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Abstract

The Anthropometry and Biomechanics Laboratory at the Johnson Space Center has

been collecting anthropometric data from astronaut applicants since 1977. These

anthropometric data include various body measurements. As of January 1992,

anthropometric measurements had been taken from 473 applicants. Based on the

position they applied for, these applicants were classified as either mission

specialists, payload specialists, pilots, or observers. The main objective of this report

was to document the variations among these applicants and tabulate the percentile

data for each anthropometric dimension. The percentile and the descriptive

statistics data were tabulated and graphed for the whole astronaut candidate

population; for the male and female groups; for each subject classification such as

pilot, mission specialist, and payload specialist; and finally, for those who were
selected as astronauts.
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1.0 Introduction

The Anthropometry and Biomechanics Laboratory (ABL) at the Johnson Space

Center has been collecting anthropometric data from the astronaut applicants 1 since

1977. This work was initiated originally by William E. Thornton, MD., John T.

Jackson, and Dr. Gene Coleman. They were instrumental in helping the National

Aeronautics and Space Administration (NASA) to collect and use anthropometric

and strength data in the space program. In 1985, it was decided by NASA to collect

anthropometric and strength data from the astronaut applicants during the selection

process. As of January 1992, 14 anthropometric measurements had been taken from

a total of 473 subjects.

The astronaut applicants were dassified under the position they were applying for,

such as pilot, mission specialist, or payload specialist. Out of these 473 applicants,

82 were selected as astronauts. This report is based on the anthropometric data base

of the astronaut applicants as well as the astronauts.

There are several benefits to collecting the anthropometric data. For instance, the

data base contains information that can be used while designing a workplace or

equipment. Human factors engineers and others who are involved with the design

aspects of the Space Shuttle, and other space-related projects, have to ensure that the

work space and equipment allow easy accessibility to the astronauts. Providing easy

accessibility requires accommodating wide variations in body dimensions. For

example, NASA requires that a design be able to accommodate a 5th percentile

Japanese female and a 95th percentile American male. This percentile information

is currently obtained from NASA Reference Publication 1024 (Webb Associates,

1978), or the NASA-STD-3000. While it is necessary to include the 5th percentile

Japanese female and the 95th percentile American male, the cost of providing such

wide variations in the design of equipment and workspace at times could be

astronomical (example: design of the pilot seat and the cockpit module). In such

cases, it is cost effective to use information that is specific with respect to the people

who will be using the work space and the equipment more frequently. Under these

circumstances, it is necessary to have percentile information that is specific to a

particular assignment or position to which an astronaut has been designated.

Hence, the percentile data for each subject classification will help reduce the cost of

designing workspaces and equipment.

1 Astronaut applicant is the title given to an individual who is applying for a position as
a NASA astronaut. If the astronaut applicant is selected for astronaut training, the
individual is given the title of astronaut candidate. After completing one year of
astronaut training, the individual is given the title of astronaut. In this report, the
candidates were lumped together with the astronauts as a group.



2.0 Objectives

The major objective of this study was to tabulate the percentile information on

various anthropometric characteristicsfor the whole astronaut applicant

population, for the male and female groups, and for each subject classification.The

percentile information included 1st,5th, 10th, 50th, 90th, 95th, and 99th percentiles.

3.0 Methodology

3.1 Subjects

Anthropometric measurements were taken from a total of 473 subjects. There were

399 males and 74 females. Of those 473 applicants, 297 applied for the mission

specialist position, 47 for the payload specialist Position, and 120 for the pilot

position. The remaining 9 applicants were those who were selected as observers.

Table I provides a breakdown of the subjects. Only 82 of these applicants were

chosen by the selection committee as astronauts. The final selection included

12 female and 42 male mission specialists, 1 female 1 and 28 male pilots, and
9 observers 2 .

Table 1. Subject Classification

Subject Pool

Mission Specialist

Payload Specialist

Pilot

Observer

Male

236

42

118

3

Female

61

5

2

6

Total

297

47

120

9

Total 399 74 473

3.2 Apparatus

The body dimensions were measured with the GPM anthropometer (fig. 1). The

GPM anthropometer (Seritex Inc., Carlsdat, NJ) is a specially designed instrument

1 Since there was only one female pilot, statistics were not performed for the female
pilot category.

2 Observers are those selected by NASA to fly with the crewmembers. Since there
were only 9 observers, statistics were not performed on the observers' data.

2



that measures body dimensions accurately to one tenth of a centimeter. The

anthropometer was used extensively to measure various heights and body segment

lengths. A weighing scale was used to measure the weight of the subjects.

3.3 Experimental Design

The anthropometric data were collected from each subject in the same sequence.

The data collection included 14 body dimensions, weight, and the age of the subjects.
These measurements are tabulated in Table 2.

Table 2. Anthropometric Measurements Taken from the

Astronaut Applicants

Age

Weight

Standing height

Sitting height

Sitting eye height

Waist height

Crotch height

Popliteal height

Arm length

Upper arm length

Forearm length

Hand length

Buttock-knee length

Foot length

Bideltoid breadth

Hip breadth

3.4 Experimental Procedure

The subjects were tested at the ABL, in Building 29, at the Johnson Space Center.

The subjects wore shorts and a t-shirt during data collection. First, their weights

were taken without their shoes. Their standing height, arm length, waist height,

and crotch height were taken with the subjects standing in an erect posture. Their

sitting height, sitting eye height, popliteal height, forearm length, shoulder to elbow

length, hand length, and foot length were measured with the subjects sitting on a

bench. The bideltoid breadth and hip breadth were then taken with the subjects in a

standing posture. Appendix A contains pictures showing each measurement

procedure. Their birth date, nationality, sex, and the position they were applying

for were also obtained from them during data collection. All information was

recorded on a standard form along with the test date and an identification number

that was assigned to each subject.



3.5 Data Treatment

The anthropometric data as well as the subjects' classification data were entered into

a data base. The compiled data were then sent electronically to the mainframe

computer for statistical analyses.

3.6 Statistical Analyses

Statistical analyses were first performed on the data to identify any typographical

errors. Skewness and kurtosis were used to locate any spurious data within the data
set. Once errors were identified and removed or modified, statistics were

performed on the whole astronaut candidate population data. Then statistics were

performed on the male population and on the female population. The next analysis

divided the data into different subject classifications. Within each classification

statistics were performed for male and female groups separately. Finally, statistics

were performed on the data from the subjects who were selected as astronauts.

Descriptive statistics included the mean, standard deviation, minimum,

maximum, skewness, kurtosis, 1st percentile, 5th percentile, 10th percentile,

50th percentile, 90th percentile, 95th percentile, and 99th percentile.

4.0 Results

Tables 3 and 4 present the statistics and percentile data for the whole group. Tables

5 and 6 present the statistics and percentile data for the female applicants, and tables

7 and 8 present the statistics and percentile data for the male applicants. Figures

1 through 16 present the variations in the 5th, 50th, and 95th percentiles for each

anthropometric dimension among the male, female, and the whole group.

Tables 9 and 10 present the statistics and percentile data for the mission specialist

applicants. Tables 11 and 12 present the statistics and percentile data for the payload

specialist applicants. Tables 13 and 14 present the statistics and percentile data for

the pilot applicants. Figures 17 through 32 present the variations in the 5th, 50th,

and 95th percentiles for each anthropometric dimension among the mission

specialist, payload specialist, and pilot applicants.

Tables 15 and 16 present the statistics and percentile data for the female mission

specialist applicants. Tables 17 and 18 present the statistics and percentile data for

the male mission specialist applicants. Tables 19 and 20 present the statistics and

percentile data for the female payload specialist applicants. Tables 21 and 22 present

the statistics and percentile data for the male payload specialist applicants. Tables

23 and 24 present the statistics and percentile data for the male pilot applicants.

There were no female pilot applicants.

