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ABSTRACT

The figure feature of the lower part of the bodies of middle-aged and elderly men and
women was analyzed for the walking wear design which the dynamic fitness was pursued.
By the principal component analysis of the data measured from 1992 to 1994, it became
clear that the figure feature of the middle-aged and elderly men and women fat deposited
around the waist, the abdomen and the hip compared with the younger age group, and was
thick overall. So the subjective who is within the 30% from the center of all principle
component scores from the 1st principle component to the 4th principle component was
made the standard model.

In order to catch the walking feature of the middle-aged and elderly persons, we took
VTR photography and analyzed the walking posture outside doors. Moreover, we took the
pictures of walking movement by tread Mil, analyzed movement by MMproZDDA and
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found the ease amount necessary to the lower part of the body clothes.

We took the picture of the person for each of subjective men and women who showed

the figure feature near the standard model using non-contact three-dimensional measurement

equipment, transformed these into regular size and made the standard solid nude model.

The dynamic ease amount was added to the pattern of the standard solid nude model and

~ the movement correspondence type middle-aged and elderly waist standard model was

produced.
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21 The analysis items

H H
1 *HE 15 b5
2 5E 16 BiEs
3 YIRS 17 BT
4 By A M 18 W E
5 iy 19 5 i
6 v LR Mg 20 ThiR A
7 v 7iE 21 KERE
8 PRI EE 22 ThHE
9 v LA MH 23 BEEE
10 B (BEein) 24 R
11 v 7H 25 PN
12 BH 26 BADA; 3
13 ErEikors 27 TR AR
14 EEEE 28 TR/ N

& 2 Number of subjects N

20m4% 408 50t 60K &t
Bk 1844 1919 1230 331 5324
o 2251 853 681 516 4301
at 4095 2772 1911 847 9625
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#3 Principal component eigenvalue of the women of
fifties and principal component factor loading amount

¢4 Principal component eigenvalue of the man of
fifties and principal component factor loading amount

A EFR EAE F5R REFTGE B A ER EAE #F5%E REEFSHE
E 55 No.l 116666 04167  0.4167 FE RS No.l 11.8815 04247  0.4247
FE 53 No.2 81485 0.2910  0.7077 FE 5 No.2 6.9505 02482  0.6729
FH5 No.3 1.2100  0.0432  0.7509 FE 5 No.3 12767  0.0456  0.7185
FHi5 No.4 1.0308  0.0371  0.7880 EH5 Nod 1.1476 _ 0.0410  0.7595
IHSAEE  EHSNol  EFEFNo2 FRFNo3 ERS Nod EHAEHE  EHRSNol  EHHNo2 EHHNo3 EHSNod
HE 08751  -04188  0.0072 -0.0449 HE 0.8776 04164  0.0543 -0.0191
HE 0.6859 0.6187  0.1137 0.0580 BE 0.7588  -05153  0.0798 0.0336

BT AMSE 06703 06335 01067  -0.0749
BYIAME 07062 06109 00524  -0.0549

B 05981 07137  0.0153  -0.0354
LA Mg 06777 05048 -0.1598  -0.2532
t v 7iE 0.7153  -0.2826  0.1569 0.1095
AR A% 06266  -0.5830 -0.1441  -0.2447
T A b 06546  -0.5984  -0.1488  -0.2919
& B 0.6244  -0499% -02019  -0.3290
v v 7 0.7468  -05767  0.0470  -0.0726
BHE 0.7826  -0.5241  0.0620  -0.0267
B ERiEOR S 06362 -0.3280  0.1694  -0.0789
MeEtEE 06375 06714 01364  -0.0045
Jon B il 0.6160 0.6697  0.2046 -0.0709
Bins 05198 06221 -0.1100  -0.1381
JB 05692 07103 00138  -0.0173

AP RE 06134 06241  -0.2556 0.0643
& EigE 05949  0.5709  -0.4613 0.1695
THERCKRHE 03687 03659 -0.0933  -0.1975

N i 04174 05087 06154  -0.2203
THE 05518  0.5858  -0.4765 0.1528
R 0.6537 -0.5811 -0.0692  -0.0860
JRIEE 05293  -0.2654  0.0040 0.4131
N 0.6956  -0.4631  0.1649 0.1775
SEAZREBH 0.7258  -0.3381  0.0047 0.3208

TR K 0.7088  -04521  0.0706 0.2832
TR /N 0.6497  -0.3%43  0.0526 0.3493
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BMYIAME 06126 -05012  0.0252 0.5067
By A ME 07511 04923  -0.0008 0.3189

