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Digital Human Model Simulation System

O Digital human model simulation (DHMS) system: 7+ StA MO A CHEQIXN 2 E S M MHSHO
2280 =72 A2 (Jung et al., 2009)
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Representative Human Model

O CHECIH 2 2 (representative human model; RHM): A& A 7| CH & 217 (target population) 2]
IRV E SAELE Mt i &#SH= A==2f 21K 2 & (Jung and You, 2005)

Anthropometric

Target population : :
QIEL AT design & evaluation
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Taxonomy of RHM Generation Method

QO RHM2 MF 24 H§& Z0tofl Wat 27kX| FH 2 Mg & = AZ(Jung, 2009) A
Boundary method | Distributed method \ Focus <
L
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Ilustration

Buttock-knee length (cm)
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First component Abdominal extension depth {cmj

o o THAX| 2= K| = (one-size product) A A
Application |, of - w1 7| ZZ A, AHS A 271

_I_o—|

« Ct& X[ =X & (multiple-size product) A& A|
0 o2 RHZH

* Grid method
(Robinette and Annis, 1986)
* Cluster method
(Laing et al., 1999)
* Optimization method
(McCulloch et al., 1998)

* Square method
(Bittner, 2000)
* Circular method
(Meindl et al., 1993)
* Rectangular method
(Kim and Whang et al., 1997)
* Boundary zone method
(Jung, 2009)
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Distributed Representative Human Model

aQ AP O E QUM 2 (distributed RHM)2| -d-2 o| 511 22 CHS X|=X| & (multiple-size
product) 5! CHZFEHE M M(mass customization)2 2|2 X=X Al (sizing system) 7HE0f| =&
g0 QU0 0|0 Stz A|AHO| Hasgt

| KLEEEEE

Buttock-papliteal length [cm)

high clearance (o) Popiiteal felght jcmj

(a) Grid Method (b) Clustering Method
(Robinette and Annis, 1986) (Laing et al., 1999)

Buttock-poplitzal lan gt [om]

a0 ji
Thigh clearance [cm) Poplteal height (o]

{c) Optimization Method
(McCulloch et al., 1998)
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RHM Generation Method in DHMS System

DHMS system2| RHM ‘&l 2 percentile & 311t custom-built HHO = L&

Limitations (Jung et al., 2009)

1) Percentile 221 A A CHAF Ol (target population) O] CH2F RHMS| CH 2 (representativeness) |

—

2) Custom-built & #: RHM M d 2 & M(generation efficiency) |

. body sizes of RHMs 7
Percentile method Ul (RAMSIS®) 2
e Z e} | e: @ |
sie]eie]
= earance: § &0k --‘---gu;- .
2 HA -" e ’L ThL’J_mhtlp Reach: 555- . ; .
Boundary2} distributed RHM 2843 A| AEdl £ :
':::D Lllenu Create New | ﬂ 50
A WA E RHMO| CiTt 24 7|5 ER s s o | s | €===F= Distributed method
a5

tm‘

60

“ ofaiAb),

2) Inputting

5
g Build Human... =]
Mostly 3 (51, 50, 951 percentiles) il
r & Female en ﬁ
Abdominal Dep.: 3t
F © Male
. H : = 2F
(HFES 300, 2004; Meunier, 1998) frite Ho Nakhdtads *
Acromion Height: = 1F L
" Wery Short " Short o bdedium " Tall " ey Tall Reference Year r g ol () :
3 1=}
Carpulence [Key Dimension : Waist Circumference) 2010 - fim Lendlh T ’ Centroid ~
. i o -r
" Slirn ‘W aigt o bdedium ‘W aist (" Large ‘Waist Elﬁcmm\a\ Br % 5 e .
Proportion [K.ey Dimension : Sitting Height) Age Group Bideltoid Br.:
r 3t
" Short Torso + Medium Torso " LongTorso | 18-70 - Buttock-Knee:
! 1) Calculation & <--4-- Boundary method
 Mitten-like &+ B-Finger Hand " Maked v GIND " DIMN /SAE ) a Cu a Ion 7535 féll 71‘3 ,é —1‘ [I] 1‘ é fIS 4‘1 5

First component

Custom-built method Ul (Jack®)

20 25 30
Abdominal extension depth (cm)

