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Abstract

The purpose of this study was to isolate the observational error included in plane
photogrammetric data and suggest more accurate and suitable method for body shape
measurement. Three experiments were carried out in this study. First of all, the variables
which can be obtained from photogrammétric method were selected among the data which
can be measured improperly by direct measurement or showing large deviations between the
samples. Secondly, the height, the width and the depth of 50 subjects were measured by plane
photogrammetry. The result showed that plane photogrammetric data contain significant
observational error even for the same variables, as the angle of which photds had been taken
changes. Therefore, in order to reduce the observational error and to measure the human
body accurately, three-dimensional measurement, stereo photogrammetry was employed in
the last experiment. As it is important to isolateonly the observational error by plane
photogrammetry and to exclude the accidental error caused by movement of human body
subject, body shape model(manikin) Was used as subject. The result showed that the average
observational error by plane photogrammetry was more than 4 ¢m in the height, 0.85-1.29¢m
in the width and 0.49cm in the depth.

In conclusion, it is not adequate to use the height obtained from plane photogrammetric
data as human body measurement data. And the width and the depth should be used
cautiously, even though they are relatively less significant, the error still can make some

difference on clothing construction.

Key words: Stereo  Photo, Photogrammetry, measurement, indirect body measurement,
observational error; £ W, AAAZ, 71324, A&y F4A2
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<E 4> FdFA20E 56 429 3aHY e
71Z4 X Y Z Ox or 0z photos

1 2.864 2.669 1,199 0.001 0.002 0.001 2
3 2.898 2.794 1.383 0.002 0.001 0.001 3
4 3.012 2.795 1.391 0.001 0.001 0.001 3
5 2.845 2.790 1.361 0.001 0.001 0.001 4
7 2.895 2.689 1,043 0.001 0.002 0.001 3
8 2.871 2.670 0.945 0,001 0.003 0.000 7
9 2.864 2.668 0.877 0.002 0.003 0.000 6
1 2.962 2.672 1.198 0.001 0.001 0.000 3
12 2.962 2.670 1.045 0.001 0.002 0.000 7
13 2.963 2.655 0.944 0.001 0.002 0.001 4
14 2.962 2.652 0.876 0.001 0.002 0.001 5
20 3.103 2.799 1.195 0.001 0.001 0.001 4
21 3.076 2.768 1.039 0.002 0.001 0.001 7
22 3.115 2.766 0.947 0.002 0.001 0.001 7
23 3.127 2.766 0.878 0.002 0.001 0.002 7
29 2.959 2.873 1.192 0.002 0.001 0.001 8
30 2.961 2.854 1.038 0.002 0.001 0.001 9
31 2.961 2.874 0.943 0.003 0.002 0.001 10
32 2.961 2.890 0.874 0.003 0.002 0.002 9
33 2.873 2.868 1.190 0.002 0.002 0.001 5
34 2.891 2.840 1.038 0.002 0.002 0.001 5
35 2.876 2.866 0.943 0.003 0.002 0.001 8
36 2.868 2.879 0.876 0.003 0.003 0.001 8
37 2.814 2.776 1.192 0.001 0.002 0.001 6
38 2.846 2.769 1.041 0.002 0.002 0.001 7
39 2.808 2.769 0.947 0.002 0.003 0.001 6
40 2.798 2.769 0.879 0.002 0.004 0.001 7
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gk ARl BE @t s8] myol ofd A5
= 3k Alele] A 2 oA L FE=A o4

astsled, Azt eeF oS AR 5 A &
o] #et,

AR ARG Y W EE sREde A 2
ol s€ ol A WA Hedl (U4,
1997), A4ARAZFIMNE WL yEo] Bgks)
A Hel, 2R & ATl e 4SS JHe F
i Qe oy F4E 3 Aoz AR
FHe A5 [ 6]o1MAA 4, 100 ko) 2o
oAl X&Fwhgfo] &obgpe) Huz, 7y A}
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Fg'g"‘ ) LaL i SED o
[ 7] 13578147 A4d A4