4



Tables 25, 26, 27, and 28 present the statistics and percentile data for the female and

male astronaut groups respectively. Because of a limited number Of female

astronauts, caution should be exercised when using the percentile data from tables
25 and 26.

Tables 29, 30, 31, 32, 33, and 34 present the statistics and percentile data for the female

mission specialists, male mission specialists, and male pilots. These tables provide

information that is specific to the astronaut position and are based on those who
were selected as astronauts.

From these tables, it was observed that the males tended to be heavier ( 76 kg. vs.

58 kg., tables 5 and 7), older (39 yrs. vs. 38 yrs., tables 5 and 7), taller ( 178 cm. vs.

165 cm., tables 5 and 7), and reach farther (87 cm. vs. 79 an., tables 5 and 7) than

females.

Pilot applicants were comparatively heavier ( 77 kg., table 13) than the mission

specialist (73 kg., table 9), and payload specialist applicants(72 kg., table 11).

Payload specialist applicants were older (44 yrs., table 11) than pilots (40 yrs., table 13)

and mission specialist (38 yrs., table 9) applicants.

Pilot applicants were taller (179 an., table 13) than mission specialist (176 cm., table

9) and payload specialist (175 an., table 11) applicants. Additionally, the pilot

applicants were larger in all anthropometric dimensions (table 13) when compared

to other applicants (tables 9 and 11).

The female astronauts were heavier (62 kg. vs. 58 kg.), younger (36 yrs. vs. 38 yrs.),

and taller (167 cm. vs. 165 an.) than the female applicants (tables 5 and 25). The

male astronauts were slightly lighter (75 kg. vs. 76 kg.), the same age (39 yrs.), and

same height (178 cm.) when compared to the male applicant population (tables

7 and 27).

5.0 Discussion and Conclusions

The primary objective of this report was to document the statistics and percentile

data for the whole astronaut applicant population as well as for different subject
classifications. Tables were created to tabulate these results.

While care was taken to eliminate any errors, it should be kept in mind that the

percentile data, as well as statistical data, are meaningful only when taken from a

large sample of subjects. Hence, caution must be exercised when using percentile

data that are based on less than 30 subjects.

5





3

_rocmut _3_u_ll (1985 - 199Z)

Based on Whole Pojpu_ation.

Vaz£able

Weight 310 73.42 10.210 45.00 105.90

Age 466 39.10 4.892 26.00 63.00

-_xcaTs (_.)

Standing 473 176.39 7.864 150 40 192.80

Sitting 472 92.57 3.922 81 70 102.30

Eye (sitting) 473 81.68 4.049 64 i0 97.70

Waist 473 104.93 5. 370 90 30 118.50

Crotch 473 84.96 4. 948 69 90 97.90

Popliteal 473 44.36 2.514 30 90 50.50

_mGTSS (_-.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

Bideltold 471 45.03 3.847 34.70 54.30

Hip 473 34.62 2.330 29.20 47.90

-0.231 0.194

0.691 1.720

-0.465 0.007

-0.374 -0.187

-0.308 0.759

-0.138 -0.252

-0.166 0.065

-1.010 3.053

473 85.41 4.670 71.90 97.70 -0.273 -0.023

473 36.88 2.405 31.00 48.50 0.828 3.224

472 48.29 2.812 36.80 58.30 -0.510 0.654

473 19.08 I.i00 15.25 23.00 -0.303 0.484

470 60.60 3.103 48.10 69.70 -0.197 0.273

473 26.27 1.624 20.00 30.30 -0.519 0.264

-0.161 -0.537

1.090 3.883
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TABLZ 4

Anthzopomat._4o Pe_c_nt4*e Data o£

the J&_czonaut App_Laants (1985 - 1991)

Bas_L on NhoZe PopulatAon.

J_nth_op_mt z£c IV
VazAab3.e

< ................. PercentiZe ................ >

1 at 5 th 10 _ 50 th 90 _ 95 th 99 th

Weight

Age

m_x_s (_-.)

Standing

310 47.17 54.41 59.01 74.10 85.45 89.28 95.77

466 29.00 32.00 33.70 39.00 45.00 48.00 52.33

Sitting

473 155 99 161 90 165 58 177 30 186 40 188.19 191.70

472 83 29 85 19 86 96 93 00 97 I0 98.50 100.87

Eye {sitting} 473 72 00 74 57 76 00 82 I0 86 30 87.83 91.10

473 91 17 96 01 98 10 104 90 iii 98 113.76 116.45

473 71 74 76 20 78 94 85 i0 91 20 92.93 96.80

473 36 29 40 40 41 57 44 60 47 40 48.13 49.13

473 73.91 76.87 78 90 85.80 91.00 92.86 95.78

473 31.78 33.10 33 72 36.90 39.50 40.30 46.66

472 41.00 42.76 44 30 48.70 51.70 52.30 53.49

473 16.20 17.07 17 70 19.15 20.30 20.72 21.53

470 52.60 55.56 56 50 60.60 64.89 65.50 67.30

473 21.87 23.27 24 00 26.50 28.13 28.63 29.75

471 35.44 38.64 40.20 45.10 49.88 51.14 53.00

473 29.80 31.10 32.00 34.40 37.20 38.50 43.73

Waist

Crotch

Popliteal

z,zN_,m- (_n.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

mummms (_.)

Bideltoid

Hip

7



TABLE 5

Descriptive Statistics on the Anthropcmetzy of

the J_trc_aut Applicant,, (1985 - 1991)

Based on Female J_llcantm.

Anth_tzlc N Man Std. Min. Max. Skewness E_u=tosls

Va._la_l.e

Weight 44 57.54 6.885 45.00 78.10

Age 72 37.62 4.545 29.00 52.00

EEI_S (_.)

Standing 74 165.17 6.238 150.40 180.00

Sitting 74 87.39 3.173 81.70 95.30

Eye (sitting} 74 76.41 3.046 71.25 83.40

Waist

Crotch

Popliteal

UmGTXS (---.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

B_amTSS (_.)

Bideltoid 74 40.52 2.849 34.70 47.90

Hip 74 34.76 2.769 29.30 43.40

74 99.08 4.470 90.30 110.80

74 78.90 3.919 69.90 88.50 -0.076

74 41.78 2.409 30.90 45.20 -1.571

0.577 0.640

0.742 1.356

0.077 -0 282

0.446 -0 533

0.419 -0 627

0.086 -0 081

0 233

4 604

74 79.29 3.538 71.90 89.10 0.399 -0.074

74 34.18 1.489 31.00 37.90 0.236 -0.149

74 44.36 2.200 39.75 50.30 0.590 0.182

74 17.57 0.870 15.25 19.50 -0.004 -0.012

74 57.43 2.721 48.10 62.40 -0.537 0.900

74 23.94 1.162 21.50 27.10 0.332 0.342

0.032 -0.133

0.508 0.213

8



6

ant_z£o )_oenti_e Data o£

the lat_. At_lioants (1985 - 1991)

Based on )rema_e _Lioants.

< Pezcentile .... >

AnthzoIxmmtzkc N 1 st 5 th 10 th 50 th 90 th 95 th 99 th

Variable

Weight

Age

SEIGaTS (ran.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

_mGTsS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (ca.)

Bideltold

Hip

44 45.00 46.86 48.26 57.30 67.32 69.52 78.10

72 29.00 31.00 32.00 38.00 43.00 45.05 52.00

74 150.40 155.07 156.70 165.05 174.40 176.15 180.00

74 81.70 83.04 83.53 87.00 92.25 93.06 95.30

74 71.25 72.00 72.45 75.80 81.00 81.85 83.40

74 90.30 91.05 92.40 99.20 105.15 106.85 110.80

74 69.90 70.97 73.85 79.40 83.45 85.47 88.50

74 30.90 37.45 38.15 42.30 44.35 45.10 45.20

74 71 90 73.91 75.05 78.80 84.15 85.45 89.10

74 31 00 31.55 32.35 34.20 36.50 37.00 37.90

74 39 75 41.15 41.95 44.00 47.60 48.60 50.30

74 15 25 16.17 16.50 17.65 18.70 19.23 19.50

74 48 I0 52.62 53.75 57.55 61.20 61.85 62.40

74 21 50 21.87 22.50 23.95 25.30 26.17 27.10

74 34.70 35.28 36.15 40.45 44.40 45.05 47.90

74 29.30 30.75 31.35 34.90 38.85 39.72 43.40

9



TABZ_ 7

l)ea_iptive Statt_c£o8 on _t_ An_opanetzy of

Astz_na_c A_p3p_4oantm (1985 - 1991)

Bamed _ Male Applieant8.

