nyerlere

P

elore

Hi

e

palore

SIDENTIAL A ;

XL Annual Conference
Indian Society of Aerospace Medicine
10 November 1999

INTRODUCTION

Aar Chief Marshal AY Tipnis PYSM, AVSM, VM, ADC Chicl of the Alr Stall, Mrs Molina Tipms,
Prissident AFWWA (Central), Aur Marshal 1S Rai AVEM VM & Bar AQC-m-U Trinming Comumnand, Mis
Pameln Rai, Lt Gen R Jayaswal AVEM, PHS, DGAIFMS, Surg Vice Admirul JC Sharma, VSM, PHS.
DHGMS (Navy), L Gen 5C Verma PHS, DGMS (Army ), Padmasheee Dr Nacesh Trehan, Dr MS Thimmappu,
D¢ T Virghese, Padmashree Dr G Padmanaban, distinguished guests, delegates and my dear fnends.

It i€ my privilege o weleome our Chuet Guest and Chief Patron of the Society, Awr Chiet Marshal AY
Tipais, Chief of the Air Staff and Mrs Moling Tipuis, President AFWWA (Central), on this decusion of the
inauguration of the 40th Conference of the Indian Society of Acrospace Medicine. They have been pra-
cious 1o spare time from their busy schedule and be with us here today. A number of our distinguished
guests here this mormuing have been friends and well wishers of the suciely for e past many years, 1o them
and to each one of yvou 1 exend a very warm welcome

The Socicty is honoured today, by the august presence of Padmashree Dr Naresh ‘Ivehan, Executive
Director Escorts Heart & Research Centre, a well renowned cardio thoracic surgeon not only in India but
as well as on the International platform. He las been selected this year fur delivering the prestgious Air
Msh! Subrato Mukerii Memorial Oration. This morning be will be giving us an insight inio - The new
frontiers in the management of cardiae and cardiovascular disorders. [ am sure thal cveryone i this
sudience is eagerly awaining the Oration lecture by Dr Trehan.

Uslike in the past vears, this year in uddition to the Oration we have with us three renowned guest
speakers - they are Dr MS Thimmappa Reglstrar, Hangalore University who shortly after Dr Trehan's Lalb
will he speaking on - stress management, On the subsequent days we will be hay ing Dr T Varghese, Ex
Dircetor of the Netional Institute of Communicable Diseases, speaking to us on & wpical subject - Over-
view of Disaster management - The Indian perspective. Thus is indeed very relevant in today’s scenario.
Last but definitely nul the least. is Padmashree Dr. G. Padmanabhan, Emeritus Saientist & Honorary
Professor, Departovent of Biochemisiry at the Indian Institute of Science, Bangalore, He will be deliberat-
ing on the subject - Molecular Medicing in the next millennium.

This Soctety from its humible beginnings in the early 50's has come ot age. Uver the last <+ decades it
hirs grown in stz and stature and 15 today a proncer in the Deld of Aerospace Meadiconu in s country and




for that matter in this part of the globe. It has attained National and International recognition and the
expertise of the specialists here are comparable to the best available in any part of the world, The basic
ideology of this Socicly 1o enable aircrew 1o exploit the aviation envirunment ta its extrame, to help them
suecessfully accomplish thelr mission and then to recover them sately

During tns conference 1ssues related to the ideology of the Socicty will he addressed, Major aero-
medical problems wluch have been w constant bane, will be covered in the form ol sympaosia, such as High-
G playysiolopy, Spatal Disonientation, Human Error Accidents, Disaster Management and Ejection related
tssucs. Besides the syinposia there are a host of meuculously planned scientific sessions 1o deliberate on a
wide spectruny of seromedically related issues of concern. Dedicated sessions on Civil Aviation Medicine,
Military and Naval acromedical problems, research and developmental topics from the DRDO labs and o
special session earmarked for the Associntion of Physiologists and Pharmacologists of India. Thix confer-
ence will nlsy be huving & Contininng Medical Education programe in the form of Mediwcal and Surgical
update sessions and 1 am sure most of us will definitely benefit from these.

This sowicty s now poused on the threshold of the next millennivin.52 days 1o be precise for the big
event. A stmple question comes 1o mind - Do we have the requisite knowledge and expertise to enter the
nexl cenlury and face the challenges of the future?

