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Abstract

The 3D measurement system which improves the touch probe 3D
measurement defect, which calculates feet data and parameters. This
system uses eight CCD(charge-coupled device) cameras with which it
1s equipped at the top and bottom, right and left sides, and four lasers
which are also attached to both sides and upper and lower sides.
These compound and shape numerical value data which are length,
height, width and curved surface etc, in three dimensions. Also, this
system extracts optimized data using BP(back propagation) algorithm
of neural networks.

The whole system consists of a data acquisition part, an image data
processing part, and a data output part. The data acquisition part
consists of a measurement frame, eight CCD cameras and four lasers,
and a control device for control. The image data processing part
extracts feature data from feet. Finally the data output part confirms
classified result data.

Fifteen parameters reading were acquired from the 3D measurement
system improved data classification quality which was applied to the
neural networks algorithm more than data classification quality which
was not applied to the neural networks algorithm in classification

process for optimized data.
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£+ Foot Scan Data

(<

—Left Foot Data — —Fight Foot Data —

1) FL = Foot Length (Kor : B3I 2 200) ‘ | ESmml 250 fmm]

2)IL = Insten Length (Kor : HZ =2 20 ‘ 188.0 [mm] 162.8 [mrm]

3 FIL => Fibular Instep Length (Kor : 2% =21 201) ‘ | T3] 1859 [mm]

4) FB => Foot Breadt (Kor : & 501) | 1025 [rmm] 1141 mm]

E) HB => Heel Breadth (Kor : 2 I0)) ‘ 61.3 [mim] 67.5 [mm]

) MHL = Maxisimum Heel Length (Kor : 304 & 20) ‘ | B0mn] 4.4 [mm]

T H = Instep Height (Kor : 25 =00 ‘ 13,0 [mm] 2.3 [mm]

8) LAH! => Lateral Ankle to Heel (Kor : 212201 H21) ‘ 56,7 Lrmim] 58,0 [mm]

9) LAHZ => Lateral &nkle to Height (Kor : T2 &0 i S0 ‘ ]W 72 [mm]

100 MAHT => Median Ankle to Heel (Kor: LH =0k B A2l ‘ 59,9 [rm] 56,9 [mm]

1) M&H2 = Median Ankle 1o Helght (Kar : LH=20F %‘;—DI)J [ B ] [ Sl

12) BGC => Ball Girth Circumference (Kor : & 2 ‘ 2467 [mm) 291.8 [mm)]

13) IC => Ingtep Circumference (Kor : 223} $123 S¥) J ] 3265 [mm] | 3256 [mm]

143 5C =» Span Circumference (Kor | 25 S8} _] I 246.7 [rnrn] | 248.1 [mrn]

16) AH => Arch Height (Kor - O %01) S [ &
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3265 [~ Tnsten Circumnference [325.8
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[EA] f rch Helaht |55
Neural Network Output
Right Fost
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i1 il [T
R
Overall Length— Arch Lenath- Width
| il | Fusa 105
), === = == 4 1
ontrol Buth Persanal i apture |
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Left Font Parameter | Riaht Foot Parameter l 2. T S
Lett Foot Neural Network | Right Foot Neural Ne\wurkl D [EEE™
¥ 0ore [0V 98 27
View 3 Shape Data Save . ;
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| Connect Camera | Disconnect Camers |

_36_



252
Y L T M N Y A
1 5 9 13 17 20 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 8 89 93 97
EXM34
=SS RT
- Ry —jNEEy
otx|Z ol

49 5 5 58 61 64 6 70 7 76 79 8 8 8 9 9% 97 100

LEE

1 4 7 10 13 16 19 2 25 28 31 34 37 40 4 46

HME 5T

T

104.5
104
103.5
103
E102.5
= 102
R 1015
101
100.5
100
99.5

45 49 53 57 61 65 69 73 77 81 85 89 93 97

1 5 9 13 17 21 25 29 33 37 41

<Y 57> FA A fhe £

— 37 —



el o] A

=

=

dlol el ¢ e}ol e

H 89 CCD7hHl et 471 9

A6 42 E

ol

9

_OA

+71]

o

P
T

o

B\ =
o TT

EERR B

3ol

°] &

ot o

]

74

wr
H

—

sGetr e e HAsd ol

= 1570 9

.=y
il

22y g

)

s

70

5]

&=
R

+

o

el
ojn
X

£

~

olm A A A e s} dlo]

s i R B

o
*

JLA

A A=

S

5')4
A17171 $

=

A&

=
al &

dlo] & 2]

/?)1—

%

3

],

-0 3
d5e &

x
il

oF

jN)

)

Nl

—
o

il

oy

_38_



[1] P. Jones, P. Li, K. Brooke-Wavell and G. West. Format for
human body modeling from 3-D body scanning, International
Journal of Clothing Science and Technology, Vol.7(1), pp.7-16,
1995.

[2] Lefteri H. Tsoukalas and Robert E. Uhrig. Fuzzy and Neural
Approaches in Engineering, John Wiley & Sons Inc., 1992.

[3] Chin-Teng Lin and C.S. George Lee, Neural fuzzy systems,
Prentice Hall, 1996.

[4] Sigeru Omtsu, Marzuki Khalid and Rubiyah Yusof,

Neuro—Control and its Applications, 1995.

[5] Jacek M. Zurada, Introduction to Artificial Neural System, West
Publishing Company, 1992.

[6] Simon Haykin, Neural Networks, Macmillan Company, 1994

[7] M. Minsky and S. Paper, Perceptrons, MIT Press, 1969.