35
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Research Objective
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O Distributed RHM 4’4 7| 3 DHMS system 4 m}<}
v Distributed RHM 24 &2 (grid, cluster, and optimization method) 5! M8 EXHF L
A A7, B AA W, ORI EE K= 7)) 2EH F2 A

v DHMS system (Jack, RAMSIS, and CATIA Human)2| RHM 4 QIE{H| 0| A mtet
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Distributed RHM Generation Process

Step 1: Extraction of
key dimensions

Q Distributed RHM ‘8-d & X}(Jung, 2009)

Step 2: Determination
of distributed method

75

Step 3: Determination of
body sizes of RHMs

70 ssssssmanas 4 AD1: fl(Kl’KZ)
ADUN T :@: &:--»>0ne RHM<  AD, = ,(K,,K,)
AD:2  Reducing Ki k.| o220
variables K,  © | it
: — 2 s U@L
o ST AD, = f,(K,,K,)
AD, Tolerance S
Kl
. . . 1
Factor analysis Grid method Estimation Used
Principal component analysis Cluster method Real case statistical
method

Regression analysis

Optimization method

Note: AD = anthropometric dimension, K = key dimension

fwn Ee3idea
toY izt
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Distributed Methods

Grid method Cluster method Optimization method
ey 5y _
E 5 N §
= = 34 =
5% g2 E
[llustration = ) g
T Tl =
@ 40 :g:l-
20 g —~74 5
_ _ I . a0 Fopliteal height {cm)
Thigh clsarance (cm) Peplizalheghi o) Second componant i 5 ’ First compeonent Thigh clearancs (e " J
* Robinette and Annis (1986) e Laing et al. (1999) * McCulloch et al. (1998)
* Rosenblad-Wallin (1987)
Study  Moon (2002)

» Kwon et al. (2004)
» Zheng et al. (2007)

Determination
of grid

* Determined as the centroids of
the grids formed to
accommodation rate of the
target population by grading
system

* Size of the grid was determined
with a design fitting tolerance
value

» Determined as the centroids of
the clusters generated by K-
means cluster analysis in the
space of the factors

* Number of clusters was
determined by the trend of
within-cluster average
distances

* Determined as the centroids of
the grids formed in the space of
the key dimensions by applying
the Nelder-Mead optimization
algorithm

» Optimal location was
determined by the loss score

Foy FuTudiie
) M EESE
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RHM Generation in DHMS System

0 CIEXOE AL &= 371X DHMS system®| RHM 444 OIE{B|0| A S mol

i

Jack RAMSIS CATIA Human
Developer SIMENS, Germany Human Solutions, Germany Dassault Systemes, France
Latest release ver. Ver. 5.1 Ver. 3.8.30 \er. 5

Database / Nation
(Reference year)

US Army (1988)

Germany etc., 17 nations
(1984 - 2020)

American, canadian, French,
Japanese, Korean (*N.S.)

Gender Female, Male, (Child) Female, Male, (Child) Female, Male
**N.F. Fixed 4 groups (18-70, 18-29, | N.F.

Age groups 30-49, 50-70)

Number of anthropometric 26 24 N.F.

variables (in custom-built RHM)

RHM-generation method

Percentile method
Custom-built method

Percentile method
Custom-built method

Percentile method

Number of anthropometric variables: CHEZX Q1 2 2=0| QIK|H =2t H| =

Limitations

= Gender: 24 Q1771 D2{E|X| %S

= Age groups: CtZet AELCHS| Q17 M2 E|X| 43
=

=

Foy FuTudiie
) M EESE

RHM generation method: distributed (or boundary) method 2t -S| X|
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*N.S.: not specified
**N.F.: no function
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System Overview & Activity Diagram

File Wiew Help I nDut Output
Target Population
Database: S &rmny (193830
Gender ;
& F | .
- remae Input Processing Output
) hale
@ Ratio (%) Fi:mg= 70 a0
Age Start
Murnber of Age Groups: 4
10s
Ages s
30s olx| ME DB
40z (Anthropometric DB)
Ratio (%) 20 40 a0 10

?
gl
Z0
=0
=
0
s
©
b
D)
O
s
)
i
&

+8H8 B U 24

E ey |

(Accommodation

\l/ \l/ evaluation and analysis)

Target Anthropometric Yariables

Re-selection

Distributed HHM-Generation 24 0e A7 ¥ 2A e AN 1Y HEAZARIE 24
1 E o of Keu DI . (Target population (Target anthropometric (Distributed RHM 9@
[1] Estraction of Key Dimensions decision) variables decision) generation)