AEROSPACE MEDICINE IN INDIA - THE PRESENT PERSPECTIVE

[ begin with, we can look back and be proud of those ploneers who o the 1950 gave a thrust (o the
fledgling Specinluy of Avianon Medicine in this country und set up this Institute. This Institute has and iy,
the nodal point of most Aviation Medicine related activities in the country and stands out singularly as a
Cenire of Excellence. s renowned for its work in the areas of Human Factors, Environmentl Phyziol-
ogy. High-G Physiology, Human Engineening, High Altitade Physialugy, Human Factors, Aviation Acci-
dent Fathology and Hyperbarie Oxygen Therapy, For this 1 commend you all,

Over the past decades we have had thrust upon us cerlain seromedical problems afflicting both tw
mabtary and the civil aviation seenana. | must say with pride that we sccepted these challenges head-on
invariably came up with innovative and workable solutions, A casa in point is the entrance of ASF class of
aircratt into the TAF inventory in the 80%s and the 30's. Along with the entry of these aircraft a whole Joad
ol aeromedical problems were encountered related to the High-G environment, Spatial Disoricntalion,
Cockprt Workload and Sitwational Awarcness. Though handicapped with aging cquipment, we have ad-
dressed thase problems sguarely and in a justifiable manner, On the Civil Aviation front, new medical
standards have been evolved keeping in line with the latest developments in the Medical world and which
hus hencofited many an-aviator and for that matter the airline as well

Anotlier major arca of achievement which I would like to make a mention about and which will he i
purt ol our destiny, 15 the realms of Microgravity, its related problems and Space Medicine, ‘This Society
And Instnute took inporiant steps way back in the mid 70°s to further our expertise in the fickl of Space
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Medicine, so that by the time cosmonaut Rakesh Sharma was launched, we wore fully qualified and nad the
lechnical know hiow. This stoed us in good stead during the subsequent joint Indo- LIS space mission in the
mid-80's, Unformunately due to a tragic accident with the space shullle we died ot have a secand Indian in
space, This Institute has done some pioneering wark in arcas of Cardiovasculbar de-conditioning due to
Micro-G. Vestibular Instability and Musculo-skeletal degradation. A number of these studies were dune in
collaborution with scientists from Russia under the segies of the IUMRK

This Institute has also been in the fore front of Human Engineering activity in the country and das
been extending support 1o the aviation industry, Expens from here have been closely related in the design
and developmient of work stations, aircratt-pilot interfaces, cockpit layouts and the design of aircrew equip-
mient assemblics [or o large number of DRDO agencies and for the Indian atrcrafl industry, To make
special mention, is the work related with the design and development of the ASWAC, ALH and now the

LCA projects.
AEROSPACE MEDICINE - THE FUTURE PERSPECTIVE

The remarkable upswing in scienufic inquiry during the mineteenth und twentieth centuries has
provided mankind with basic new insights into the natura] ltaws goverming the physical environment
Armed with this knowledge, modern society hus systematically developed un interiacing set af echoolo-
pics enriching the quality of lile and providing additional scientific tools to gain even more knowledge.
The expunential fise in computing power is ene of the most important and pervasive [uctors likely to shape
the technological future of aviation. By this power, there i¢ a new understanding of hinlogic mechanisms
which has wide sweeping implications for the detection and prevenuon of discase, selection and training of
individuals tor task specific roles and the design of sdvanced operator machine interfaces. The complexi-
fics and range of applications charscleristic of today’s seruspace technology ranscend even the wildest
imaginings of the carly pioneers. Consistent with this trend, the exciting advances in aviation have cata-
pulted modern aviation into the asrospace age

The field of Civil Aviation is all set to explode in the years to come. Designs fur New Large Adreraft
are already catered fur in the software of manulucturers and are projected 1o carry large numbers of passen-
gers. Long lerm planning pioneered by Northrop has produced the concept of 3 flying wing the *Spanloader”
sirliner, With the use of new composiic materials and hydrogen fucled engines, large flying wing passen-
ger airliners are conceivable by the year 2030 that could carry in the neighborhued of some 3 000 passen-
wers. The Concorde 85T has been the harbringsr of advanced civil arrliners flying ul lwice the speed of
srindd and at altitudes of 50,000 feet or more. Today NASA 1s conducting swidies to further explore options
leading o the development of High Speed Civil Transpont which will fly at speeds in excess ul 2.4 Mach,

The unrelenting demand for mcreased performance in frontline combat arreraft has required military
aviation research and development to temain on the leading edge of technology. The demands placed on
the pilot of mixdern combat have become increasingly complex. The speed of battle has increased to the
point where the pilot is allowed only seconds 1o assess the situation and take appropriate action. He is
expectedd Lo sustain continuous operations under adverse conditions and penetrate high threat environ-




ments (o strike with pinpoinl accuracy, These issues have driven the development of high technology
solutions,

With the next generation of combat wircralt the nmely mandgement of cockpit information will be
une of the eritical factors, The virdual world technologics hold promise for meeting thas challenge, Such a
cockpit is basscally one in which the crew member wears - o highly specialized helmet sysicm that incorpo
rales numialure Dnagery, 30 vinual display optics, 3-13 audio display generators. head and eye sensng
slements and a high fidelity voice control interface. Also the aperator-machine interface will focus on o
generul purpose soltware assistant equipped with a migh level of Artificml Intelligence to toke over certan

cockpit chores ‘T'his form of holistic fusion will markedly reduce the worklowd of the pilor and assure
) Y

antimal situational awareness

The manned fighter aircraft guite likely wall be around well ints the twenty-fisst century, The emplia-

s is on technology that will allew fighters (0 survive and win in combat, i purstit of this, there is gread