=3 06609  -06254  0.0660 0.0224
LA ME 06913 0507 -00738  -0.1082
Ly 7ig 0.6586  0.2238 0.0992  -0.0659
PRI A% 0.6252 05270 -0.1403  -0.0233
e SN::! 0.6578 06142 -00860  -0.0720
P& 06649 05893 -0.0464  -0.0092
v 7H 0.7560 05191 00643  -0.0265
=i 0.7900 04983 00982  -0.0189
B ERIR OB X 04562 02409  -0.0726 0.7857
BBt 0.6297  -0.6533  0.1140 0.0304
1 e 0.5822  -0.6823 02608  -0.1386
Hikm 0.6123 -0.5735 -0.0325  -0.0784
e 0.5536  -0.6516 -0.0028  -0.1219

BeEgEEhm 07134 -05193  -0.1949 -0.1372
BB LigE 06891  -04423 -04744 -0.1188
ThREKHE 05034 -0.3705  -0.1634 -0.1329

KERE 0.2765  -0.5786  0.6695 -0.0973
TheE 06388  -04506 -0.5171 -0.1308
R 0.6214 0.5768  -0.0841 0.0530
JR A 0.5096 0.1872  0.0973 -0.0686
A B 0.6186 0.5114  0.1339 -0.0512
SEAE B 0.7496 0.2635  0.0946 -0.1189

TR 0.6600 04307  0.1764 -0.0623
T RN 0.6505 02708  0.1921 -0.0197
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+5-1

Mean of measured values of the standard model in each years (Female)

FEkg FE HOLAIE RIZATR

Bl 1AM ¢ /% BOBE JIANA BH

(mm)

201%  Mean
S.D.
Mean
S.D.
Mean
S.D.
Mean

S.D.

401%;
501%
60 1%

50.05 1575.00
254 1425
52.331544.43
229 2781
55.23 1539.83
1.35 19.65
51.34 1502.60
1.60  15.34

968.73 967.35
16.24 11.18
933.74 932.77
19.82 22.24
927.57 928.73
20.59 2517
931.16 910.20
16.14 13.08

912.07 22574 33747
1482 984 1221
872.90 251.23 337.43
2178 878 17.75
876.10 260.35 343.08

946 838 16.01
865.28 25448 333.12
1321 1130 7.56

ty7M BM  RLAROk:

iG]

214.71 630.53 757.13
14.32 2046 3574
22561 71357 797.00
1541 2842 52.26
236.22 726.50 855.33
1190 3153 31.95
247.60 72740 857.60
1154 2169 41.85

901.07 885.93 67540
16.73 17.11 20.62
916.43 901.86 705.57
29.79 2418 1886
949.33 925.50 718.33
18.08 10.63 50.29
929.00 900.60 716.00
1764 493 10.77

913.85
15.16
886.36
16.31
873.98
26.40
857.94
11.20

B Bk

BTE E0hh WALk THRAAE ABE

THRE WEEE REE
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TR

201%  Mean
S.D.
Mean

S.D.

401%

5018
S.D.
Mean
S.D.

601X

841.17 693.33
18.03 32,60
824.29 653.29
17.93 2551
792.97 648.83
21.85 21.95
781.38 643.60
20.51 1069

716.33 416.73
1543 722
687.43 403.74
21.56  9.10
667.17 399.20
1446  7.23
667.40 391.04

868 781

392.57 27534 417.19
771 1633 11.18
383.57 257.94 409.87
10.71 1447  9.50
376.22 257.27 387.58
475 1252 1962
373.10 253.78 379.70
598 14.98 15.85

334.24 219.07 111.02
8.09 1240 865
324.67 23744 11131
1281 1061 885
315.50 241.37 106.87
607 977 438
317.24 231.04 105.50
9.75 345 5.21

519.53 343.80 339.67
1323 1244 1191
531.86 347.29 34043
2759 1555 8.08
520.83 339.50 346.00
1550 1381 10.64
497.80 337.60 336.40
2786 832 9.29

203.20
6.16
202.43
6.95
205.50
2.07
206.80
8.11

#5-2 Mean of measured values of the standard model in each years (Male)

BiElkg Hk

HYZAME BILAME

BE  TTAMG v/l BWEE JIANE W

(mm)

By 7H  BH  REARORC

i e

20/ Mean
S.D.
Mean
S.D.
Mean
S.D.
Mean

S.D.

