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An Accuracy Analysis of the 3D Automatic Body Measuring Machine
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1. Objectives

The Body Shape and Feature is one of the important standard for classification of Sasang Constitutions. In order
to evaluate one's Body Shape and Feature objectively we have been developing the Body Measuring Machine. Now we
develop the 3D Automatic Body Measuring Machine(3D-ABMM). So we make an analysis of the 3D-ABMM's Accuracy.

2. Methods

By using the 3D-ABMM and Vivid 9i(3D laser scanner, Konica Minolta) we have a surface scan of the three
objects which are the upper body of the female and male Manikin and a male model. We overlap each scan data
using the RapidForm2006 (3D scan data solution, INUS Technology) and calculate the average distance and
standard deviation between the same point of each scan data.

3. Results and Conclusions

In the female Manikin, the average distance is 0.84mm and the standard deviation is 1.16mm and the maximum
distance is 10.68mm. In the male Manikin, the average distance is 1.12mm and the standard deviation is 1.19mm and
the maximum distance is 12.00mm. In the male model, the average distance is 3.26mm and the standard deviation is
2.59mm and the maximum distance is 12.75mm.

From the results, 3D-ABMM has good accuracy for scanning body and will be a usable hardware of the 3D Auto-
matic Body Analysis Machine.

Key Words : Body Shape and Feature, Sasang Constitution, 3D Automatic Body Measuring Machine, 3D Automatic Body
Analysis Machine
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Fig. 1. Female Manikin

Fig. 2. Male Manikin
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Fig. 3. Male Model

Table 1. 3D-ABMM Specifications

Measurement field
Measurement time
Measurement distance
Measurement type
Texture map
Camera resolution
Interface

power

a source of light
light

(W)500 X (H)680mm
1 sec

1.0~1.2m

Spatial Scalable Coding
24-bit color

600 X 800 pixels
IEEE 1394, RS232C
100v~230v 50/60Hz
halogen 150W lamp
800 lumens
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Table 2. VIVID 9i Specifications

Non-contact 3D digitizer
Measuring Method Triangulation light block method
Laser Scan Method Galvanometer-driven rotating mirror
Scan Range 0.5 to 2.5m

X direction Input Range || TELE 198~463mm

Y direction Input Range || TELE 69~347mm

Z direction Input Range || TELE 26~680mm

Product Type

Input time(per scan) 2.5 sec
Accuracy (x,y,2) +0.05mm
Precision (z, typ.) 0.008mm

500 lux or less
640 X 480 pixels

Lighting Condition

Camera resolution

Date File Size 3.6MB per data
Interface SGsI 1
power AC 100 to 240V,

Fig. 4. 3D-ABMM Fig. 5. Vivid 9i
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Fig. 6. Comparative Image of Female Manikin
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Fig. 8. Comparative Image of a Male Model
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Fig. 7. Comparative Image of Male Manikin

B0 Heao] AEHe] i okl

ol A

243

7h Batold o R et THEg. 8.).

N.%& &

TEQ AREZE) AVIE A B A7
AYHQLE. T FAN mAS Aol & 4
Qe Aol B Wike Y Arel UF
HEH AZ/E ol&8 A AZH Wt F
2 ol &53inh

Wiie] ARAN B 2227} 2
AL WL BIFES Holglo AZA9 A
o et AF A4S MEF o] 5% Aol
dAe) FaAH WY A dols AR 2
o7t 9 2 Ygolehy AL 0@y dhn
ol e} olalwst wekd AdE tEA ve
g 4 Aee AHSAT AEFe e o] 2
e

AAAZE] AS Az Yok STt T2
o] gE L AZo] BFaA grom 938 w

gl Bek slesl A4 A%



Beste] 12k ARES NLSATL FEAAS
Hlwate] AW, vold, Hwhed AAzd 4
S 2EIT

12} AJARES W AR E Eetal #9A
REEA] BLE Apdstefokatal 7]7]9] F o] o
A AlgtE = ©o] Atk o] F dukalE 2H
oA &go] 7hgstal 54 &E9} o|nA] B
=2o] wolut (WM 2A]e] RES-S100S 43 <)
240 o]gatyth. T2} RFS-S100S IZFAEL

2R ) 27 Welvh Aol A A o
AgralA] ekgkr}. A RES-S100S o] 5579 33}
2 RASEY AP DA Aol o) £ ¥ T
AL o] tg HAE 23S wxsh
2007'd AZ G A et FEATEd A
o] o|m A& Z=H3| EsiE 3D Automatic
Body Measuring Machine(3D-ABMM)S 7} @ta}3ich
oAe G5 ALY 339 ABAREAY 5
Egolg ¥R NS ol g3 YA
7)o},
£ A= 3D-ABMMS] AUE AR AW