H(ox, oy, oz)-& ¥IELEPd, Z&o ¥i8 Y, X& 43
7} 3w, 4, 108 B$FFLNA B4 AEol 7,
AR kel 79 X3 A7 Y& Aspach 27
eRd A& o4 4 ok

EAPY-G $H 3% o (F Dol FF o FAH
By 7 s EA A 24 0, 0020]3le| Bz of
& cma9] 2 g4kabd 7 Z1EAY dgEe e &
A= &4 0cmelA ) 0.2 cmr)t Heh 2™ olH]
A4 QAEHA 9] A= IAF AR AFF
o} & 4 glow, SlAlAAZER o AEH FAE
AEA 2 Hu 2mme] 225 AA =, A1z 2
o] Az Ay A Ael7} e Af AT
1.25cm~2 .09 cm] ol ¥ow, ¥olgEe] Af
0.96cm~1,15ecme] =folg 3.1 Aol vlmE f fv)

% 238 vEriglens HRAY £AE ol

alamsted o a4% stelaigich,

[27] 7]5] AAAAAE leie] $3=3} Faie) F
Alo] Aulo] 252 135 HAXZ Zolck 2 ol
Ae) NzR e 7 AR AR, olAEA, W
ALLYE SERe] Yglod, FEZAVAT 4
23 339 H¥LYoz AGAAANS 0= Agolne
oA WASHR wskeh el FIAAs
W] wpAe} QA E3HEHE AAE olv] ER 3
2ol T Aol AT AL HAEZ # F
oza W 3N REEF LE 4 gow, 1=
A N2AE A1 3NAHIL olo] ol AL AR

o TAReRAY AdE Ak 2 APolAE
Wul, %), Folg%el A44ag BHow sHew
Bezs DA E 499 ¥, 429 3349 2

MEAIRE A

@/\ i
LS#)

‘E W “)'f
C

a8 8] A4elAdAe Y=

B2 Aa% AEsged, vul, FAYE 59 A4
Az 71EA A A7 #AelE A AR
AS AHEste ek '

4) AgHT}

OF Db

FeilAz el o8] AZH Folahse 7 354 4
25 A4E AW was) 2 (F 58] AgFAle|
a—c, b—0), 0.1el4 1.7374A8] a}e[7} gloxm] QA
g Aol A s} shRFA 2 AR 7S FAFelA A
) A4F Ay xlel7) S ek =3 FH 5
m7re] s}l 0.1~0.51cm, A=A} §&ivte] Ao
£ 0.54~1.7T1cme2, Awe] 75 A7}k & Aol
L1

&, A, FaldA AEH Ayl P+
o} QA SR ol 4F A4S wlmeE A=, A
#0] zjoli= Z}z} W 4.45cm, 4.42cmeE 4cmo]
Ae] zlelg wde), Z gEwE g T QAR
¥ 3}e] el 3.38~5.54cm, $&uiz) A AAYH
8] Aol 2.85~5.58 cm7hA] vpebstEw], FdAAY
off 2|§t FolFFA 47t FAF Gl & o] Fris]
o] el Aelahs AL Zhakddd, slalApagel o
G 3} Faso] ehd 2 vheted A4 2
ol 2 2% Aolzt Ak whebd HgAhd el ¢
8 E4A F 2ol oA FAAE AHEE= A0
Ageba) hobe A2 ¢ dsich

@ vElaE

HeApR ol o F 59 AREAE A e ]
@epd, 2485l v} 0.16~1.4cme] Aol § 23
ot 7HdulE AlYsh Asde A5t o ZA vl
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<E 5> udd A3E Eolage A4 (9] : cm)
A % g AR 24 A 2 4po] e X 4ol
ikl g AA A=Y a—c b—c |d-a, d-b; d—c
¥ Ad@) | FA0) | $39() @ |

1 116.49 ‘ 114.76 119.87 1.73 3.38 5.11

5 131.76 133.19 136.09 1.43 4,33 2.9

7 100.94 101.48 104.33 0.54 3.39 2.85

8 90.34 89.34 94.45 1.00 4.11 5,11

9 83.15 82.11 87.69 1.04 4.54 5.58
33 " 114 48 114.58 118.99 0.1 4.51 4.41
M4 98.27 98.78 103.81 0.51 5.54 5.03
35 89.37 89.52 94.31 0.15 4.94 4.79
36 82.19 82.62 87.56 0.43 5.37 4.94
Hq F 1.14 0.29 4.45 4,52