End

Analysis ] l Jser-defined

() Factor &nalysis (Fa)
=) Principal Component &nalvsis (PCA)

3K AlZat
(3D visualization)

@ Regression Analysis (RA)

[2] Determination of Distributed Method
@ Grid (Robinette and Annis, 19586

) Clustering (Laing et al,, 1999

() Optimization (McCulloch et al,. 1938)

(Distributed RHM generation J

method determination)

[3] Determination of Body Sizes of RHMs

@ Real Case () Estimation

Generation

12./23

Copyright @ 2010 EDT. All rights reserved,




User Interface: Target Population

O 37HX| QIN|ZE™ pBE | CHYsh Medq}

— 1

AYAEHS N TS5t E S e

Target Population 3 Anthropometric UsS Army Korean
Database: LUS Arrny (1958) -] ‘ Databases US Army Pilot Pilot
Gender

Year measured 1988 1988 2007
*1 Femnale
hale Female 2,208 334 -
© Composite (%) F:M= 70 : A0 Sample Male 1,774 487 1,237
size (n)
e Total 3,982 821 1,237
Mumber of Age Groups: 2 + (1,2,3,4)
Range of ages 10s ~ 40s 20s ~ 40s 20s ~ 40s
10s & &
Bges iga E
o Q| ZiZto| HI 22
40 Maximize Z—= EE&ES-}- Gender2} age group Z 22| H| &2
s 00O P | nEste A AR 4 55
Ratio (%) B0y 40

subject to

< Algorithm for extraction of target population > z; <y for all i, j

Ler x,; = # [will be selected] of i(gender) aged j's Ry Ry = Z‘T'Ff : Z:ITMJ-
y;; = # [in database] of i(gender) aged j's ’ j
R, = # in k _ratio cell Rygt Ryy i Ryt Ry = ;$e1o : Zﬁ:l’-ezo : ;$e3o ‘Zﬁ:l‘-eqo
i= F, M, j=10,20, 30, 40, k = F, M, 10, 20, 30, 40 x; >0 for all 4.y

F Tz N
) MBS 13/ 23 Ergorromk: Dusign




Target Anthropometric Variables

HE2F 22fF, A+RI22 2R/ (Youetal, 2004) 50 0| ok MELO]

Target Anthropometric Yariables

selection
0fl: 7t& =28l (Chest circumference) S MEHSI= AL l
Human Body Major Class Sub Class Selected Anthropometric Yariables
IChESt - 'I Anthropormetric Yariahle Measureme,,,  Sub Class Major Class
l Chest Circumference Circurnfere, ,, Chest Trunk
iCircumference -
— QIH|Z™EHE: 257 M A(You et al., 2004
S — 928 | 228 | A+su UAEARF 32
[[] Chest Circumnference-Below Bust it ki
[[] Scve Circumference-Over Actomian T 7r= ol Axillp heghr A=
[] Shoulder Circurnference L H) Fiseromial treadth R
Bideltod tresdth =FuH
Chest bregeth ERIEE L]
=7 Chest depth e
=7 Chest cireurnderence s
Y | Waist height e
Waist height, sitting e bl
1 H) Waist bregedth EERL]
=7 Waist denth BER]
=3 Walst cireumdersnee EERSE]
[ Add l l Clear &ll l l Delete Checked Variables l l Save l l Load l l OK l I
t*ﬁ? E@B it . Ergenomic Design
mf A -28int Technology Lab
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Distributed RHM Generation

O 3%HA distributed RHM 24 E Xt(Jung et al., 2010)E 2t 2t XA HE L= SAH N

I8E M-S

Distributed AHM-Generation

[1] Extraction of Key Dimensions

| Analysis | | User-defined

() Factor Analysis (F&)
7 Principal Component &nalysis (PC&)
@ Regression Analysis (RA)

=

[2] Determination of Distributed Method

(") Grid (Robinette and &nnis. 1936
") Clustering {Laing et al,. 1999;
() Optirnization {McCulloch et al,, 1998)

