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ABSTRACT Manthoogh s productof biologicsl evolution,
stapds distinctly apan from other snimals by vinoe of
having cultare and the shility to develop technology w0
meet challenges of survival With each advent of tech-
nological development, the significance of designing is
paramounting. The emphasis is being laid on mazmising
efficiency, safely and comfon in the designing of prodacts.
The necessiny of considering human variabilty in designing
has incseased the applicaion of anthropemetry in designing.
Fallacy of an average man in designing, application of
pemcentiles, and the research strategies in the developenent
of degigns of work space, personal equipment and garments,
and copirols and devices are some of the isses discassed
in thiz paper. It iz cor corention that the new echrologieal
developments and emerging new simation: will make the
scope of designing wide and the fumre of ambropomeiny
brighit.

Anthropologists have focussed their atten-
tion, since the inception of their discipline,
on explaining interpopulation and intrapopula-
tion variations in human groups. They have
alzo examinaed the faciors that are responsible
for causing these variations, leading to the
differentiation and formation of new
populations, Therefore, the understanding of
the processes of micro-gvolution and mega-
evolution has been their primary interest,
During the course of evolution man has passed
from a stage where natwre controlled him w
a stage where he Is rying © conirel nature,
Although a product of biological evolution,
man stands distinctly apart by virtue of having
culture and the capacity w fabricate wols, With
each technological development the signific-
ance of designing each and every product is
increasing. For  achieving  objectivity,
anthropologists have tried o quantify the vari-
ations, thus perfecting the skill of measure-
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ments,  Anthropometry, the science of
measurements on human body has developed
o a great extent, and its applications are also
well recognised. However, in this paper, only
those applications which are relevant in design-
ing have been emphasized.

Designing of any product or equipment
considering human variability is a complex
one. It requires understanding and close
cooperation betwesn three groups of people,
vz, the users, the anthropologists or designers
and the manufaciurers or engineers. The role
of one is as important as that of the other,
but the role of anthropologists is pivotal, On
the one hand, they are expected to provide
information to the users about the produoct and
help them in differentiating between a good
and a bad design. Their role becomes crucial
particularly if the efficiency of the equipment
or machine is dependant on human variability.
It is expected that once the wsers are aware
of the quality of the design they will demand
and use only well designed products. On the
other hand, the anthropologists have to provide
basic data on human variability and informa-
tion in sgch a simple manner that it is easy
to understand and ready to apply. For the
manufacturers, the cuslomer’s acceplance,
maximisation of sales and minimum legal
liabilities are the major concerns, The
anthropologists/designers  should help in
achieving these poals,

Providing data on human variability for
designing products is not an easy task. Many
of the complexities of transforming human
variability data for designing, unwillingness
of some of the manufactorers to lay emphasis

J. Huwm, Ecol, & (1): 3342 (1985)



34

on designing until forced upon, callows attitude
of the users w the quality of design arg some
of the reasons that have prevented the designing
af the quality products. But once the import-
ance of a well designed product is realised,
its design improves drastically.

Three factors that collectively determine the
quality of man-machine relationship are effici-
ency, safety and comfort. The efficiency of
maching depends on the input-output ratio.
Lower input and higher outpot reflect greater
efficiency. 1t 15 now realised that the efficiency
does not solely depend on the quality of the
machine buot also on the work envinonment in
gencral and man-maching interface in particu-
lar (Malik et al., 1990, 1991}, The basic idea
iz that the machines are meant for man and
not vice versa. The efficicncy of a maching
can be drastically improved if due weightage
1% given o the man-machine interface consider-
ing human wvariability. Safety of the operator
is the foremost factor that has 10 be kept in
mind while designing a product. Sirict safety
regulations are forthcoming with the realisation
that the poor designs not only cause mons
accidenis but may alse lead to poor job
performance, low job satisfaction, waste of
e and increase morbidity (Damon et al.,
1966; Grand jean, 1984; Pheasant 1987; Snook
and Webster, 1987), Comfort 1o the operator
not only decreases fatigee but also increases
efficiency and promotes sales. Also, the
maintenanee of proper work posturs enhances
the quality of man-machine interface (Davies,
1972; Corlent and Bishop; Zacharkow, 1988;
Mital and Malik, 1986, 1990, 1991).