Antbzopommt zlc If Maan 8td. ILtn. Na:. $ke_emm l_u:tomi:

Varlahle

Weight 266 75.98 8. 141 56.80 105.90 0.311 0.357

Age 393 39.37 4.911 26.00 63.00 0.685 1.828

szzc,mzs (,...)

Standing 399 178.47 6.199 162.10 192.80 -0.068 -0.450

Sitting 398 93.53 3.236 84.70 102.30 -0.168 -0.022

Eye {sitting} 399 82.66 3.407 64.10 97.70 -0.179 2.470

399 106.01 4.797 92.10 118.50 -0.013 -0.345

399 86.08 4.258 73.90 97.90 0.093 -0.030

399 44.83 2.228 33.30 50.50 -0.985 3.679

Waist

Crotch

Popliteal

umGTsS (_.)

Arm

Upper arm

Forearm

Hand

399 86.54 3.912 71.90 97.70 -0.079 0.397

399 37.37 2.204 32.10 48.50 1.219 4.852

398 49.03 2.253 36.80 58.30 -0.371 2.588

399 19.36 0.891 16.20 23.00 0.147 0.750

Buttock-Knee 396 61.20 2.798 51.60 69.70 -0.007 -0.077

Foot 399 26.70 1.299 20.00 30.30 -0.418 1.509

Bideltoid

Hip

397 45.87 3.399 37.40 54.30 -0.085 -0.686

399 34.60 2.243 29.20 47.90 1.262 5.219
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8

J_J_xR_la P_t_Ze Data of

_u_ _pp_Lc_u_m (1985 - 1991)

Based _ Male Applicants.

....... Pez_uYc:l.le ........ >

Anthropcmetrio N 1 st 5 th 10 th 50 th 90 th 95 th 99 th

Variable

Weight 266 57.41 62.90 66.30 75.00 86.24 90.22 96.41

Age 393 28.95 32.00 34.00 39.00 46.00 48.00 53.15

SZZGaTS (=_.)

Standing 399 164.50 167.70 170.40 178.50 186 60 188.90 191.70

Sitting 398 85.54 87.70 89.00 93.60 97 41 98.90 101.05

Eye {sitting} 399 75.10 77.10 78.50 82.70 86 60 88.10 91.40

Waist

Crotch

Popliteal

LENGTHS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (=..)

Bideltoid

Hip

399 95.10 98.10 99.80 106.20 112 40 114.30 116.60

399 76.20 79.50 80.60 86.10 91 50 93.50 96.80

399 36.50 41.60 42.10 45.10 47 60 48.20 49.50

399 77.40 79.70 81.40 86.50 91.40 93.20 96.00

399 32.60 34.10 34.90 37.30 39.60 40.40 47.10

398 42.60 45.49 46.30 49.00 51.90 52.60 54.00

399 17.30 17.90 18.30 19.30 20.50 20.80 21.60

396 55.19 56.40 57.74 61.12 65.00 65.70 67.32

399 23.50 24.60 25.00 26.80 28.20 28.80 29.90

397 38.39 40.60 41.38 46.30 50.02 51.40 53.00

399 29.80 31.40 32.10 34.40 37.10 38.10 44.10

11
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TABLE 9

De.cr£ptlve _atlst£_ on the Anthzopom_tzy of

tho Astromaut Appli_ats (1985 - 1991)

Based on Mission Spe_Lali_ Applicantm.

Anthrop_aet=io N Mean 8%_. Min. _ax. Skewness Kuztosls

Vaz£ahle

Weight

Age

SEIG_S (_.)

Standing 297 175.65 8.312 150.40 192.80

Sitting 296 92.26 4.113 81.70 101.40

Eye {sitting} 297 81.28 4.231 64.10 97.70

Waist

Crotch

Popliteal

LEWGTaS (cm.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

_aADTSS (_.)

Bideltoid

Hip

191 73.08 10.407 45.00 97.70

296 37.97 4.344 26.00 53.00

297 104.33 5.541 90.75 118.50

297 84.64 5.230 69.90 97.90

297 44.17 2.510 30.90 50.00

297 84.86 4.826 71.90 97.70

297 36.74 2.530 31.00 47.60

297 48.05 3.022 36.80 58.30

297 18.97 1.175 15.25 22.30

295 60.42 3.216 48.10 69.70

297 26.17 1.698 21.50 30.20

295 44.62 4.012 34.70 54.30

297 34.53 2.148 29.20 44.40

-0.368 0.059

0.139 0.041

-0.443 -0.135

-0. 328 -0. 380

-0.257 0.841

-0.085 -0.270

-0.146 -0.066

-0.758 2.500

-0.247 -0.032

0.986 3.199

-0.396 0.514

-0. 372 0. 049

-0.167 0.452

-0.443 -0.192

-0.103 -0.551

0.675 1.985
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TABLE 10

Anthzopmaetzia Pezoentile Data of

the Ju_zGmaut Applloant: (1985 - 1991)

Based on MiltOn 81:_c_%alls_c J_Z:L_u_tll.

< P_cALntile >

Anthrop<_etrt= H 1 st 5 th 10 th 50 th 90 th g5 th g9 th
Variable

Weight 191 46.64 53.15 57.39 74.10 85.86 89.77 95.70

Age 297 28.00 31.00 32.00 38.00 44.00 45.00 48.06

SzxcaTs (-_.)

Standing 297 154.04 160 i0 163.87 176.65 186.53 188.61 190.92

Sitting 296 82.38 84 56 86.22 92.90 97.30 98.54 100.81

Eye {sitting} 297 71.49 73 99 75.57 81.60 86.23 87.92 89.96

Waist

Crotch

Popllteal

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

amum=ss (=:.)

Bideltoid

Hip

297 91.09 95 06 97.34 104.50 111.16 113.94 116.62

297 71.00 75 00 78.17 84.90 91.13 93.26 96.81

297 36.79 40 07 41.27 44.25 47.40 48.21 49.01

297 72.77 76.04 77.94 85.25 90.63 92.32 96.62

297 31.59 32.90 33.50 36.80 39.43 40.31 47.10

297 40.57 42.43 43.47 48.50 51.73 52.62 54.15

297 16.09 16.80 17.30 19.10 20.30 20.76 21.41

295 52.08 55.28 56.35 60.20 64.75 65.70 67.87

297 21.80 23.07 23.78 26.50 28.03 28.44 29.90

295 35.19 37.95 39.55 44.60 49.55 51.10 53.01

297 29.78 31.27 32.00 34.35 37.20 38.50 40.49
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TABLE 11

Demez.tpt:l.'g'e Statiamt.t.cuB on t,bam _%1nt.b.zopcmstz',/ oZ

tbam A_.zomaut Ap,p.1.'L_uM:m (3.985 - 3.991)

Baaed on Pay3.oauL S]pe_ia/.tiVr. JklMp3..telu',tm.

Antb_ol_motzlo

V_i_ble

Weight

Age

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popllteal

LTa_ms (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

m_DT_S (_.)