=

[3] Determination of Body Sizes of RHMs

) Real Case (1 Estimation

N

Step 1: Selection of

key dimensions

AD,

AD, .
Reducing
variables

AD f

K
K,

LI

Step 2: Formation of

representative grids

Frequency analysis

(9:9:@: @i »RHM,

Tolerance

12 0 &% S

K

4

Step 3: Generation of
representative human models

SRR 2

AD, = fi(K,.K,)
AD, = £,(K,.K,)

AD, = (K, k)

RHM generation process of the grid method (Jung et al., 2010)

=y EiEajgsta

=h
WY seiRezem
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Step 1: Extraction of Key Dimensions

1/2

O CHEXNOZ AM2E|= 37HX| EAN &A1 4 (factor analysis, principal component analysis,

I’egl’eSSIon anaIyS|S)% &! %% —)F 9}'\% 7—||-7—||-(_)_| o|_| E.'I E‘” Ol ﬁ% X'”_(TD'_ Distributed RHM-Generation

[1] Extraction of Key Dimensions

— I Analysis I l User-defined
Method of extraction: principal components - i
Plot uf eigenvalue Plot of cumulative % Varlahlhty ~ Factar Analysis (FA)
8 I @ FRegression Analysis (RA)
Plot of eigenvalue Plot of cumulative % variability
[
T .
6 ol Regression Analysis (RA)— Elﬂlg
B 5|
= Trend of average adjusted RZ Possible pairs of key dimensions Adjusted RZ
o 5 4 Candidate for key dimension Average rinirum Maximumr =
E A 1.000 Qg 0348 /| Acromion Height-Sitting; Overhead Feach 0676 0.741 0,973
& | n.a76 0,663 | Owerhead Reggh: Sitting Height 0,874 0,724 0,973
w3 ULEU ' ] tcromion Iht-Siting; Overhead Feach-Extended 0,573 0,742 0,973
% 3 i 0,800 S ] Overheag@lfeach-Extended;: Sitting Height 0,870 0724 0973
gJ = ) = 07 [ Acromid® Height-Sitting: Stature 0,843 0,741 0,930
5 S 0,700 ‘LZ [T Sitti eight; Stature 083 0722 0,935
| 1 | _E 0o mion Height: Sitting Height 0,83 073 0,945
ATS A0l ; TIAAL T1O . rormion Height! Acromion Height-5itting 0,825 0,708 0,926 A
T ofl:ll'l A9l increaseZt ZAASt= XS -~ Maximum Acromion Height-Sitting: Overhead Reach Sitting 0,770 0,723 0817 |=
1510 key dimension®] 75 MEH 7= o Minimum Ovethead Reach Sitting: Sitting Height 0,765 0,704 0,816
= n4on | Yeee LI 3 — [7] Owerhead Reach: Stature 0,781 0,421 0,973
o .—._.__.F [[] Overhead Reach-Extended: Stature 0,749 0,420 0,975
T 030 M s s P b P e T ] 0,732 0,402 0,927
B Key dlmen3|0n3J_|- other dlmen3|ons?_F2| 0.727 0.427 0,934
2 02 W 2HSAAST YPRE2 WEelof | L7 | M 0o
A2 o] 1= MEH Tp= 0,716 0.3 0,97
0.100 A8 X7t f8H= key dimensions ME 7Hs 0712 0.391 0974 ||
|| Uvernean Heacn-EX1eN0ea; UYEINead HeACn oimng 0,709 0,394 097
0,000 [0 Acromion Height; Stature 0,693 0.407 0,390
1 i1 [ Dwerhead Rearh: Ouerheard Reach-Fxtendad 1 K20 N 243 nRm™m =
Murmber of key dimension | T |
Mumber of key dimensions: [ Selection ]
:':"’_._ Eg3oiont2 -y Ergonomic Design
Y Al Hdd 280t 16 / 23 Technology Lab




Step 1: Extraction of Key Dimensions

O AEAtS2EsE €L UAE B

Ofl: Kwon et al. (2009)= 7| = &

035 XA

YNPS

o
T T d

S Soll 37t S 2

(hand length, hand circumference, hand breadth)

Target Anthropometric ¥Yariables

i B

M EH
L— =

2/2

NS 2~ Ol 2

T R QIE | O] & 7oA

Distributed RHM-Generation

[1] Extraction of Key Dimensions

Analysis “ Uger-defined I

AI_-|I

! 4

User—-defined Key Dimensions (Select 2 ~ & variables)