The term Anthropometry was first coined
by Queder (1871). The credit of further
developing this field goes to the German scient-
ist, Martin, who published in 1928 the famous
litle, Lehrbuch der Anthropologle (Martin,
19287, The revised edition of this book, co-
authored by Saller, in three volumes, is still
one of the most consulied literatures in the
ficld of anthropometry (Martin and Saller,
195T), Knussmann has recently edited two
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volumes  covering  various  faccts  of
anthropomeiry, based on Martin's work
{Knussmann, 1990, 1992).

The ergonomic implications of variabiliny
in human size and shape were not realised
until World War I1, in spite of several clagsical
studies conducted carlier {Fisher, 190¢; Lay
and Fisher, 1940; Hoowon, 1945), The pioncer-
ing work in India in this field was conducted
by Verma (1959, 1963). The maximisation of
efficiency of the war machinery catering o
the needs of the soldiers was seriously
attempted during World War 11 A much wider
application of the erponomic principles has
come gbout since then in the ficld of domestic
and industrial set up (LeGros Clarke, 1949,
Roberts, 1964). Apparatus, equipment and
work spaces have also been designed uwsing
ergonomic  principles  {(Akerblom, 194%;
Lundervold, 1958; McFarland ot al., 1958,
Croney, 1981; Malik et al., 1984},

DESIGN REQUIREMENTS

Design requirements may be classified into
three groups, wiz. workspace design, clothing
and personal equipment  design, and
components and devices, Workspace design
includes designing of any space for human
occupancy during work, recreation, rest, treat-
ment, travel, education, etc, The workspace
designing aims 10 ensure that the occupant or
the operator has adequate work space and
proper location of controls, displays and devi-
ces (Malik etal., 1991). Designing of automob-
ile interior, furnitures and mattresses, aircraft
cockpits, hotels and cinema halls, seating
apparatus, hatches and wnnels, doors and
ladders are some of the many possible examples
that fall under the purview of workspace
designing. The measurements required in
designing workspace include reach limits, bady
clearances and clothing allowances, forces,
mobility, volume, eye location, eic.

Clothing and personal equipment design and
development include designing of garments,
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pressure suits, helmets and gloves, cooling and
heating garments, eic. The designing of
clothing and personal equipment aims (0 assure
proper fit to the wearer, minimise résiriclion
of movements, define range of sizes and the
number of iems required w prevent oversiock,
and 1o ensure proper workspace interface. The
body measurements that are generally required
for designing clothing and personal equipment
include circumlerences, body conlours, areas,
volumes, limb movements and restriction, etc.

Designing of components and devices in-
clude designing of small appliances, instru-
ments and products, such as elecine switches,
knobs, levers, handholds, laiches, wheels, suck
conirol.

AVERAGE MAN IN DESIGNING —
A FALLACY

Designing on the basis of the values of an
average man isa fallacy {Daniels and Chrochill,
1952; Damon ¢t al., 1966, McConville, 1978).
This misconcept eludsd anthropologists for
quite some ume as they were accustomed of
presenting anthropometric data in werms of mean
values and standard deviation, and not
percentiles. The concept of average man was
s0 much ingrained in the minds of the
anthropologists that they were unable to realise
that the machines could not be designed on the
basis of average value, However, it is clear now
that the indiscriminate and unguarded use of aver-
age valucs may lead o improper designing.

There are two misconceptions associated
with average man, The first 15 easy 1o
understand and is, therelore, well recognised.
Anequipment designed on the basis of average
values will have the clearance sufficient for
only one hall of the population and the controls
will be approachable by the other half. For
cxample, a door construcied on the basis of
average  valoe  would  permit smooth
thomughfare only 1o hall of the population
and obsruct the rest, who are wller than the
average. Similarly, the controls set up on the
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basis of average value will hardly be approach-
able by one half of the population, who are
shorter than the rest. Any cquipment that
combines both reaches and clearances, if
designed on the basis of average values will
be suilable almost W none, excepl the ones
cloze tw the average valpes. For insance,
garments designed for industrial workers on
the basis of average chest dimension will not
fit nearly 50 per cent workers having chest
larger than the average. To rest, the garments
would be loosely fitted which may not be safe
in the machine environment. It is now well
recognised that the clearances are to be bascd
on the value of 95th or 99th percentile and
reaches on the value of 150 or Sth percentile.