Bideltoid

Hip

Idema_ 8td. MA.a_. Max. $_._m1_emm l'_uz'tomim

35 71.69 9.302 52.30 90.30 -0.002

40 43.51 6.233 33.00 60.00 0.576

47 174.61 7.019 156.70 188.40

47 91.45 3.291 83.80 96.50

47 81.14 3.363 72.10 85.80

47 104.15 5.321 90.30 115.00

47 84.26 4.825 70.60 94.80

47 43.77 2.381 36.70 47.90

-0 151

-0 406

-0 749

-0 026

-0 109

-0 703

-0.164

-0.463

-0.045

-0.134

0.398

0.864

47 85.59 5.061 75.10 95 70 -0 099

47 36.09 1.998 31.40 39 90 -0 118

46 48.07 2.542 41.20 52 20 -0 420

47 19.07 0.798 17.20 20 40 "-0 112

46 59.63 3.023 51.80 65 90 -0 002

47 25.95 1.451 22.80 28 80 -0 126

-0. 720

-0.244

-0. 177

-0. 821

-0.214

-0. 575

47 44.38 3.027 37.40 51.40 0.008 -0.052

47 33.69 2.047 29.40 39.40 0.208 0.286

3O



12

An_tz£o Pe=oe_lle Data of

the ABtz_ma_ Appllmu_s (1985 - 1991)

Ba_ed on Payload 8pe_la11_ J_plicamts.

• ................. P_lle ->

AnthZOlmmnltrta N 1 _ 5 th 10 _ 50 _ 90 _ 95 th 99 th
Vaztable

Weight 35 52.30 56.81 59.38 70.30 83.30 89.28 90.30

Age 40 33.00 35.00 36.20 42.00 51.80 55.60 60.00

_zm_s (=m.)

Standing 47 156 70 162.62 165.87 174.30 183.35 187.26 188.40

Sitting 47 83.80 84.79 86.89 91.85 95.92 96.41 96.50

Eye {sitting} 47 72.10 74.42 75.97 81.85 84.93 85.56 85.80

Waist

Crotch

Popliteal

UmGTSS (=m.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (_.)

Bideltoid

Hip

47 90.30 95.67 97.44 103.75 110.42 114.46 115.00

47 70.60 76.46 79.08 84.50 90.69 93.14 94.80

47 36.70 38.77 41.18 43.75 46.34 47.61 47.90

47 75.10 77.24 78.50 86 I0 91.59 94.78 95 70

47 31.40 32.37 33.38 36 00 38.96 39.71 39 90

46 41.20 43.40 45.08 48 50 51.34 51.90 52 20

47 17.20 17.84 17.99 19.05 20.20 20.25 20 40

46 51.80 55.32 55.78 59.00 63.42 65.22 65.90

47 22.80 23.34 23.95 26.00 27.80 28.45 28.80

47 37.40 38.89 40.16 44.55 48.26 50.06 51.40

47 29.40 30.25 30.96 33.95 36.01 37.24 39.40
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TABLE 13

I)em_Ipt£ve Stat_mt£_ on th8 Jkn_ix_mt _ of

Amtroz_L_fc App_r_ts (1985 - 1991)

_sd on Pilot Applloantm.

_nthzol_u_t=4a 1; Mean 8td. w4.. Max. $_ewz_a8 Kl_tomi8
Vazla_le

Weight 75 76.59 8.853 56.80 105.90

Age 120 39.90 4.343 33.00 63.00

--zr---s(am.)

Standing 120 179.39 5.977 164.50 192.30

Sitting 120 94.07 3.127 85.60 102.30

Eye {sitting} 120 83.17 3.398 74.10 92.20

Waist

Crotch

Popliteal

,a-c_ (,,,,.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

m_ZADTSS (am.)

Bideltold

Hip

120 106.85 4.501 95.60 118.10

120 86.17 4.128 76.20 97.30

120 45.03 2.520 33.30 50.50

120 86.90 3.748 76.60 95.60

120 37.64 2.039 32.40 48.50

120 49.15 2.088 41.00 53.20

120 19.43 0.910 17.30 23.00

120 61.57 2.595 54.40 67.20

120 26.77 1.346 20.00 30.30

120 46.48 3.391 38.40 53.00

120 35.15 2.731 30.20 47.90

0.447 0.918

1.378 5.443

-0.115 -0.399

-0.239 0.416

-0.050 0.201

-0.021 -0.492

0.017 -0.037

-1.959 7.263

-0.050 -0.121

1.017 5.976

-0.516 0.957

0.526 1.322

-0.104 -0.277

-0.930 4.454

-0.309 -0.723

1.641 5.079
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TABLE 14

Anth_opom_zio P_ntt£e Data of

the _tz_nau_ Xpplt_a (1985 - 1991)

BaNd on Pilot _p_Lc_nts.

......... P_l:C_lle ................ >

Anth:opomatrle i 1 st 5 th 10 th 50 th 90 th 95 th g9 t_
Vazta_le

Weight 75 56.80 62.02 65.36 75.00 86.74 94.76 105.90

Age 120 33.00 34.00 35.00 40.00 45.00 46.95 60.06

--feaTS (_.)

Standing 120 164.86 169.11 170.64 179.40 186.40 189.83 192.26

Sitting 120 85.60 88.66 89.50 94.30 97.88 99.19 102.19

Eye {sitting} 120 74.31 77.02 78.91 83.25 87.19 88.97 92.03

Waist

Crotch

Popliteal

LE_GTSS (am.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

UEADTSS (cm.)

Bideltoid

Hip

120 96.00 99.43 101.32 107.10 112.80 113.70 117.74

120 76.20 79.32 80.56 86.05 91.48 93.26 96.92

120 33.38 41.85 42.43 45.50 47.40 48.20 50.33

120 76 94 80.61 82.23 86.90 92.45 93 30 95.31

120 32 51 34.51 35.41 37.50 39.88 40 58 47.18

120 41 61 45.71 46.52 49.20 51.80 52 59 53.10

120 17 32 17.95 18.41 19.40 20.60 20 90 22.71

120 54.69 57.40 58.01 61.50 65.20 65 50 67.14

120 20.78 24.76 25.10 26.80 28.48 28 80 30.11

120 38.57 40.50 41.46 47.10 50.30 51.90 52.87

120 30.28 31.50 32.31 35.00 37.97 39.49 47.21
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TABLI 15

De:c:lptive _catl_cl_ on the Anth:opomotz7 of

the Jur_:o_aut J_p_Lc_nt: (1985 - 1991)

Based on Female )Ltm81on Specialist Applloantm.

J__trtc B Baan 8td. Mln. Max. Skawn_m: Kur_omt8
Variable

Weight

Age

_EZGSTS (cm.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

UmG_HS (=m.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BmU_TSS (_.)

Bideltoid

Hip

34 57.75 7.277 45.00 78.10

61 36.62 3.544 29.00 44.00

61 164.94 6.246 150 40 180 00

61 87.32 3.199 81 70 95 30

61 76.35 3.021 71 25 83 40

61 98.80 4.350 90 75 110 80

61 78.55 3.776 69 90 88 50

61 41.61 2.420 36 00 45 10

61 79.19 3.646 71 90 89 i0

61 34.13 1.465 31 00 37 90

61 44.24 2.136 39 75 50 30

61 17.52 0.886 15 25 19 50

61 57.39 2.690 48 i0 62 30

61 23.91 1.192 21 50 27 i0

61 40.40 2.966 34.70 47.90

61 34.60 2.826 29.30 43.40

0.585 0.563

-0.079 -0.635

0 069 -0.143

0 496 -0.415

0 480 -0.486

0 140 -0.028

0 023 0.335

-i 676 -0.027

0 472 -0.003

0 379 0.039

0 607 0.255

0 041 -0.017

-0 629 1.144

0 366 0.399

0.076 -0.261

0.618 0.442

5O



_zia P_coamtt_o Data of

tba amtzonaut A_p_Lc_utm (1955 - 1991)

Based on Femalo Mimmion Specialist Applicanta.

• PereALntil@ .... >

Anthropcmetzlo N 1 st 5 th I0 th 50 t.h gO th g5 th gg tl_
Varla_l@

Weight 34 45.00 46.35 47.40 56.85 68.00 71.87 78.10

Age 61 29.00 31.00 31.40 36.00 41.60 42.80 44.00

-_x_s (am.)