Anthropormetric Yariable Measurement T, Sub Class Major Class | Anthropornetric Yariable Measurement T,.. Sub Class Major Class
Ankle Circumference Circumference Fuut.r‘.-’-‘mkle Legf’l-:nut Ankle Circurnference Circumference Foot/&nkle Leg/Foot
Buttack Circumference Circurnference Upper Leg/Hip Leg/Foot Buttock Circurmnference Circurmference Upper Leg/Hip L eg/Foot
[7] Buttock Height Lenath Combined_L, ,, Leg/Foot ] ]
[ Buttock-Knee Length Length Combined_L,,,  Leg/Faot Target anthropometric variables S 0| A{ &/ 1 EH
[7] Calf Circumnference Circurnference Lower Leg/K, ., Leg/Foot
[7] Knee Circumference Circumtference Lower Leg/K. .. Leg/Foot
[7] Thigh Circumference-Distal Circumference Ipper Leg/Hip Leg/Foot
[T] Waist Circumference-fatural Circumference Abdomen Trunk
[7] Waist Hip Length Length Ipper Leg/Hip Leg/Foot
] [ Clear &ll l l Delete Checked Yariables ] [ Save ] [ Load l l 0K l

E l Add

e

2 oy N

4.'" EghEajlsta
2y ez
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Step 2: Determination of Distributed Method

Q 37HX| distributed RHM ‘& 22 (grid, cluster, optimization method) X822 <ot 2121 9]

O|_| E‘I H-‘” Olﬁ X‘” —g— (2] Determination of Distributed Method
| ©) Grid (Robinette and Annis, 1936) |
Key dimensions () Clustering {Laing et al,. 1333)

i) Optimization (McCulloch et al,, 1998)

-
ol Grid Method
= EEUU L T T T T T i
Descriptive statistics dcro,,, Over,,,
Mean EE72 21575 2300+ 1
5.0, 281 1023 ) o ofx
Minirmum a640 18680 Grid M4 fI8t 87X 2400k . . 1
Maximum E240 2280  Z1=™ SAHX HS
Fange (Max - Min) 1600 5GO.0 (Kwon et al., 2009) - - .
15t percentile 456 16736 = 2001 I
9%th percentile B2z.d4 24224 E 2 % .
1 - 99 percentile range 1565  hd8.8 o 2200+ 4
Fitting tolerance (unit: mmm) ~ * * -
7 Single value: 0 2100 - > K . .
@ Multiple values: 50 0 1 0 I
2000} —— .
Accommodation rate {unit: %) Fitting tolerance
Target accommodation rate: 95 1900 .
[] Minimum population coverage rate: 2 0K L A A L L
500 550 600 650 700

KD (mm)

Sum of coverage rates of grids > 95%
(Jung et al., 2010)
A grid of coverage rate > 2%
(Kwon et al., 2009)

2 Ergonomic Design
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Step 3: Determination of Body Sizes of RHM

O 27tX] 21X 27| =73 & B (real case or estimation)= | &

[3] Determination of Body Sizes of RHMs
I-:- Real Case I I Estimatiunl

[\

ru Plot of Generated-RHMSs & Grids N l":' =] &1 ru Plot of Generated-RHMs & Grids e l":' =] $1
File File
D& Ra® e || 0B sHS AaN® ¥ 0E
2500 4 2600F . . . . . ]
Grid Y| FEH Atg 1
2400 2500 |
2300t /
2400 H /
22001 :
= _. 2300} * * //*
£ 21007 : R < 5
= o 22001 .
< 2000t | g . H .
1900} 2100f 3 A
1800+ 2000 L
1700
1900 -
1600k . . . . . . .
450 500 500 550 600 650 700
KD (mm)
Medoid: Finding an object i Centroid: Finding an object i
whose average distance is the smallest in a grid located geometric center in a grid
(e EeiZnideln - I
! rgonomic Design
I;w Apﬂ;ﬁ%zﬂq 19 / 23 Technology Lab



Result View (under development)

File  Wiew Help
|| Target Population 120 ; : i .
Database: S &rmny (193830 -
Gender 1ok )
) Female
) hale
- 1001 s e 1
@ Ratio (3) F:m= 70 30 .
Visualization part | = Family of RHMs Selected one RHM 1 Formation of representative grids
i " = 2 o ol alele
10s 30 o8 elele )
Ages 2e ..
I0s |Sihhed ol o |
70} P 1
40s o
Ratio (%) 20 40 a0 10 an ) ) ‘ ‘
6l 70 &0 i 100 110
Target Anthropometric Yariables Srotoh hetgli (ony