The other error associated with the concept
of an average man in designing has been well
documented by Danicls and Churchill (1952).
This error originates from the misconcoption
that an individual has the same percentile Tor
all his body dimensions. Nothing could be
farther from tuth than this. Contrary o Uhis
itisrare that an individual has the same percent-
ile value for scveral body dimensions. The
chances that an individual will have the same
percentile for a number of measurements will
depend on  the imercorrelation  between
measurements and the number of measure-
menis, The chances would decrease with in-
creasing number of measurements  and
decreasing value of correlation. This error is
further amplified when individuals on the ail
ends of the normal distribution (e.g. 15t percent-
ile; 99th percentile) are considered. McConville
(1978} illustrated this poim by adding 951h
percentile values of 14 lincar measurements
compeising stature. The wodal was notonly greater
than the stature of 93th or 99th percentile person,
but was more than the statere of the wllest man
in the serics. The average man, therelore,
represents no ong in the population.

Many cxamplos have been cited 1o illustrane
the fallacy ol an average man m designing,
In a sitwation where the scat of a car, with a
small front glass, is designed sccording to the
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average man's values the visual field of a all
persen may not include the traffic lighis and
a small woman is not likely 1o see a dog or
a small boy running down the sireel. Similarly
a door or a tunnel constructed on the basis of
average values would not permit smooth
thorowgh fare 1o the persons of higher percentiles.
Al constructed on the basis of average weight
may nod be able w bear the weight of heavy
persons (higher percentle of weight) if they
happen 1w contravel, Similarly a small femala
may not be able woonveniently pick up materials
from the cupboards constructed considering the
height of average man.

Because of the proportional differences
existing in body dimensions of the two sexcs
(Hall, 1982; Wells, 1985), even the concepl
that a large female can be represented by the
body dimension of an averags male or that
the dimensions of a small male are similar 1o
that of an average female has been found 1o
b both inappropnate and misleading, Similarly
proporticnal differences also exist between
chilitren and adolt or simply a child does no
represent the miniature figure of an adult. Hence
the idea of average man is a deception, an
ilusion and a fallacy in designing.

PERCENTILES AND THEIR
APPLICATIONS IN DESIGNING

A percentile refers to a point on the scale,
when g series of datais arranged in an ascending

Tubsle It A hypothetical bivariate table showing relation-
ship between wo body measurements

Mature Siacromial Sreadih
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145-1 50 3 11 25 ]
150-155 3 18 k] &
155-140 17 53 45 11
160-165 2 43 130 B3 B
165-170 7 65 14% 41 1 P
170-1758 13 U in 4
175-180 fi iz s 6l 11
150-18% 12 0 K| 1l
I85-190 5 10 12 14
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order for a measurement, A percentile scale
i5 an ordinal scale; it shows merely the order
of rating on the scale. It does not provide
information an the size of intervals between
the matings. For example, for a given body
dimension, the interval between 45th 1o S0th
percentile may be 5 mm whereas between 10th
and 15th it may be 200 mm. In anthropometry,
a percentile refers 1o one and only one body
dimension. For instance, a person may be Sth
percentile in stature, or 25th percentile in
weight or 10th percentile i sitting height, and
s0 on, It is rare that a person has the same
percentile  value for a series of body
dimensions. For example, it would be extreme-
ly rare that a 5th percentile stature man will
also be Sth percentile in weight, sitting height,
biacromial breadth, and bicnistal breadth. With
each addition of the body dimenzion the chan-
ces would drop drasucally. In fact, a person
iz penerally represented by different percentiles
for different body dimensions, as there is no
perfect correlation between the percentiles of
differemt dimensions (Table 1), Thus the
magnitude of percentile ratings of one dimen-
sion, say stature, can not be used for infemring
the rating of the other dimension, for example
weight. Bivariate frequency wwble illustrating
interrélanonship  of  anthropometric  data
demonstrate that the relationship between vari-
ables is generally not perfect (except when
correlation between two variables is 1), Clauser
et al. (1972) have observed that the spread of
frequencies in a bivariate frequency table is
inversely related o the correlation values
between the vanables.