Standing 61 150.40 154.36 156.52 164.90 173.72 175.98 180.00

Sitting 61 81.70 82.57 83.50 87.00 92.60 93.09 95.30

Eye {sitting} 61 71.25 71.82 72.54 75.80 81.02 81.92 83.40

Waist

Crotch

Popliteal

Lz_ (c=.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BmL%DTSS (_.)

Bideltold

Hip

61 90.75 91.12 92.34 99.00 104.80 106.38 110.80

61 69.90 71.20 73.84 79.10 82.86 84.50 88.50

61 36.80 37.13 38.08 42.00 44.08 44.66 45.10

61 71.90 73.61 75.00 78.70 84.16 86.00 89.10

61 31.00 31.65 32.48 33.80 36.54 36.96 37.90

61 39.75 41.14 41.94 43.80 47.36 48.48 50.30

61 15.25 16.12 16.50 17.50 18.66 19.22 19.50

61 48.10 52.82 53.66 57.40 61.12 61.52 62.30

61 21.50 21.82 22.44 23.90 25.32 26.46 27.10

61 34.70 35.22 35.94 40.30 44.42 44.86 47.90

61 29.30 30.64 31.09 34.90 38.92 39.78 43.40

51



17

Des_ctptive Statistl_ on the Antb:olx_et_ of

the Jt_t:cm_ut _0pll_tm (1985 - 1991)

Based on Male kLtssion $1_ta_tst _4ppLt_ants.

_tl_t=£c N Moan 8td. i_Ln. _. Skewness lq)_ctoBis
Vazla_e

Weight 157 76.42 7.620 57.00 97.70

Age 235 38.33 4.473 26.00 53.00

HEIGHTS (e:.)

Standing 236 178.54 6 156 162 i0 192.80

Sitting 235 93.60 3 216 84 70 101.40

Eye {sitting} 236 82.61 3 457 64 10 97.70

Waist

Crotch

Popliteal

U_GTKS (=m.)

Arm

Upper arm

Forearm

Hand

But t ock-Funee

Foot

m_DTSS (_.)

Bideltoid

Hip

236 105.83 4 840 92 i0 118.50

236 86.29 4 264 73 90 97.90

236 44.86 2 048 36 50 50.00

236 86.39 3 870 71 90 97.70

236 37.44 2 283 32 40 47.60

236 49.08 2 318 36 80 58.30

236 19.36 0 906 16 20 22.30

234 61.24 2 834 51 60 69.70

236 26.77 1 238 23 10 30.20

234 45.77 3.456 37.80 54.30

236 34.52 1.932 29.20 44.40

0.325 0.029

0.086 0.029

-0.048 -0.383

-0.ii0 -0.147

-0.236 3.896

0.002 -0.172

0.129 0.100

-0.174 0.551

-0.063 0.925

1.508 5.098

-0.327 3.775

-0.074 0.538

0.044 0.214

-0.130 0.255

-0.028 -0.695

0.646 2.620
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TABLE 18

Ant_tr£e Pe_clntIie Data of

JUJtronaut J_p34_antll (1985 - lggl)

BaJed on Magi M_sBion _mt _Lea_ts.

P_oantile ................ >

Ant_ropomatzke N 1 st 5 th 10 th 50 th g0 th g5 th 99 th
Variable

Weight 157 58.42 64.67 66.97 75.70 86.70 90.44 96.45

Age 235 28.00 31.00 33.00 38.00 44.00 46.00 49.32

szz_s (_.)

Standing 236 163.45 168.05 171.00 178.50 187.18 189.20 191.43

Sitting 235 85.67 88.10 89.29 93.60 97.64 98.97 100.97

Eye {sitting} 236 75.55 77.81 78.50 82.70 86.66 88.13 91.12

Waist

Crotch

Popllteal

UmGTSS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (_.)

Bideltoid

Hip

236 93.52 98.10 99.40 105.90 112.16 114.33 117.06

236 75.21 79.90 80.80 86.30 91.82 93.79 96.93

236 39.67 41.67 42.18 44.80 47.70 48.30 49.33

236 75.62 79.87 81.54 86.30 91 00 92.63 97.13

236 32.74 34.24 34.90 37.20 39 60 40.62 47.10

236 42.81 45.67 46.40 49.00 52 i0 52.83 55.29

236 16.84 17.90 18.10 19.30 20 56 20.90 21.53

234 54.99 56.52 57.94 61.00 65 00 65.94 68.09

236 23.72 24.57 25.00 26.80 28 20 28.80 29.97

234 38.20 40.60 41.22 46.30 49.90 51.28 53.14

236 29.80 31.57 32.30 34.30 37.06 37.73 39.46

53



TABLE 19

Demc_£pti_ 8tatl_t£_ on the Anth_opomatry of

the J_tronaut appllcantm (1985 - 1991)

Based on Fema£e Payload Spe_Lalist App11oantm.

Variable

Weight

Age

_EZUaTS (am.)

Standing

Sitting

Eye {sitting)

Waist

Crotch

Popliteal

zaw_ms (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

m_DTSS (_-.)

Bideltoid

Hip

3 58.60 6.065 52.30 64.40 -0.368 0.000

3 42.33 4.041 40.00 47.00 1.732 0.000

5 166 06 7.464 156.70 176 i0

5 88 34 3.430 83.80 92 20

5 77 04 3.953 72.10 81 80

5 i00 i0 6.479 90.30 108 50

5 80 40 6.206 70.60 87 80

5 41 I0 2.088 37.60 42 80

0 135

-0 142

0 096

-0 532

-0 925

-i 583

5 79 04 3.515 75 I0 84.40

5 34 52 2.043 31 40 37.00

5 45 62 3.147 41 20 50.10

5 18 22 0.789 17 20 19.20

5 57 48 3.785 51 80 62.40

5 24 36 1.163 23.30 26.00

0.830

-0.706

0.048

0.027

-0.490

0.713

5 41.40 2.729 38.80 45.50

5 35.64 2.882 33.00 39.40

0.775

0.605

-0 564

-i 420

-I 683

2 074

2 306

2 750

0.855

i. 565

2.001

-i. 115

1.909

-1.402

0.154

-2.440
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20

J_.b..-'o_m£e Pe::cx=_::i.].e _ta of

the _tzonaut _teantm (1985 - 1991)

Based on IeSUL%e Payload _La_imt _liea_ts.

................. Percantile ................ >

Anthropometrle N i st 5 th i0 th 50 th 90 th g5 th g9 th

Vaziahle

Weight

Age

HEI_RTS (am.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

mmGTSS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

Bideltoid

Hip

3 52.30 52.30 52.30 59.10 64.40 64.40 64.40

3 40.00 40.00 40.00 40.00 47.00 47.00 47.00

5 156.70 156.70 156.70 166.50 176 i0 176.10 176.10

5 83.80 83.80 83.80 87.50 92 20 92.20 92.20

5 72.10 72.10 72.10 75.70 81 80 81.80 81.80

5 90.30 90.30 90.30 100.90 108 50 108.50 108.50

5 70.60 70.60 70.60 81.00 87 80 87.80 87.80

5 37.60 37.60 37.60 41.30 42 80 4_.80 42.80

5 75.10 75.10 75.10 78.50 84.40 84.40 84.40

5 31.40 31.40 31.40 34.40 37.00 37.00 37.00

5 41.20 41.20 41.20 45.60 50.10 50.10 50.10

5 17.20 17.20 17.20 18.00 19.20 19.20 19.20

5 51.80 51.80 51.80 57.90 62.40 62.40 62.40

5 23.30 23.30 23.30 24.00 26.00 26.00 26.00

5 38.80 38.80 38.80 41.70 45.50 45.50 45.50

5 33.00 33.00 33.00 34.40 39.40 39.40 39.40
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TABLE 21

Des_r£pti_ 8t&tlIt£_ on the Anthrop_mtry of

tho Aatronaut appLt_ntm (1985 - 1991)

BaJed on lU£o Payioad 81_..la_c /t_gplJ._.ants.

