we look sl lhis case in hindsight and in
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light of the ADR analysis it 15 seen, that there
were o number of pointers towards the high
probability of  the pilol becoming  Spaially
Dhsoriented  an his particular sortie,

reasonable
pmount of Mying L'.'h'fH‘l"“!ﬂL‘L‘ 1er s credst, b was
still inexperienced 5o 10 say, with respect to Night
flying in general (he had only 44 h night fiying
on Ly and e hpl.:l_'fl_ll;_'ui]j.' o the D.‘l..lh.-phd.}'.:
portian of  the
experience does not conlter any immunity to the
vecurmence  of S0, this basically reflects his
mstriment  [yving  capability  and
Sccondly, Dork-phase night flying 15 lghly
conduacive e produce SIV and Bs an operational
conchilion one has e be wary aboul, Thirdly, he
was oo detachment to this base and 50 was not
tows Fmilise wit e weorain and the landmarks
though he had onderaken the same route on the
previous night. Fourihly, he was w0y a low level
mavigation sortie aver featureless terrain which
was sparsely inhabited, (o fact which was brought
it his notice i the beiefing), a sitwation in which
pliitude assessment is anyway diffieult, the xpame
lights om the ground making it worse. Fifthly. the
scanly  liphting combinans on ground  doe Lo
sparse inhabitation could have leéad 1o a ground
light - star Bght confusion. Sixihly. the pilot could
have been in A hipher stale of arousyl al start
ip, due o annoyance tollowing the faolty HUD,
the first sortie being aborted. a change of aircran
wd finully o delay in launching off. Seventhly,
thie pitot seemed a bil distracted with a song he
kept repeating, instead of maintaming a higher
peder of wvigilance, especially when flying 1n a
high risk SOt scenarion And lastly the. pilot had
returned form leave barcly 17 days prive could
have lost vestibular habituation making him moreg
susceplible 1o erroneous vestibular inputs.

Ficstly,  though  the pilot had

might stnke syHabus. Though

proficiency,

Throwphout the initial phase of the fMight the
pilot is distracted by the few lines of the somg,

| i
s indicated by the flaps warning which comes
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on because he has not pur the (laps in. Alse he
keeps up o runining conservation with himself,
Singing  during  take-off phase s considered
uttusunl as this is a critical period when the pilot
is reguired to take some vital actions. Further the
excessive chattér could be due to two reasons, that
the mlor 15 apprehensive and nervons aboul the
Dark night solo sortie or since he had flown the
sume sortie the previous night was somewhat
carcless  amd  complacent, Tn both cases  his
concentration could have been affected and this
also reflects a low vigllance level.

Lo all this chatter the pilot allows himselt at
sofme point an time lo pet inte o type-l 5D,
wherein which he 15 unaware of cne wing
dropping and the arcratt gradually pitching up.
With all the prerequisite conditions naoated
earller, it 15 not surprising thal this oceurs harely
3 minutes 30 seconds after take-off.

Subsequently during an instrument scan he
notices the anomaly and immediately straightens
out the airerafl w wings level, but siill faillng
ta notice the increase in altilude amd i pilch.
For some period of tme he keeps making contril
inputs with the stick to correct a right bank which
was varying between 4 o 13 degrecs. AL this
siage was he fighting the Leans! The feeling of
hank when straight and level can be very
disconcerting and if it persisis can he very
distracting to eéven the mast experienced flyer
However he 18 still distracred with his song and
ravhe he was concentrating a bit too hard to
correct his roll thal at s only afler some 238
seconds post levelling the atreraft that he is able
to realiss that his aireraft is ina pitched up state,
of 34 degrees and that he was at almost 6000
feet altitude. He nuw knew that things were not
oo good and that he was disoriented-Type-11 S1,
He uses the standard SOP and gets down onln
instruments, by this time his aircraft had climbed
o G200 feet AGL, A few sceonds later the pilot
gives a pamicky call 'when he notces thal ihe

75
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arcraft speed has dropped dangerously low (o
138.6 knots. He brings the nose down and stars
descending.

Forty eight seconds alter hus first recognition
of §D the pilot s 0 the ciutches of Spatial
Disoricoiation and  has severe problems o the
control of his wreraft. Within another 5 seconds
the wreedll siabls Toe the first bme. The priot had
now gone into a lype-lll 5D, he begins to
hyperventilate, due o the anxiety and goes mlo
a stale of hyperarousal, His control inputs are no
sulficient 10 ger a gop on the aircraft. He had
gone gy e descending porton aof te classical
Yerkes-Dodson curve ot arousal versus perform-
ance. It became a vicious cvele which was further
gegravated by the Hyperventilation. In ali this
perinel, the atrcraft chmbs to 11720 feet when
again the nose comes down and he loses 2500
feet altitude in 20 seconds. The aireraft thereafter
slalls. In between the calls when he invokes s
mather's help, ¥ seconds lapse. in this nme the
aircraft actually recovers from the unusual
attitude. The unforunate part is that the pilot had
myl  resliscd the fact that the aircrafl  had
recovered. This was in all probability due 1o his
hyperaroused state. Thercafter the airerall stalls
again, recovers, then atlaining a nose up anitude
clitmbs 1o atmiost 13000 feet from where it pitches
down violently with a bank (o Lhe port side, The
pilot = tally unawdre that now the aircrafi has
flipped on its back, he continues 10 try to control
his panic by Toudly telling nmself to relax.