In most of the anthropological studics,
anthropometric data are represented in the form
of mean values and standard deviations, and
not percentiles. Knowing that the percentiles
are crucial for the development of designs,
these dala cannot be uwsed. Tt is fortunane,
howewver, that most of the body dimensions,
apart from weight and skinfolds, are normally
distributed. This permits easy calculation of
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Table 2: Factors for the calculation of percentiles from mean and standard deviation

15t Hile = Mean — 2326 5D
2o %ile = Mean — 2054 5D
Ird File = Mean — 1.8R1 5D
dth File = Mean — 1.751 5D
Sth File = Mean — 1645 5D
fith Foile = Mean — 1.555 50
Tth %ile = Mean — 1.476 5D
fth %ile = Mean — 1405 5D
Sth %ile = Mean — 1.341 5D
1ich File = Mean — 1.282 SDr
11th %ile = Mean — 1.227 5D
12th %ile = Mean — 1.175 5D
13th %ile = Mean — 1.126 5D
14th File = Mean — [.080 5D
15th %ile = Mean — 1036 5D
16th %ile = Mean — 0094 S0
17th %ile = Mean — 0.9%4 SD
18cth %ile = Mean — 0815 5D
19th File = Mean — (LETE 5D
20th File = Mean — (LB4Z 5D
21 File = Mean — OB 5D
22nd Rile = Mean — W77 5D
23rd Foile = Mean — 0739 5D
24th File = Mean — 0706 5D
25th ile = Mean — (U674 5D
26(h File = Mean — (0843 5D
2Tth %ile = Mean — 0513 5D
28ith %ile = Mean — 0583 5D
201k Hile = Mean — 0,553 SD
Ik %ile = Mean — 0524 SD
Flst Tile = Mean — 0.4%6 5D
IInd File = Mean — (.468 5D
1rd File = Mean — 0,440 SD
Adth File = Mean — 0412 5D
15th %ile = Mean — 0.385 5D
Jath %ile = Mean — 0358 5D
Flth %ile = Mesn — 0.332 5D
18th Toile = Mean — 0,305 5D
19th File = Mean — 0,279 5D
dilth Rile = Mean = 0.253 5D
415t Roile = Mean — 0.225 5D
A2nd Rile = Mean — 0.202 5D
43rd Foile = Mean — 0.176 5D
44ih ®ile = Mean — 0.151 5D
45th %ile = Mean — 0.126 5D
dith Tile = Mean — 0,100 5D
ATith Tile = Mean = QUITS 5D
45th Rile = Mean — (U050 50
d%h File = Mean — (U025 50
Sk File = Mean (Median)

Ymh Tile = Mean + 2326 5D
9ih Eile = Mean + 2054 5D
9Tih %ile = Mean + 1.881 5D
Sfth Tile = Mean + 1,751 5D
95th File = Mean + 1,645 5D
Hdih Tile = Mean + 1.555 5D
G3rd ®dle = Mean + 1476 5D
92nd Edle = Mean + 1.405 5D
9la Bile = Mean + 1.341 5D
Gk File = Mean + 1.282 5D
Bnh %ile = Mean + 1.227 5D
B8h %ile = Mean + 1.175 5D
b %ile = Mesn + 1.126 5D
Bfh %ile = Mesn + 1,080 5D
B5th Bile = Mean + 1.036 5D
Bdth ®ale = Mean + 0994 SD
Eird %ale = Mean + 0054 5D
Bind %ile = Mean + 0,915 SD
Blsa Tile = Mean + 0,878 5D
Bith TEile = Mean + 0LB42 50
Toh Edle = Mean + 0806 5D
Téih %ile = Mean « 0,772 5D
TTh %ile = Mean + D739 5D
Tah Eile = Mean + 0,706 5D
Thh %ile = Mean + 0674 5D
Taah ®ale = Mean + (643 5D
Tird %ile = Mean + 0613 5D
T2nd %ile = Mean + 0L583 5D
Tlsn %ile = Mean + 00551 5D
Tiek %ile = Mean + 0L.524 5D
Gk %ile = Mean + 0,496 5D
G8th %ile = Mean + 468 3D
6Tth %ile = Mean + 0,440 5D
Bbth %ile = Mean + 00412 5D
G5th %ile = Mean + 03385 5D
Gedth File = Mean + (U358 5D
63rd %ile = Mean + 0332 5D
62nd Hile = Mean + 0305 5D
Glst File = Mean + 0.275% 5D
Glxh %ile = Mean + 0.253 5D
S0th File = Mean + 0228 51D
Zhih File = Mean + 0.202 512
ETh File = Mean + 0176 51
Lath Wile = Mean + 0151 5D
55th Hile = Mean + 0.126 5D
Sdith File = Mean + 0,100 5D
53rd Faile = Mean + 0.075 5D
52nd File = Mean + 0.050 50
515t Roile = Mean + 0.025 51

5D = Standard deviation
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various percentiles from mean and standard
deviation (Table 2).