Anthropommtr£o I Moan 8td. Min. Max. 8kownesm lk_a_com 18

Var_J_ble

Weight

Age

SEI_S (=m.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popllteal

umbras (_-.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

mmuun_s (_,)

Bideltold

Hip

32 72.88 8.650 57.60 90.30 0.053 -0.745

37 43.60 6.403 33.00 60.00 0.535 -0.375

42 175.60 6.334 164.10 188.40

42 91.81 3.117 84.70 96.50

42 81.61 2.990 73.70 85.80

42 104.62 5.050 94.90 115.00

42 84.71 4.517 76.10 94.80

42 44.08 2.232 36.70 47.90

42 86.35 4.667 77.40 95.70

42 36.28 1.934 32.10 39.90

41 48.36 2.337 42.60 52.20

42 19.17 0.747 17.80 20.40

41 59.89 2.867 55.20 65.90

42 26.14 1.375 22.80 28.80

42 44.72 2.893 37.40 51.40

42 33.47 1.842 29.40 36.30

0.127 -0.640

-0.407 -0.437

-0.679 -0.176

0.199 -0.666

0.242 -0.408

-0.795 1.412

-0 097 -0.646

-0 056 -0.426

-0 281 -0.586

-0 012 -1.170

0 240 -0.789

-0 176 -0.369

0.003 0.222

-0.353 -0.837
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ZlLB,TJ 22

An'chzopom_=£o )Pezoeat.t.l.e Data o£

'lhb4 Arl:zoma-,xl: A]_.l.toax_B (1985 - 1991)

Baee_lL on Male )ayload 8peo.t.a/£arl: Appl.t.ca._s.

• ................. P_cxu_ile ................ >

Antbzopomet=Ic N i st 5 "oh 10 tb 50 _ 90 _ 95 th 99 th

Variable

Weight 32 57.60 58.93 59.88 72.40 83.60 89.46 90.30

Age 37 33.00 34.90 35.90 42.00 52.00 56.20 60.00

,_.z:_zs (_. )

Standing 42 164.10 164.96 166.52 175.40 184.60 187.28 188.40

Sitting 42 84.70 85.28 87.26 91.90 96.02 96.46 96.50

Eye {sitting} 42 73.70 76.04 76.82 82.20 85.08 85.58 85.80

waist

Crotch

Popliteal

LEmGTSS (cm.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (cm.)

Bideltoid

Hip

42 94.90 96.66 98.02 104.30 110.52 114.48 115.00

42 76.10 77.12 79.32 84.80 91.14 93.84 94.80

42 36.70 40.36 41.48 44.30 46.54 47.66 47.90

42 77.40 78.58 79.22 87.20 92.04 95.18 95.70

42 32.10 32.80 33.48 36.20 39.26 39.76 39.90

41 42.60 44.66 45.16 48.55 51.44 52.03 52.20

42 17.80 17.92 18.14 19.20 20.20 20.28 20.40

41 55.20 55.53 55.89 59.85 64.22 65.39 65.90

42 22.80 23.64 24.32 26.30 27.80 28.48 28.80

42 37.40 39.88 41.10 44.60 48.56 50.14 51.40

42 29.40 30.22 30.76 33.90 35.82 36.08 36.30
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TABLE 23

Deser£ptlve Statistles on the Anthropomatzy of

tho Astronaut Applicants (1985 - 1991)

Based on Balm Pilot J_Mpllaants.

An_posmtzie

Vazla_le

Weight 74 76.59 8.853 56.80 105.90

Age 118 39.90 4.343 33.00 63.00

"_IGRTS (_.)

Standing 118 179.39 5.977 164.50 192.30

Sitting 118 94.07 3.127 85.60 102.30

Eye {sitting} 118 83.17 3.398 74.10 92.20

118 106.85 4.501 95.60 118.10

118 86.17 4.128 76.20 97.30

118 45.03 2.520 33.30 50.50

Waist

Crotch

Popliteal

_ZnS (_-.)

Arm

Upper arm

Forearm

Hand

N Mea_ 8td. Mln. Max. Skewness _biztosis

118 86.90 3.748 76.60 95.60

118 37.64 2.039 32.40 48.50

118 49.15 2.088 41.00 53.20

118 19.43 0.910 17.30 23.00

Buttock-Knee 118 61.57 2.595 54.40 67.20

Foot 118 26.77 1.346 20.00 30.30

mUUmTSS (_.)

Bideltoid 118 46.48 3.391 38.40 53.00

Hip 118 35.15 2.731 30.20 47.90

0.447 0.918

1.378 5.443

-0.115 -0.399

-0.239 0.416

-0.050 0.201

-0.021 -0.492

0.017 -0.037

-1.959 7.263

-0.050 -0.121

1.017 5.976

-0.516 0.957

0.526 1.322

-0.104 -0.277

-0. 930 4. 454

-0.309 -0.723

1.641 5.079
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TABLE 24

Ant_tzle Peroentile Data of

the Astronaut Applloants (1985 - 19gi)

Bamed on Male Pilot _plloants.

< ................. Peroentile .... >

Anthrop_netri= N 1 st 5 th 10 th 50 th 90 th 95 th 99 th

Vazlable

Weight 74 56.80 62.02 65.36 75.00 86.74 94.76 105.90

Age 118 33.00 34.00 35.00 40.00 45.00 46.95 60.06

Imz_aTs (,_. )

Standing 118 164.86 169.11 170.64 179.40 186.40 189.83 192 26

Sitting 118 85.60 88.66 89.50 94.30 97.88 99.19 102 19

Eye (sitting} 118 74.31 77.02 78.91 83.25 87.19 88.97 92.03

Waist

Crotch

Popllteal

LENGTSS (am.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (_.)

Bideltoid

Hip

118 96.00 99.43 101.32 107.10 112.80 113.70 117 74

118 76.20 79.32 80.56 86.05 91.48 93.26 96 92

118 33.38 41.85 42.43 45.50 47.40 48.20 50 33

118 76.94 80.61 82.23 86.90 92.45 93.30 95.31

118 32.51 34.51 35.41 37.50 39.88 40.58 47 18

118 41.61 45.71 46.52 49.20 51.80 52.59 53 I0

118 17.32 17.95 18.41 19.40 20.60 20.90 22 71

118 54.69 57.40 58.01 61.50 65.20 65.50 67 14

118 20.78 24.76 25.10 26.80 28.48 28.80 30 11

118 38.57 40.50 41.46 47.10 50.30 51.90 52.87

118 30.28 31.50 32.31 35.00 37.97 39.49 47.21
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TABLE 25

Descxlptlve Statisti=s on the Anthropometzy of

the A:tEonal_ts (1985 - 1991)
Based on Female Astronauts

Anthropommtri= N Moan 8td. Min. Max. SkswnesB Kuztosls

Variable

Weight

Age

SEIGH_S (am.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

UmUTUS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

aRZADTHS (=..)

Bideltoid

Hip

6 55.43 7.186 46.80 68.40 1.209 2.674

12 35.50 3.398 30.00 41.10 0.317 -0.659

12 164.23 5.719 152.10 172.10

12 86.99 2.918 81.70 92.30

12 75.78 2.653 71.25 79.60

12 97.79 4.463 90.75 103.50

12 78.51 2.996 73.90 83.10

12 40.36 3.589 30.90 44.12

12 78.15 2.972 73.50 84.10

12 33.90 1.015 32.80 36.00

9 44.06 1.997 41.90 48.40

9 17.58 1.037 15.70 19.30

9 56.64 3.358 48.10 61.20

9 23.91 1.479 21.80 26.90

9 39.29 2.715 35.30 44.90

9 33.58 2.610 29.30 39.20

-0.765 0.699

-0.021 0.129

-0.146 -0.853

-0.522 -1.067

-0.268 -1.099

-1.828 4.041

0.377 -0.068

0.994 0.022

0.983 0.374

-0.103 -0.455

-1.495 3.427

0.499 -0.143

0.772 0.308

0.714 0.848
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26

_tbzopmnet:ic Pe=_tlle Data of

the _t_o_mt: (1985 - 1991)
Bamed on Female _utm

<

_tl_I_met:ic N 1 st 5 tb

Pe=oentile .... >

10 th 50 t_ 90 th 95 th 99 th

Variable

Weight

Age

HEIGaTS (cm.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

_aGTSS (--.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

B_X_DTSS (_.)