A Aol (a-c, b-c)& BRAAGeI A AWA4(a), FAA4(b) 5t FWA+(C) k8] Aol E w8, W
gl A 43fo] (d-a, d-b, d-o) e ALY @3 HAANE A, F(a, b), $E( FH ol YnlGok,

<H 6> AU A42H vH g5 A4

(5h4 : cm)
& FAudd 4eE x4 A= uhgg
7l ApAl W) YA () | H4abel Hasel | Addtel

LIy A (a) F(b) a—b c—4 ¢~b
1] 11.59 10.94 11.37 0.65 0.22 0.43

7hg v 3z.11 33.51 28.82 1.41 3.29 4.69
324 22.92 22.76 23.03 0.16 0.11 0.27
] 30.47 30.19 30.65 0.28 0.18 0.46

v o] 32.45 32.29 32.93 0.16 0.48 0.64
B 0.62 0.85 1.29

‘A HFAel(a-b) & HAAAHAHS ADA]f(a) 9 FHA4(b) 2ke) Fol5 o) s}e, "J'?‘ﬁ Hate] (e
-a, c-b) & YAAA(c)  FA A 8] A= (a), Fd (b)) Aol & ofui ey, |

s, Fheuve 4% Be 4Ruske o, A
o) FFRAT Qo R AAHTY FYAPAYol -
o wehd Fdold #9% A Aol Ve o Yo
Wol FAFIRRE A47} 2 vehiohn 238
S Aok Wl A3 Z Y] Aok FolF
Zof Wlm W A& ASST A ebston,
AR719) FALE HENQRSAel RRglenz 7} 5
2UE T A4S AiAoz AL 25}
Velskeh ¥ 4 g,

Py A2 2528 Aol (E 69 c-a, c-b)E ¥

wapael ¥ Al AbEH g YA AT AL
0.11~0.48cm= 0.5cme|3te] Ae]g mgled, F
W AAAEFE e Zlel+ 0.27-0.64cmE A
Hae olrct 2F & Apolg Wgleh v AR
FAael 717 #e, o, dwolviv|abg AnR gt

€ %7 0.26cm~0, 46cmo E, o]% 1/105x24 A}
A4 2e] fater FE3EI] ol2l9n, wA o]
Aol 23 23} sy glenz Axe) e HE
At A8 e +39 24 4= YdT AlEd
ot
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<E 7> Z3dbgd 4A2d FATSY Ae (4 : cm)
\1} % 2y AR A4 Ay Wy
BAAY DEREEICRENE Y Agel | A4Hel

5 A2 | $2Eb) | a=b c-a i cb
7} 57l 21.23 21.31 21.01 0.08 0.22 | 0.30
# 2] 57 17.81 17.82 18.38 0.01 0.57 - 0.56
R 21.58 21,14 21.89 0.4 0.31 : 0.75
oJ o o] 57 22.89 23.41 23.76 0.52 0.87 0.35
i 017 | 0.49 i 0.49

A0 Aaatel (ab) € BRGNS ARA+(a) 9 FAAL (D) shs) A F slulshel, PEE A4l (c
-2, c-b)& AAARY () F BRAAG ] A (a), FH(b)4s] Aol E vl ek,

F2ae Avive sleiulg Asie A e
d wdo] F45 oAHE wel LUHIL Yt Aoz
ARHH ol dAE ez @ Aol A4 e
ahal uct Fue) 4AE HE QA A 237t o
A% G 7Fsdel i Aoz nalg

2 golol vlsl AL AelA it d97) Fom
2 olol uld] A& 231% Bol: Aos AEATL,

® SR

EARE F AL Yeld 544, AT
o) A selhe 91§55 Zalazekd
o g WUEM B, B Holhe A A4
Aol ALgSRLem] FolAE Auol AZHES] H
7 9T AFAAC] 1 Aol G4elnz A4
Qe 2 g3