In a normal distribution curve the range or
width of interval increases from thiz centre 10
the tail ends. There is a maximum concentera-
tion in the middle which decreases on both

Table 3: The width wr range of inlervals expressed in
different percentiles considering the width of
interval bedween 50th and 514 percentile as

a unit
Perceriiles Width of interval

Sk 1 515 100 umnit
Glhh 1w Gl L unitks
Tk 1w Tl 1. 16 units
Bk o Blst L.45 unals
Sk 1o 915 236 units
st na 92nd 256 unals
S2nd 1o 9%rd 282 unas
93rd e dth 315 units
9dth 10 95th 1,59 unals
Qith 1w 97ih 4,22 unts
9Tk o 95ih 08 wnats
95k 10 Y9h B850 unals
9ok o 99 5th 10586 unals
99 5th 10 99.9th

5124 unats

sides. Figure 1 illustrates that the area covered
between X - 1.0 5D w X + 1.0 5D is nearly
68 per cent, whereas there is an increase of
27% when the arsa betwesn X - 2.0 5D 1w
X + 2.0 8D is considered. And the increase
in area in less than 5 per cent when another
SD is added (X - 3.0 5D and X + 3.0 SD).
Churchill (1978} estimated the width between
various percentiles (Table 3) It is clear that
the width of interval increases towards the il
ends as compared to the centre. This means
that the increasing adjustments have to be made
in designing to accommodate the last few.

There are two crucial clements in designing,
viz. clearance and reach. In a proper design
even an individual with the shortest dimensions
(5th or 1st percentile) is able 1w reach the
controls effectively and simullaneowsly an
individual with the largest dimensions {(95th
or 90th percentile) has the clearance, The back-
ground idea 15 that if the shoriesy person 18
able to reach the control the rest of the persons
will also be able w do so. Similarly, if a large
person is able to have the clearance, the smaller
ones will have no difficuley.
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Enowledge of percentiles helps in ascenain-
ing and controlling the percentage of popula-
tion that can be accommodated in a design
sysiem. Also, in the cvaluation and testing
phase, the prototypes are esied on a small
sample of known percentiles. For a specialised
and often complex machine, the individuals
with a known percentile values for different
body dimensions have to be selected. The
knowledge of percentiles has, thus, a lot of
application in the field of designing.

MAJOR S5TEFS IN ANTHROPO-
METRIC SIZING PROGRAM
DEVELOPMENT

1} Identification of User Population

For the development of effective design,
it is important of identifly the user population
and 1o determing its general and specific
characterisucs, Inter-population variations in
body size, shape, and strength are well
documented in  anthropological literature
{(Carter, 1975; Rocbuck et al., 1975; Eveleth
and Tanner, 1976.). Also the variation in these
characteristics due 0 age, sex, occupation,
sOCiDeCOmMOomic siaius within the same popula-
tion is well known (Tanner, 1962; Johnsion
et al,, 1980). Since the variation in size, shape,
strength, body contours, etc., influence the
design, it is imporant to identify clearly the
target population (Damon etal., 1966; Rocbuck
et al., 1%75; Panero and Zelinik, 1979),

2} Identification of Relevant Rody
Measurements

This step in the process of designing is criti-
cal as well as difficult. To draw a list of body
measurements that are relevant for designing
a product requines both experience and expert-
ise, However, the best procedure is to identify
first all the measurements which one may find
uzeful in designing the product. Then the
medasurements can be arranged according to
their relative significance. The measurements
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which replicate information, or those which
do not substantially contribute to it, may be
omitted. In this way the relevant body meas-
urements can be identificd.

3) Population Deseription

If information is available on the relevant
body measurements of the target population
it can be used directly. But it is rare. Data on
the relevant body measurements if available
for a population similar to the target population
can also be utilised by making necessary
amendments, since the cost, ime and energy
required for collecting fresh daa may ofien
be quite high. In its absence, and in the most
ideal conditions fresh data should be collected
on all the relevant body measurements on a
sample that represents the wrget population.