Hogy that goes under the generic utle of Usupermunoeuverability (Sh),
SM wircraft are capable of significant excursions and accelerations in the Koand Y dircetions as well as

interest in a particular area of techn

sustmned Gz load factors, by the use of thrust vectoring wnd neorporation of new canard and wing geom-
etries. These types of capabilities is generally referred to as the post stal) manoeuvering. While technology
can be used to produce SM fighters, it might he the physiological cupabilities of the human pilut that could
put the upper Limit on mancuverability. For example, the pilot will become Spatiully Disoriented when his
direrafl moves agamst inuition and experience. It may tuke extensive trasning 1o get used 1o thing side-
ways, [lying at ottitudes well into the stall regime, or being able o puint the nose up or down withoo
climbing or diving, It is envisaged that every sorue will have some companent of SD,

For acceleration physiclogy there is both good and bad news. While the SM atrcraft manocuvers

reduce the level of Gz accelerations, the Gx and Gy accelerations will now increase. One area af cancern

al talerances of high Gx and Gy
accelerations will need 10 be researched as pilois will be pulling (¢'s m directions never done

would be head restrainl in this sor of situstion. Further, the physiologic

in the days
before and stresses will be placed on the human body which have never before heen investigated,

With these newer types of aireraft on the horizon, there will e a requirement Tor doing a whale lot of
new research in aceeleranion physiology in novel axes and under high angular rotation rates. More spatial
bricntation rescarch will be needed 1o adequately prepare and equip airvrew for this new environment
Much of this will unly be accomplished on advanced Centrifuge based Dynamic Flight Simulasors.

Less than three decades have passed since the first person venturad into space, Hurnans are now on g

threshaid of a new era uf space activity that will see extensive use botls in the military and commercial
fields. To mave towards achicving this goal's permanenl orhiting re<earch and development test centre will
be needed such as the planned Space Stanon Freedon, The space staton will provide the environment for
the cimauet of scientifi expenimentations and Imvestgations on the counlermessyees with respeet o Mi-

ere-G elice's on bowe, muscle and other bodily svsiems. From here space ciuows wiil explore the ncarby
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plancts and beyond, Unee a significant level s if space presence is achieved the process of space colanisation

con procesd i cwrnest.

In stepi wath all these scientific hreakthroughs man s the weahest link, Solving the bpedical as-
pects of space flight 15 degisive in any manned endeavour. The Aerospaco physician will have 1o play 4
crucial and vital role, He will be charped with the sacred duty of launch. nussion campletion and sate
recovery ol ull space vayagers. All Tife support-suslning syslems and protective equipment wall he uncler
his overall care and supervision. He will have w come up with innovative and unigue solulinns (o counter

the varied stresses of space {hght and u near Zero- G environment.

Aerospace Medicine will eventually progress milo Intergalactic Medicine that would involve aspects
of Genetic Engimecring Tor biologieal adaptation on adstere plancts, telemetric medicine fur nter-plan
elary diagnosis and therapy of injurics and sickness anil Cryo-medicine tor deep freczmg space crew fo

long duralicn MUss10ns.

CONCLUSION

The direction in which we are headed is guite clear - Aerospace Technology will spearhend the
development of the Human race in the futare. We will see 4 niulutude of advanced flight vehicles All the
skies, Supermanoevrable combat arreraft with edge-of-the envelupe flight regimes, Hypersonic flights,
virtal reslity cockpits, software penerated co-pilots, uttiizauon of Artificial Intelligence, high luleliy

voice recognition systems, gigantic civil arshipe and cargo camers.

Mankind is now on the threshold of a new efa of space activity. Space stations, inter-planet and mner-
stellar iravel, colonization of space arce golng 1o be commun place activities, Curl Sagan the noted astrono-
mer has with respect to the end of this world stated - that eventually the Sun on its way to becoming a red
pianl star will swallow the Earth, we will need 1o leave the Solar system. Space colonization will be a
necessary invesimenl in the future of human life 17t the universe and 1f we are Lo preserve OUr specics from
a Malthusian doom. In this great venture of mankind (o conquer the (inal boundary, the Acrospace physi-

cian will be there in the [orefront

Bemmember ladies and pentlemen that — “Science fiction of today, is the reality of tomorrow™.
Whelher we are Tooking into gur past or charling our furure, understanding life on Earth and its relation-

ship to the Solar System and the Universe is crucial. Therefore let us not rest on our laurels, bat rededicate

our effurls 1o work towards tis goal - a batter lwimnerrow and a hetter future