Re-selection 100 i: = -: = Key dineasions Nookey wtbropapetic dyessioe
N ; —
q A A 99 ~ -~ Waistte  Waigtto-
Distributed RHM-Generation 80 4 93 -.,,‘\ ¥ o Wid  me ke Oulsde  Coolh Tigh Ankle
[1] Estraction of Key Dimensions o \ 82 o N height  Westgirth | height  lengh  lengh  leglength  lengh  Iipgith  mith  Koeegith Calfgith  gith
&< \ o ® (ADS) (ADT) | (ADL)  (ADY)  GAD3)  (AD4)  (ADS)  (ADE)  (ADS)  (ADIO)  (ADID)  (ADIZ)
[ analysis H User-defined ] 5 60 4— ol > A 1| 738 741 | DL S8 5132 %) 6N WSE)  BSM) MIE) M) 207(M4)
= . D OTER O WLES) | M@ 9SS SLE0)  WER)  TASRS)  SO9 S6LEN SN HOGN 2@
 Factor Analucic (FAY "8 ACCOmm0dat|0n ra-te (%) 3 T35 BL1{30) 102.8(3) 96403 32.343) DEAG)  TEE(M) 9640 SET(HI) ITAML) 3T 1L6(M)
. = : : . 4| TEQY) 1@ | 151() i SLAG) 3B0G) M1 2601
Analysispart  [rommp | ||E <0 1) Univariate S| ferp e Body sizes of RHMs juty s g s
3 ; : (%) L8 | 1069 ETT T TR
=S IS TSNS Nt 4 2 2) Multivariate L ‘*‘\ T 78BS BIED [W07807) WL3(T) S6QL) 10407) TEIW) A H206 BAM) ISES) 2090
[2) Determination of Distributed Method T e T T v [ R0 oagh |mepn woen s mign mam wagy a4 A2 0 2o
@ Grid (Fobinette and Annis. 1986 16 140 | maih  e1p | uo2pn 170 S50 16862 6.86)  8506)  S96) 36  36(0) 2095
) . . ’ 0 W[ ®5E) 1@ | ULIGE) 104506 56006) 106708) T0B(H) 915 (13) S45(5 608 3600 2131
() Clustering fLaing et al,, 1999) A0 1| BEGD AR5 | 120(4) 105305 S64(M) 107.5M5) TATQO)  SSOQ8)  STARO) INEMI) 36T(4) TN
_ e 1 2 3 4 5 6 7 8 9 10 11 1305 RGN BIG0) | 129(51) WENE1) S69(1) 1EAG1) TET(S0)  9RA (D) SOTGO) IRT(H) AN 222(5)
© Optimization (McCullach et al.. 1338) . . 1| BBGH RIS | 1BTE) WEOGT) SAGS) 10268 TN W0 6300 WTES WIED 22664
S —TT Numberofanthropom etric dimensions i R0 sl g JOS60 860 10060 606 JGARD 61960 70\ 0G0 LI
—= L~ . Eeticnation
[ Addition part JW | Example: Information of grids button || Regression equation button

Copyright @ 2010 EDT. All rights reserved,




Discussion

QA CIEX|THE HdAE sk A
v Distributed RHM 24 A X} 5! 7]

v MME (distribute RHM2| 11 &

s) NS
= Q1 ZtB8st™ H|E 2| X|=H| A (sizing system) 7H”* Al FE5HAH EHEE = AS
O Clekst QK| =™ DBt TSt A| A Shxt
= ChFet ®| & EAICH &l (target population)Oll CHSEe] X|=X|A| 24 75

y ETZata

05 aieizeza

2 $mnnzlmic Df:;ﬂn
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Follow-Up Study

M
S
>
>
T
\d
T

1. THEOE QAN 22 (boundary representative human model) 4 4

o
2. DHMS system (O]]: Jack®, RAMSIS®) RHM 24 QIE{I{|0| A9t &

= Statistics | Dependent Measurements El &2
Control Measurements
I-Maasulemenl Mame Walug [mm] Mil" 8 ild Human...
oodicheight 1710
Stature: .
SHtingheight 32 - Gender.
waist-circumfersnce 865 Ahdorminal Dep.: @ Female
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