E D] Weiaaiel o8 Agd ¢Av FdEE

0.01~0.52cm®] zjolg Hyirh Fuie] YA &=
€ Awlel AFoo] = WL Fuie] ARedg eI
Aoz $Zuis) HE2e Aalde] Yao] FUdch
o}, 433 75 2AR Az Zele WSt &
A3HA #FHh A o] ehal= Ao} A 5AEAlS A
o] 2. Fo| Eits]o) ehd Apelek & 4 ek ¥
HapA el 23 HEwle] ALEA 9} SlA AP Fe ol
o8l H4eke] Aol 0.22~0.87cmZ Y7 0.49cm
o] spolg ngow $Zm it lAALA Sy e o]
+ 0.30~0.75cmE Y 0.49eme] zlo]E w9l
V| gFE-9] 7158} vlaks kR 2 ol Fol w[3} A}A
A4 gl W7t Fo o g Eo|ihEe) us] AL 2
2% 3ol Aoz Agsd, ozt AddE d4kes

gl zlelel= A zlokdlsl v Ixe AL W
ald9] A% 2x7t o AA 4 Uk 7oAl dE A
22 JAEr,

m 42 ¥ ®MA

£ dTE QA 2 24 W F sz el el g
Laet A2 sjopstn, wop A ETEAY YA
Aub-S AA 57 A8 gAY YEE o8
AAGAA 22 AAY A, oo 2L ARG A
g et

L F5A448A5 ], FA, Felahge A4
227 ] A F A gz 7 Hat F FA
o] AYEs} HojNmz AFEPwl o zHAHZAe
o3 &3¢ Wado] JFH ik

2, Gl Aol 28 Q@G AgAF A= F
A FEojatx 2t Aol wal A4 o]zl 3iS)
ok, JugEe] 75 A FadolA Aed HtA 4
Atol A 1.25cmol|4] Hx 2.09cmy.e, ¥ol¥
2o ASE HEFAY aolrt HA 0.96cmellA] Az
1.15cmE 9]0l whe} Hd A2 Alor) AFol

AT Soll QlAe A4-5 FAse AS FYAY 24

£ 7rEA A 4 9l wieke] 2 4e) P agcl

3. A, lAAE SR el 93 Y
AQAN AR E FFA ey Fo|FHL AF
sloflA] BAE} A5 YA AASFAYA 2k Aol7) B
4.4cm, HAEFFolAN FAG Aot YAAAZAHAZE
2] Ael7} WE 4.52cmP s, HulRHEL Ay &
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ARE A}l JAARSAH ALY Aolsl HE 0.85
cm, oA S Ao AANAFAR LY Aol
7t B 1.29cm, FAREL 3, $EdM 24T
A 42} QAR A A k9] Aolr} = F HF 0.49cm
= el

o5 A AHAHA Y= FA7F 282 By
A o] 2§t B2 ABES) dejFckn AJ7EH,
ul et FA|aE9) AL A7 FAZ sl 5
< 0.5cmr|ale] Aold Be oA HE SF o o
FT7ANE 9%E 5 Uv FA =R AF5E 71E
g aAe] vebytdy,

olge} AEE vlgloz B d-To4 3i4 ¥ F
Atgthed] AR PR AE o] 8% 7S 34
A FHEFE AFSe HAE AXN Z8E S o4Ee
PA4E a2 AL 5 Yo o]F o|&dh Auto
-CADAA vin} A 5o AAANFEE &
g Fade] AXFA L} AR = FHo| spednE
YA Yo 2 TN 3o 7 dAFE Fp5Eie)Et A
Bdch 2#v olF A= EANYESY AS
MartinZA el o S |42 AAANEE A3k
of ol Z}e]7} =rlel wigh dAF7h Wased, Ao
FE2| AL F A E AAARA AR st ek
o7|H Ale] Ho] F2] 2NN F HL AW FE
FAol s Aol 4 e Aot ek el
A olg} g d-7-Fol AgdArty QA9 &4 77}
A -g |43 7)€ whel wld 2Aslnz) 5t
€ F5ol diel A uges £4¢ 4 glenz ¥
o} folq wilez QM| & o] o] Foix|ela} A7ty
o},

k!
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