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An Automated QOutsole Inspection System Using Scale Block and

Divide-and-Conquer Technique

ded g7 Aed

(Do-Hyeon Kim, Dong-Koo Kang and Eui-Young Cha)

Abstract : We propose an outsole measurement/inspection system to improve the quality of the shoe product. It uses the
Divide-and-Conquer technique to measure the length of shoes' outsole. First, it detects edge positions of outsole's toe and heel from each
image frame using an unique scale block we defined and calculates the outsole's length as the distance of two edge positions. Then it
compensates the total length of outsole using the side image of outsole. Next, it classifies the outsole as inferior goods if the
measurement error is bigger than 5.8mm. As a result of testing with the various kinds of outsoles, it was shown that the 95% accuracy
was acquired within 1lmm allowable error range. In conclusion, the proposed inspection system is effective and useful in the

measurement/inspection process of shoe product and any material object as well.

Keyword : scale block, outsole Inspection, length measurement, factory automation system

LAM2 AA Az=d A T2 29 oA B vk 2o |

AFEE o] &8 2AF ¢4 7) A R84 E A A, Arojol MEE T3 o] 5@ LFE 5 Scamning & F
HA GgE S8 Atd sl ZE EoFR F43 giH d Jaste] e A, F, T, FHLE FEe] 7
I o, o2 HAM Bt A F L e dolH 9 & 7 Gs 5T AA7)A, Hdi(oe)ol g L] AR
B 7les ke 277 ARl et HFH HE Ve &, 5 9 o] Fole F-E& Uty Fehhee)2 WihE
o] 8% &g AT stol B H AF A4 Tl LadA o B JFEoli FH2 Ad Fe FFES ¢
Atk ol g HFH HH 7152 vl Ao 7HHE o ok A ojujx| et F1t oW Zzh Wge hF-E 5l
8 7HA AHE R st dA 34 AFEE A A A4 2 BAE T L olv[A & AL AFEHA &
27, Y 54 R A Aladel Bl o] vt 5 AEE Lo 28 SN FE oA E T
[1]-{4]. 53] §-2] vhehe] AL Fh o) A, Az 71 A 459 A3 omA e AAN Fro uf £F £F
Al F 3oy Ay YA, 53] A-Fshd 37 o] W] Fate] S olgstel TTAE 70l o3 SiH Hol & A&t &
AR5l vjsl gabgol "ol Ao 9l A o] THS5][6). °f B oolw A& o] g3te] SIW dolg HAY F HF 54 A
Ak = A Ab o] A i A B & ol wgtal ol E MY o T A AR o w Ao A A5
TEHOE QA Hate] T AEst Alade] e BE LS Q43 VE Holg AER T HF A A
AR A7 A FAe} & F low, ol& Tt A oj¢to HmE T3 LAY FH L BHU
Bl A R EFF EEE TE wFol AN Sg 2 A £ =Y 7S g 2o DR e 239 54
AEAZE A G e ASE A E 4 9le Bk obY TE R GG A 95, MAAAE §58 44e 5
e AR gF 2N Sl A A2 214719 A 2 dole £ 54 URel dis) A2k VR
AANFF - 715 T /AR A ZAL = Sle T2t HET 54 dolE A% 3% Lol 84 TYE, VA=
FA2t & 4= ok ¢ 22 EF ANE FEIE ol Fe ity 2 YR &

2 @7elXE olHd HAE e HFH vH % T 0ol da s 2o VIZdA e o A7z 8l )
NRB 2GS o] ot A Ax TgoA 58 RG] A 7 23S 5 4Y ¥ 498 FY% 1, ¥ AT
olg FAgt AFoR ERFTLEN EFF L Zheuid WEFE R ZAES WA 2
AEe FHE FET 7 e Aesd S G A2 S
A ket IRELES SRS Rk S e R

1% 588 7=

SEHT:2002. 3.7, A 2002, 5. 29. A WRE Ddjojo} A= Tof 01T W AH
A=, 35T, 2o - £ o8 A ({uliminer, dkkangl, eycha} wol ZAuolo] WES] F3 Wi} o] HEE Jlo]=

e e 20 w541 <1 = 40] Aol 0 2 o (Guide)ol) L2l Fejz PA FH o2 FY=A "k ol
HE TS PSR AR 2 ZRFN AT4 Yoz 5 ZxEojob & T2E 78 204 W= uleh 7Tk 2 Alx] W



626

o
i Ly
[oX

0:

—_

>
X ox O
o & rfr
W E H g
NIV O a:]
i
o,
4
ox
i,
iy
Lo
N
N
i
2
o
ol
Ny
o
N
N
i,
ko)
~~
£

£
e
N
]
>
Y

Ly o)
=2
mu
>
10
b
=2
(¢]
4 d
oft
2
lo |

o
hnd

o
o
it
lo
i
R

Nt N
ITI.D_ o_>L °
o 2

o of
A g} 1%
LSS i
09 = ot
0z 2 gy
P
n

0

oft
e
:}
1}(_3
N
N
B

2.1 Vision Sensor&
Zde]o] MEE
Asto] YA o A7
ot oln), B g T AL ME ST AL A

of
)
9

off
i

o

it
T
9_3‘;'

> (i
oy
X,
o
N,

N
ﬂL?{.i
-
30,
rr
oZ
i3

[o3

71EZolME

‘|ot

0
T
1
_c'oh
OfH

=
(=2 ] |

0

I
=

I LA A" A T2
Fig. 1. Development system overview.
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Fig. 2. Measuring structure of the shoe's outsole.
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Table 2. Scaling of toe/heel of outsole.
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Fig. 11. Processed side image for training.
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Table 3. F-LVQ Learning Algorithm.
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