4) Selection of Key Body Dimensions

In the development of size calegories, the
selection of key body dimensions plays a vital
role, which is rather a difficult process. Other
than the researcher's own experience, the selec-
tion of the key dimensions depends on the
following characteristics. (i) The key
dimensions are basic to the design of the
product; (ii) they are among the body measure-
ments that are significant in designing the
product; (iii) they are the ones that can be
measured conveniently and accurately; and (iv)
they have high order correlation with the relev-
ant measurements and have low order comela-
tion with one other. In practice, the first key
measurement is selected from the basic list
of measurements either by experience or by
selecting the measurement that shows high
order correlation with most of the other
measurement. The second key measurcment
is selected on the basis that it has low correla-
tion with the first key measurement buot has
high correlation  with the other basic
measurements. Like the second, third key
measurement is also selected, if required. The

“fourth key measurement is seldom selected,
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Bit the procedure remains the same as followed
in the selection of sccond and third key body
dimensions. By selecting the key body
measurements in this way the maximum vari-
ability in body dimensions can be considered.
However, in most cases the selection of key
measurements is intuitive than statistical.

5) Seleciion of Size Intervals

The main consideration in making the size
intervals is that cach size category should be
a5 homogenecous as possible, The least which
iz required is that the variation in individuoals
in a size category should not be large enough
to cause a mishitof design of the final product,
The number of size categories depends on the
number of key measurements and numbers of
size intervals in key measurements. In fact,
the number of size categories 15 equal o the
multiple of size intervals of all key dimensions.
For example, if there are three key dimensions,
of which the first and the third have (wo size
intervals and the second one has three, then
the total number of size categories will be equal
to 12 (2 = 3 * 2). The choice of selecting the
number ofkey dimensions and the size intervals
i5 thus not independent. Also, neither of them
can be increased without adequate considera-
tion because this would increase the number
of size categories. For instance, if the fourth
key dimension with three size intervals is added
1o the last example, the size categories would
increase from 12 w 36, And if the fifth key
dimension is added with three size intervals,
the number of size categories would increase
radically 1o 108, The increase of size categories
to this level would reduce the importance of
designing. On the other hand, the limit on the
number of size calegories constraing a good
fit to all, specially to the extreme individuals.
But a design with limited size categories,
providing a good fit to the maximum number
of individuals can be considered w be good.

it may be reiterated that for a design to be .
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effective the individuals in each size category
should be as homogeneous as possible.

6) Representation of Body Dimensional
Data in Each Size Catepory

Once the sizing categories have been
developed, the next step is to represent data
of all. the relevant body measurements
separately for each size calegory. Proper
presentation of mean, standard deviation, range
and percentiles of all the relevant body
measurements in each size category is crucial
for further development of the design, A
scrutiny of the percentile values at this siage
helps in deciphering how homogensous are
the size calegories with respect (o various body
measurements. The quality of fiting of the
product can also be adjudged from these data.

7) Conversion of Summary Data inio
Design Values

Depending on the design requisites the
siatistical fumction (mean or a particular
percentile value) has to be converted in to a
design value, Design value is that value of a
given variahle which is meaningful for design-
ing a particular item. It is a functional value
which is necessary for making the end product,
For example, if the chest size of a shirt has
to be designed on the basis of chest dimension,
a few centimeters have to be added to the
value of chest circumierence.

&) Determination of the Sizing Tariff

The number of items required in different
size categories is not the same. Therefore, the
number of nems required o be manufaciured
in each size category has o be estimated from
the propartion of the population falling within
the limits of each category, The knowledge
of normal distribution helps a great deal i
estimating these proportions. This exercise
helps in avoiding understocks and overstocks
of items in different size categories.
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Some simple criteria have also to be develo-
ped so that the user can identify his size categ-
ory, Generally one of the basic measurements
that has been wsed for manofacturing the
product is considered. This measurement
should be simple to take and should not require
the help of a wrained technician for measuring
if.

9y Evaluation and Testing

This is the final step in the designing of a
product. Once the summary data of all the
relevant  body  mceasurements  has  been
converted int design values, the prototype for
cach size category is manufactured. The proto-
type of cach category 15 then tested on the
individuals that fall in thar size calegory.

COMNCLUSION

It may be concluded that many of the
problems in the application of anthropometry
in designing arc being slowly resolved. The
challenge that the vast human variahility poses
in designing 15 being handled effectively by
the anthropometrisis. Automation in teche-
nological development has increased accuracy
and precision. The wse of compulers is a great
assctin storing and retrieving the data on human
variability, Interdisciplinary approach, where
anthropologists work in cooperation with
engineers, designers, physiologisis, bio-
mechanists, has helped a great deal in designing
guality products, New research strategies have
been developed 1o meet the new challenges of
complex designs and the emergence of new
occupations, In the fast  technologically
developing  world  the  application of
anthropometry will grow [urther. The aims of
making the designs beter and improve man-
maching interface would keep the Tuture of
anthropometry bright in the field of designing.
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