Bideltoid

Hip

6 46.80 46.80 46.80 54.55 68.40 68.40 68.40

12 30.00 30.00 30.60 35.00 40.70 41.00 41.00

12 152.10 152.10 152.39 164.20 171.71 172.10 172.10

12 81.70 81.70 81.70 87.70 93.00 93.00 93.00

12 71.25 71.25 71.25 77.30 83.00 83.00 83.00

12 90.75 90.75 90.75 100.60 110.80 110.80 110.80

12 73.90 73.90 73.90 80.80 88.50 88.50 88.50

12 30.90 30.90 30.90 42.30 45.10 45.10 45.10

12 76.70 76.70 76.70 80.00 84.20 84.20 84.20

12 32.80 32.80 32.80 34.30 37.00 37.00 37.00

12 42.45 42.45 42.45 45.10 50.30 50.30 50.30

12 16.80 16.80 16.80 18.30 19.30 19.30 19.30

12 48.10 48.10 48.10 58.10 61.60 61.60 61.60

12 22.40 22.40 22.40 25.10 27.10 27.10 27.10

12 37.10 37.10 37.10 39.10 47.90 47.90 47.90

12 29.30 29.30 29.30 33.00 39.20 39.20 39.20

61



TAKLE 27

Desc:iptlve Statlst£_ on the Ant_tz_ of

the Jiat:ouauts (1985 - 1991)

Based o_ Male AstrGcuLuts

_tbzo1_mat zic N Mean Std. N/_. Max. SY_esn Kuztomis

Variable

Weight 51 75.98 7.775 62.20 95.80 0.826 0.983

Age 70 38.58 3.074 32.00 46.00 0.266 -0.462

EZI_mS (,...)

Standing 70 178.54 6.385 162.85 189.80 -0.257 -0.507

Sitting 70 93.71 3.137 85.55 101.05 -0.139 0.437

Eye {sitting} 70 82.36 3.242 75.40 88.20 -0.090 -0.590

Waist

Crotch

Popllteal

um_zzs (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

mmL%_rss (_..)

Bideltoid

Hip

70 106.32 5.072 95.10 115.20 -0.232 -0.557

70 86.03 4.488 78.10 96.80 0.188 -0.370

70 45.09 1.997 41.45 48.90 -0.014 -0.810

70 86 17 4.015 74.50 93.30 -0.663

70 37 70 2.701 32.40 48.50 1.318

70 49 07 2.322 44.40 55.90 0.278

70 19 24 0.999 17.35 22.30 0.444

0.524

5.418

0.641

1.060

70 61 26 3.286 54.40 68.20 0.109 -0.231

70 26 78 1.353 23.75 30.20 -0.119 0.146

70 46.50 3.418 38.40 52.60 -0.314 -0.403

70 34.08 1.892 29.80 39.10 0.281 0.571
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TABLE 28

_t_ria P_oQnt_e Data of

_tzona_s (1985 - 1991)
Based o_ _l _uts

_t_tric B 1 st 5 _ 10 _ 50 _ 90 th 95 _ 99 th

Vazlable

Weight 24 62.20 62.33 65.20 73.60 86.15 93.70 95.80

Age 41 32.00 34.10 35.00 38.00 43.00 43.00 46.00

,mZmrZS (c,,,.)

Standing 41 162.85 167.80 170.76 178.80 186.98 188.54 189.80

Sitting 41 85.55 88.67 88.96 93.60 97.46 99.52 101.05

Eye {sitting} 41 75.40 76.42 78.02 82.30 87.16 87.94 88.20

Waist

Crotch

Popliteal

LE_GTSS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (ca,.)

Bideltold

Hip

41 95.10 97.25 98.56 106.85 112.76 114.79 115.20

41 78.10 78.38 79.94 85.70 91.80 93.96 96.80

41 41.45 41.64 42.14 45.35 48.14 48.48 48.90

41 74.50 79.14 79.89 86.00 90 84 92.31 93.30

41 32.40 33.82 34.10 37.80 40 54 41.24 48.50

41 44.40 44.90 46.02 49.40 51 90 52.20 55.90

41 17.35 17.42 17.90 19.30 20 46 20.87 22.30

41 54.40 55.44 56.36 60.70 65 86 67.75 68.20

41 23.75 24.40 24.92 26.90 28 36 28.93 30.20

41 38.40 40.05 41.60 46.90 51.02 52.26 52.60

41 29.80 30.68 31.64 33.80 36.54 37.96 39.10
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29

Desc=iptive 8tatimtios on the Ant_tzy of

the Astzonautm (1985 - 1991)

hmed on Female M:Lmsion Sper_Lal:LBtm.

_thu_op(_metrlc

Variable

Weight

Age

SZI_S (_.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

_c_s (_-.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

mamm_Hs (_.)

Bideltoid

Hip

N Mean $%_. Min. Max. Skewnesm Kurtosls

6 55.43 7.183 46.80 68.40 1.209 2.674

II 35.50 3.398 30.00 41.00 0.317 -0.659

ii 164.23 5.7!9 152 i0 172 i0

ii 86.99 2.918 81 70 92 30

ii 77.18 3.509 71 25 83 O0

ii 100.94 5.222 90 75 Ii0 80

ii 80.77 3.856 73 90 88 50

ii 41.04 4.218 30 90 45 I0

-0 765

-0 475

-0 190

-0 092

0 402

-i 988

O. 699

-0. 345

0.213

2.744

2. 507

4. 724

ii 80.21 2.579 76 70 84.20

ii 34.52 1.403 32 80 37.00

ii 45.52 2.534 42 45 50.30

ii 18.08 0.905 16 80 19.30

ii 57.33 4.235 48 i0 61.60

ii 24.84 1.508 22 40 27.10

0 561

0 564

0 850

-0 349

-I 475

0 135

-0.484

-0. 605

0.103

-1.235

2.207

-0.304

ii 40.70 3.806 37.10 47.90

ii 34.02 2.916 29.30 39.20

0.971

0.257

-0.192

0.174
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TABLE 3O

Anthropomatzlc Pezoentile Data of

the Ast=onauts (1985 - 1991)

Based on Female Misslon Specialists.

< ................. Percentile ...... >

Anthz_pommtri= N i st 5 th I0 th 50 th 90 th 95 th 99 th

Vazlable

Weight

Age

_z_aTs (am.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

_mGTsS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

a_UmT-- (c=.)

Bideltoid

Hip

6 46.80 46.80 46.80 54.55 68.40 68.40 68.40

12 30.00 30.00 30.60 35.00 40.70 41.00 41.00

12 152.10 152.10 153.39 164.20 171.71 172.10 172 i0

12 81.70 81.70 82.29 87.70 91.70 92.30 92 30

12 71.25 71.25 71.66 76.20 79.54 79.60 79 60

12 90.75 90.75 90.89 99.40 103.38 103.50 103 50

12 73.90 73.90 74.11 79.20 82.65 83.10 83 I0

12 30.90 30.90 32.83 33.60 35.79 36.00 36 00

12 73.50 73.50 74 01 78.20 83 08 84.10 84.10

12 32.80 32.80 32 83 33.60 35 79 36.00 36.00

12 41.90 41.90 41 93 43.45 47 80 48.40 48.40

12 15.70 15.70 15 94 17.60 19 12 19.30 19.30

12 48.10 48.10 49 66 57.20 60 84 61.20 61.20

12 21.80 21.80 21 98 23.85 26 39 26.90 26.90

12 35.30 35.30 35.84 38.58 44.33 44.90 44.90

12 29.30 29.30 30.05 32.85 38.33 39.20 39.20
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TABLE 31

Dee=ziptlve 8tatisti_ on taw Anthrop<zmmtzy of

_t1_z_pomet ri=

V_labla

Weight

Age

HEIGHTS (_.)