[8] Yan-Qing Yang and Abraham Kandel, Compensatory
Neuro-fuzzy Systems with Fast Learning Algorithm, IEEE
Trans. on Neural Networks, Vol. 9, No. 1, pp. 83-105, 1998

[9] Alexander Waibel, Toshiyuki Hanazawa, Geoffrey Hinmton,
Kiyohiro Shikano, Kevin J. Lang, Phone Recognition Using
Time-Delay Neural Networks, IEEE Transactions on
Acoustics, Speech, and Signal Processing, Vol. 37, No. 3,
pp.328-339, March 1989.

_39_



[10]

Hopfield, J,J. and D.W.Tank, Neural computation of decision in
Optimizition problems, Biological Cybermetics Vol.52. pp. 141-155 |,

1985

[11] Hopfield, J.J, Neural networks and physical systems with

[12]

[13]

[14]

[15]

emergent computational abilities, Proc. of National Academy of

Secinces, Vol.79, pp. 2554-2558, 1982

R. Y. Tsai, A versatile camera calibration technique for high

accuracy 3d machine vision metrology using off-the-shelf TV

cameras and lenses, IEEE Journal of Robotics and Automation,

Vol.3, pp.323-334, August 1987.

Hu, N. K. Vision Recognition by Moment In Invariants, IRE,

pp.179-187. 1962

A, AA FEL ol gihuld Aade] G4 dnaFE L A

ofmEo] ¥ P, FHaBd s AA TS = pp.l3-14, 2003,
!

oA wEAFEHANE, Wi E=3AL, pp.273-277, 2000.

_40_



K %
A 8
O N
. %
B 5 it = §
g® gs i
i /4
e ‘}‘;

i

§ AT FRERLSEE

HFEERTRET

we
@
H
%
4
F
K
i
oy
[T
it i)
g
it i)
g
g
el
£
v
pl
b
s ey
oo el
s ey
fo
e
e
]

T
g g 1
e

55 1. CCD7Hvlgt e €8 W) dolA AFE E5Ao7]9 WA
3=

_41_



5
ks w3

e B

o Hhe
1% Y AR bl

s i ] 4
* e #4 ¥ H
O ned 3 ;

“ # @ Y e -
L - : T 11X T :
WL e L T

y fres = .
g ¥
T ow Wi SHFERT
) T,
T 4 3

B2 EAo]7]9

o

4
— 42 -

I )

A<

=

nZ 9 CCD7tvlete}



i

w xu&w%w
"
W i
. O - 5 O
F -4 sam
Thetitin i Tt : o & b4
LER E Ft 2 T TR i ¥
i ﬂ P w% e
LA "./, W s
st A Yo &
o 4 ¥4 i Y 2 -
i - SR S S
E:3
e
i
[ gt &n&gm
w5 i g —
- . kil #
L AR V34
i w
#
3k ¥
EEA——
W

A

o
ity
i it i s
Hw & w1 .
k3: 2 ¥R K SRR YT
foe % b L
o TR e e
H mw R
E % ;K?ﬁi%f/
mfefs ety b
ThaeegTr gy % MW«? k3 i3 7
PN L e
M
E
EXE Wl Eitin s 0
AR
wE
Wi EIRR ey
focc. . Y RERELE
o
s w4 LI P 4 ST A
¥t 21 g

2540719 2H

4=

o

A

2w EolA
A o] 3] =
_43_

A<

=

£ 3. CCD7}Hv 2 ¢

T

=]



b
s
\,., i
o i
4 i
7 % WW
B3 ¥ b o 2 Y PR O
BB
PR
Vi e s
k]
i e 3
ponmrt Frr1vd
k
wuml Gt £ @M@
St wwly el i

DEARERE SR

sl b

L s
Gutid

ey, LR

L
K
F N N ..\.z /A“\zmww) §IETY
SPER M
b AT
e
B
wyn R a1 1 e
PR f,/f

LAY

A GF A ek

N

Photo e el IPSEE SR &

ANE PO

Ganii Bkl

¥
GHE PND

Yoy
AR

TN B

L

W ool A AdF REA 7]

=4

4. CCD7} v & 9}

L=
n=

Zhvll 2k ok oA v ¥ Ao =

- 44 -



These: capacitors should be laid cl ose T thickness of this |ine is the tice of otfer lines

! 1 w
R E R
I D | T

T

(DEXAT
FUSION BrBTEA

G
A [}
A
Gunif Xy
A
Bror e Viden Capure - O
Rohel | Sericoducor Sstes W
i
[
L

OGN0 2

[

60 o2 1 ch)-

Al the 0. capacitors are 012 sized w2 AT bypss capacitors st be close (o TETS - s gned By Young- Tak KN 2003.02. 18

ByR/R

OGRS

RUSIONBTETEA VS ONBOARD.

e | Do turter
8 | Dy M0

T )

22 5 oux AYFA AA HA=2E

_45_



B = 6. CCD7lulEle} &8 ¥ oA AF REA7]9
PCB2] ¥

RE 7 ovA AHFX 9 PCBYH

_46_



	제 1 장 서 론
	제 2 장 인공지능
	2.1 신경회로망
	2.2 다층퍼셉트론

	제 3 장 3차원측정시스템의 구성
	3.1 카메라 캘리브레이션
	3.2 CCD카메라와 슬릿 빔 레이저 전송 모듈 제어기
	3.3 이미지 처리장치

	제 4 장 신경회로망을 이용한 형상데이터의 분류
	4.1 데이터 처리과정
	4.2 형상데이터의 분류
	4.3 형상데이터추출을위한 신경회로망모델

	제 5 장 실험 및 결과
	제 6 장 결 론
	참 고 문 헌
	부  록