401%
501%
60 1%

65.68 1712.55 1033.04 1028.01 998.26 268.97

3.26 28.08

64.97 1662.33 1014.18 1004.99 965.33 289.39

371 2434

62.95 1630.25 997.23 981.70 941.75 290.82

291 2171

60.23 1608.00 947.10 956.80 926.65 282.78

234 2775

19.63 20.81
19.36 1841
22.13 20.50

401 872

335.42
13.97
336.19
11.45
337.93
10.92
334.48
744

13.74 10.58
2339 741
1713  9.68

3765 2.82

80745
34.11
849.33
2161
854.58
17.72
861.25
10.44

220.36 740.73
2248 29.13
234.48 825.17
15.15 19.68
233.33 829.17
754 29.99
240.50 853.75
6.53 24.51

938.64 926.64 736.00
23.94 2507 53.60
946.83 922.42 740.67
17.29 2165 13.13
941.00 916.17 733.58
2717 2087 20.36
946.50 919.00 730.75
41.27 2722 41.23

966.92
18.12
939.26
2847
924.48
14.49
910.65
7.26

BERE BRE BRTE KSR ERLER TREAER XRE

Thik HHEE REE

N

CIREPH TRSCCH TR

201 Mean
S.D.
Mean
S.D.
Mean
S.D.
Mean

S.D.

401€
5018
601%

902.95
20.12
874.32
14.08
859.53
11.37
855.45
4.73

745.73
17.33
723.25
18.07
705.83
20.88
689.25
5.12

751.27 451.83
2474 887
725.08 446.18
30.10 9.83
705.92 435.25
26.29 10.54
684.50 430.73
2729 10.55

429.27 299.16
9.72 18.58
416.87 286.68
1035 10.55
413.40 287.83
554 14.29
411.78 28248
562 18.83

440.53
14.36
42543
10.59
414.89
11.85
412.60
3.35

36147 253.29
9.75 13.92
350.88 254.32
13.06 11.38
349.11 253.74
832 947
348.30 258.63
488 933

112.52
7.28
116.08
8.25
108.61
5.99
106.88
9.33

543.27
24.50
517.50
21.17
520.67
22.01
488.00
23.85

363.91 373.18
11.67 18.14
361.25 366.67
10.76 1267
358.00 361.08
13.76 13.53
361.25 327.75
11.70  5.12

22345
11.22
218.75
847
215.08
7.09
212.75
10.37
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1 Comparative radar chart in each years (Female)
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B2 Comparative radar chart in each years (Male)
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BN TOESHABICBITEHERED Y — VRED
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B3 Typical walking posture of men and women

Ml oy FI WIS X BH5AT7ERIE, BITE{EICX
HARTAEFOWE Y EARZHE L, EE
ERICBIT A BB ST R, pERE L, EEEE
RDA8EE AL F D28 TH A, WHEDOE
KiZ, BEBOI 2 by TRy E LT

BATEIfEIE, PL v FIVoO#E% 3.0km/h,
3.5km/h, 4.0km/h, 4.5km/mh D4k E L, 2L
Sem b — VOMERO 2504 Lz, Hi7Ek%
AT b L, SR >~ A 7 24 MMpro-
2DdA % BTt L7z, JlE I v 2 364 s
A IRTIEGER, B, REEEL, RS,
fARLA & KnF Db, Kinfri, AARERS
L, BARRE, ENRR, EARER, BiRE
e, O UETHS.

[4 Reference mark used for measurement

WAL B & B RS A R R A 5B &, AL
H S Wl R A TSR DBATIEIC BT B A
(A) OLALRE K7 SOMEELE, %
B OBHRZEM A & B OEE LM RT
SDEFR B, FATMEOWERT & BFRIED
BERFIZAL R[5 L [6 1R T

5 Measuring point in walking angles

AT HE 4.0km/h (S BT B, BRSOV TR
WEAT > oAER, BRERBREAT 1 7 ESF v —,
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[Z6 Time series chart in walking angles

HEEM 77 7 2P SE RV OBEL-ER,
BibRR g L EREOME (A) 1, 10" ~20"
DEHFTEALL, THRELZAIH ICHAR LZER
DfE (B) PHEIMLIEDAREICRAKL BB L
DBHOPC ko7, LPLEKAETKRT 1 %2/
LGS, LURFEESBICEIE L 2WnEEZ,
T A—F VT 2 TRADIDOBHLESE LR
12 5MRRE AL LESLETHILE L. D%k
MRICBIT R80T, ABICBI A =% T
— Y DRRET AL N-RIEARE £ 1312 T 5.

2. 5 EEEUY A IWBRE=ZRTT—2IC
5, BLT¥H=RTREX—F
EFILOESR

50 AVIRYE £ 7 WV Wik & R RIF R R

OHWEREBRLE 1T ORI L, MBI =R
MNEEHISE GEMRFF=22 (BF) #) THREL
2. BEREOFAEHAMEEZREIZRT.

. 36 Main measured values of subjective body (cm)
m

B o
5k 169.0 154.4
#HE (kg 69.0 54.0
YTk 87.1 74.0
IRy S 94.1 91.7
1 95.1 95.5
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® L2 ZRICHER T — ¥ %, MetasequoialLE
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17 Three-dimensional picture of a standard lower part figure nude model of men and women of m iddle-aged and elderly
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8 Middle-aged and elderly women lower part
standard body corresponding to movement
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