‘Thereafier, in a near vertcal dive the aircrafi
loses height at a rate of almest 14000 feet per
minuic. During this peried the pilot tnes 1o calm
himsell down, however his hyperventilation had
reached o rate of almost 36 limes per minute.
In all probsbility he had regresscd menmlly and
frozen on the controls. Other possibilities include
that in the powered dive lasting 40 seconds he
expetivoced a Somutogravic illugion and fell as
il the airerull was pulling up and chmbing oot

sl

and thercfore never made any control inpats. Cr
mayhe he was in a stale of visual compromise
under the influence of vestibular opportunism and
Mulse vestibulur sensory dnputs. Another possibil-
ity includes The oceurrences of strong vestibulars
spinal reflexes that may have prevented him from
giving cantol inputs. Whatever be the coause of
the Type-TIT S0 i1 was sufficient enough o
incapacitate him,

The wircrall Onally impucied the ground jn o
shallow atthiude with o nose up angle of §
degrees, at a speed of over 515 knots LAS leading
oy disintegration und wide seater of the delbis
some of which was located almaost L5 km away,

In this accident like 1n many othérs ceértain
addinonal questions come o mind which his
mystificd investgutors. Why are so many pilots,
even those who know that they are Disonentated,
unable 1o resolve and recover the aircraft? 1o this
case olso, the pilol wus hopelessly disoricated,
knowing this fucl, why was he unahle o resolve
the contlict inspite of geuling onto instruments!
What made a reasonably experienced pilot remain
glued to his seal and go down with his airceaft]
Why did he not make any atempt to utilise his
ejection system?

The answer to this lies in the understanding
of the acute physiologic stress of S0 which resulis
in disintegratlon of higher order learned behay-
iour including Oying skill. The disintegration of
flying skill begins perhaps with the. pilot
realization that his spatial orientation and conirol
over the motion of the aircraft have been
compromised. Undsr such circumstances the pilo
pavs mire heed 1o whatever arientation informi-
tion b naturally available: manitoring it mare and
more vigorously, This all feads 1o heightened
priwsil, The net effect 15 that more erroncou
vestibular inlformation s processed and incorpe-
rated inta the pilot's orentational percept. This
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makes ply matters worse and a vicious cycle s
thus formed,  with  heightened  arousal  and
degradation of performance. Unfortunately, com
plex copnitive amd  metor skills tend 0 be
degraded under the conditions of psychological
stress, Secondly under these stluations there 15 0
tendency 1o revert 10 more prmilive behaviour,
even rellex action. Thus the highly develaped
newly acquired skill ol instrument flving can give
wiy o primal profective responses duting 5D
stress therchy making appropriate secovery aclion
unlikely, Thirdly QL is ollen  suggested 1hat
disoriented pilots become towlly  inunobillzed
froven 1o the aircralt controls by fear or punic
as this disimilcgration process reaches its final
stages |13

Conclusion

This Onientation Error Accident has been hrought
out for the simple reason (hat o this case there
i a conglomerate and a host of ST fuciors,
conditions, manocuvres which each by itsell could
have produced disastrous resulis. This study also
highlights the polentia]l and innate capabality of
this acromedical stress oy swiftly and surely take
a pilot into its folds and then into the ground.
Oviendation  Error Accidents pose 3 difficuil
problem for invesligation, For if the pilot 15 dead
or 1% umable v remember what happened
immediately before the accident, then the
evidence which substantiates the idemilication of
Oriemtation Eour is at best circumstanoal i
worst cojectutal, In many perhaps most of S0
accidents an element of uncertainty must remain

12).

One problem with the mishap statistics retated
tn S0 accidems is that they are conservoive
represeniing. only  those  mishaps i which
Dsorientation was stated o be a possible o
probable factor. oo actudlity  many  mashaps
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resulting trom 510 were nol identitied as such
becuuse other factors such as distraction, sk
saturation ete initiated the chuin of events leading
o the mishap, It can theretore be inferred thal
ST capses more aircraft mishaps than reported.
This could bean the order of 2-3 times more(2|

“We should all bear one thing n ound when
we talk about an airman who has been killed in
u flying accldent. He called wpon the swn of all
his knowledge and made o judgement, He
believed in il so stongly that he knowingly bel
his life on it Thiat he was mistaken in his
judgement is o wagedy mot a slupidity. Every
supenior and contempaorary whoever spoke 10 him,
had an opporunity to influence his judgement,
so a litle bivof all of us goes in with-every ainman
we lose” - USAF Tlight Safety Poster.
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