Standing

Sitting

Eye {sitting}

Wai st

Crotch

Popliteal

LmgGTSS (_.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

Bideltoid

Hip

the _u_-ronautm (1985 - 1991)

Basaa on Male Mission Spe=lali_m.

! Meam S'c_. wJ.. Max. Skavnesm _u--tostm

31 74.54 6.950 62.70 87.40 0.446

42 38.29 3.355 32.00 46.00 0.462

42 177.98 7.059 162.85 189.80 -0.155 -0.602

42 93.68 3.304 85.55 101.05 -0.062 1.287

42 82.47 3.116 75.40 88.20 -0.053 0.154

42 105.91 5.546 95.10 115.20 -0.267 -0.659

42 85.73 4.999 78.10 96.80 0.294 -0.401

42 44.97 2.183 41.45 48.90 0.156 -0.939

42 85.78 4.300 74.50 92.45 -0.791 0.587

42 37.12 2.205 32.40 41.25 -0.229 0.080

42 49.09 2.627 44.40 55.90 0.407 0.683

42 19.33 1.154 17.35 22.30 0.442 0.556

42 61.00 3.548 55.40 68.20 0.451 -0.364

42 26.89 1.553 23.75 30.20 -0.140 -0.149

42 46.24 3.178 38.40 52.60 -0.460 0.413

42 34.01 1.714 29.80 36.70 -0.407 0.165
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TABLE 32

An_-_met=4e Pe:c_ntlle Data of

the JLst_onm_cm (1985 - 1991)

Based on Male NlJslon 8pe_A14_cs.

• Pereentlle ................ >

Anthzo1_maetria N 1 It 5 th i0 _.h 50 th 90 th 95 th 99 th

Vazlable

Weight

Age

HEIGaTS (_.)

Standing

Sitting

Eye {sitting}

Waist

Crotch

Popliteal

UmGTSS (am.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BaEADTSS (=..)

Bideltold

Hip

31 62.70 62.70 65.70 72.40 85.66 87.40 87.40

42 32.00 32.50 34.50 37.00 43.00 45.25 46.00

42 162.85 164.06 169.20 178.55 188.07 189.51 189 80

42 85.55 86.39 89.05 93.60 98.50 100.71 i01 05

42 75.40 76.03 78.28 82.25 87.50 88.15 88 20

42 95.10 95.61 97.62 106.53 113.50 115.10 115 20

42 78.10 78.15 78.70 85.65 93.00 96.10 96 80

42 41.45 41.49 41.85 45.00 48.28 48.75 48.90

42 74.50 75.75 79.65 85.95 90.93 92.09 92.45

42 32.40 32.75 33.95 37.40 40.37 41.24 41.25

42 44.40 44.51 45.42 49.08 52.20 54.97 55.90

42 17.35 17.41 17.75 19.35 20.75 21.95 22.30

42 55.40 55.50 55.85 60.35 66.93 68.11 68.20

42 23.75 23.91 24.65 27.10 28.87 29.89 30.20

42 38.40 39.17 41.75 46.83 49.75 51.92 52.60

42 29.80 30.20 31.60 33.85 36.37 36.69 36.70
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TABLE 33

_as_£pti_ 8t&tisties on the antb=opcmet_ of

tbl Jkmtronauts (1985 - 1991)

on Male Pilots.

_tbzopo=ntrlc B Mean 8td. Min. Max. Skewness E_-tosis

Vazlahle

Weight

Age

SEIGBTS (era.)

Standing

Sitting

Eye {sitting)

Waist

Crotch

Popliteal

_mGTsS (_-.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

B_ZADT_S (¢=.)

Bideltoid

Hip

20 76.10 9.358 62.20 95.80 1.079 2.220

28 39.00 2.669 35.00 43.00 0.045 -1.343

28 179.34 5 398 168 70 187.10

28 93.74 2 984 88 65 97.90

28 82.19 3 503 76 35 87.40

28 106.91 4 412 99 40 114.70

28 86.46 3 756 79.90 93.60

28 45.27 1 751 42.00 48.50

28 86.72 3 632 79 I0 93.30

28 38.53 3 163 34 00 48.50

28 49.04 1 887 45 40 51.50

28 19.10 0 738 17 40 20.10

28 61.62 2 943 54 40 66.90

28 26.62 1 032 24 40 28.20

28 46.87 3.800 39.90 52.30

28 34.17 2.170 30.60 39.10

-0.256 -0.765

-0.299 -1.022

-0.105 -1.233

0.115 -0.944

0.139 -0.586

-0.308 -0.359

-0.239 -0 065

1.866 5 992

-0.297 -0 828

-0.486 0 050

-0.573 1 150

-0.681 -0 150

-0.308 -0.986

0.751 0.755
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34

Autb_rle P_eQntile Data of

b Amtro_uts (198S - 1991)

Based on Male P_Ltots.

• ................. P_eontilm ................ •

_t_tr£e N 1 st 5 t_ 10 th 50 tb g0 tb g5 th 99 th

Variable

Weight 20 62.20 62.20 62.20 73.80 95.80 95.80 95.80

Age 28 35.00 35.00 35.80 39.00 43.00 43.00 43.00

HEIGHTS (,_.)

Standing 28 168.70 168 70 171.50 178.80 186.62 187.10 187.10

Sitting 28 88.65 88 65 88.77 93.30 97.58 97.90 97.90

Eye {sitting} 28 76.35 76 35 76.87 82.30 87.24 87.40 87.40

Waist

Crotch

Popliteal

LZ_GTSS (an.)

Arm

Upper arm

Forearm

Hand

Buttock-Knee

Foot

BREADTHS (=m.)

Bideltoid

Hip

28 99.40 99 40 101.24 107.70 113.18 114.70 114.70

28 79.90 79 90 80.94 85.70 91.52 93.60 93.60

28 42.00 42 00 42.24 45.80 47.30 48.50 48.50

28 79.10 79.10 81.02 86.40 91.30 93.30 93.30

28 34.00 34.00 34.56 38.40 42.18 48.50 48.50

28 45.40 45.40 46.20 49.40 51.50 51.50 51.50

28 17.40 17.40 18.12 19.10 20.10 20.10 20.10

28 54.40 54.40 57.44 62.00 65.62 66.90 66.90

28 24.40 24.40 24.88 26.70 27.72 28.20 28.20

28 39.90 39.90 41.10 47.60 51.98 52.30 52.30

28 30.60 30.60 31.40 33.60 38.30 39.10 39.10
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APPENDIX



Figure 1. Subject Measuring Her Weight 
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Figure 2. Measurement of the Subject's Standing Height 
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Figure 3. Measurement of the Subject's Sitting Height 
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Figure 4. Measurement of the Subject's Sitting Eye Height 
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Figure 5. Measurement of the Subject's Waist Height 
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Figure 6. Measurement of the Subject's Crotch Height 
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Figure 7. Measurement of the Subject's Popliteal Height 
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Figure 8. Measurement of the Subject's Arm Length 
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Figure 9. Measurement of the Subject's Upper Arm Length 
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Figure 10. Measurement of the Subject's Forearm Length 
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Figure 11. Measurement of the Subject's Hand Length 
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Figure 12. Measurement of the Subject's Buttock to Knee Length 
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Figure 13. Measurement of the Subject's Foot Length 
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Figure 14. Measurement of the Subject's Bideltoid Breadth 
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Figure 15. Measurement of the Subject's Hip Breadth 
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