=
A ol e AdE 4UE 548
AL 25 BAe) AZgks 2 delE e
Hasks Zlo] QEoluh vl thQ) Vivid it 4
Yot e BA BrhsE dolA 2fuene
F 71718 220 delEze AN B A
= on Qi ARole 4zE FF 3D

ABMME] 5ol Th% Fslo] AFOR 249
A AEE B ogs AE Aol

3D-ABMM2 A1E-S tideZ A8 4o &
HolH g Aolo] AlA Alo] 28} fAlEE 2719 T
Y el 7S A oo R sal =gk AAl A
TS o slo] IHE AME ofd xjo)zt
A=A A EYT) w3 FAgho] HlSEte] 33
A HkE Zogslel 53 dolHE HFA, ®
Tz, AN ADE ALs

AT AAAY HEAE, 2FHRA, AAE

J

4) 2005:d-2008'd HAEAF shx] 5 7]% A7) EAN
o <) 3 H “APFAN ARG 25377
o AFd

=
I
T
°
offt

BE olgeh7, e, 9 Y Sos
A7 debs s el g 2ol
S AYshl ekt R okl el Aol
REHSHAE FFo] 93 FFHS 2L 5ol
ol glo] % 71719 270 wolElzh & AAL A
shet gz

QA WAL FAlA At F4E B

3

_);1_5
)
L
o
&
Jfu
-
i
o 1=
o
A"
Ir
2

i1 to
|
flo fo
o
41 4
rlo
2
2
ofN
e, T
2
f g ol

»
oot 1‘5 —n
1o Eg g
o'l

| L e
T ol

3l
d
|
X
e
i
1
o

7he FE 559 vvst AxAE
b2 5 799 dxe A F8
b 37 AZ7F 1lmmff 2] 2 3D-ABMM
Vivid-9i¢} H]s=&ltk & 4 )
H ds o g A A 3.26mm,
Z93 259mmzE ZAE vh|Fo] Bl&) BT
e

% EFRP BF ) A= Zhsack o

’ﬂllﬂlﬂi‘,ﬁo\ﬂ.ﬂ

o
ofo
o
. e
)
o 4,

of
X
fvie]
'
)
T
r

Tdo] YA wj3] 22 AAME FAT F ¢
wZoll ke Zlolgk A 7tE 3 3D-ABMM>

1ZE Vivid-9i2] 2.5% K8t gonz
= &8 WA F e Al dde
D-ABMM©]| T% f2|& ACE A7}
5 3y AR oo E 711 A%

| Kl =|ofof

W o _Y‘_, ok RS
o r:l_] 0o
— o =
e

e S

R

it

=

Bl

o

b

e

>,

oo

o

Sl

i)

tijo

=

ox

|o

fru

%

t 1-0
)

i)

Rl

of

ox
9

R

— I
ol

2 571 gk AT 5F AN =YL
T 5 Qe A B A7t BLF A

V. & W

Sy A 2 A Ede] AAE 3D-ABMM
7} Vivid 9i82 2703}3 RapidForm 2006 ©]-4-3}
o Ztzhe] 270 dHolHE AA Aeate H
I 2F WAE 73 23 94 /iEE 3D-ABMM
o] AREE 55 Ao 7 Uehyth 183 3D-



LS9, $AE, Jgd, 348, Abelel Fe
82 gl B9 AT ALAREIA, 199
4(1):107-148.

2. #93], 348, $U9. ANEAY oI A
A AP 9 518 A 2002;14(1):51-66.

5. A%, ASY, A7, AFE ol9F. AA

7 o 1
ASHE o] &3 AP EE - A AL
APAA) A 9] 8F3] %], 2006;18(1):54-61.

4. ATFE AEY, Q19T AARRFA AE
£ AR5 H5HE WL Journal of
the Korean Data Analysis Society. 2005;7(4):

LR LN M

AR ZIO|SHS|X| 2008;20(1):42-47 | 47

1175-1185.

AR, olF, At AFY. IBS-200087

71715 ol &3 ARPSFI wE APIAA
A eE BlaLdT AP E e ek8lA]. 2007,
19(1):78-89.

o]3]<, ¥FA24]. A Clinical Study About Difference
Between Recognition of One's Own Body Figure
and the Real Body Shape. Korean Journal of Ori-
ental Medicine. 2007;28(4):52-60.

I3, AFH, ol9F. 33k rAAbEEA
AR AR 9] Hardware Q2HEA]. A

Z—;']. -
A& 283 A]. 2007;19(2):22-29.

CAAE, $4E AR, £A43), 2 olEE,

sy

248, AT 19T AL LUAT



