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Abstract

implementation of the
the method of classifying

This paper describes the
machine vision system and
the objects. Iis system described in this paper is
consisted of robot, conveyer system, warehouse, and
This system first recognizes the

ohject on conveyer, and then robot moves it to the

machine vision.

warehouse. The position of the chject on conveyer is
always not constant, because it 1s not easy to extract
the feature of its object and classify it into one of
several categories, In this paper, to classify or inspect
the pattern of the object, we propose the method of
template matching using feature vector such as
position invariant moment and mophological operation
such as opening and closing. And we identified an
unregistered  object using unsuperviser learning
method and assigned it to the new pattern. We

implemented its system and obtained satisfied results.
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Fig. 1. Procedure of inspecting and classifying the
objects.

o mBaAE o9 pe

A B g HAEd 5'-“‘ Eg

44 g+ Ax, w7 Uz @ o,

fm fmx"y” Rx, y)dx dy
pq=0,1,2,...,00 (1)

Mx N zZ7le) el 2t 9 de) §5+8 A4 N &

U:}
- 5Sermas @

ol 4] A g Rufel ?\ib e 4717 1o]etn 7Hy

ol &35t ti(2).
o] Zd9 e

G ol A4e] p " PUEL (DAoB FojAY,
%‘.z i (3

alzlel X gt @A o] A9 el gl & Hal Fe

Iz 2L mp T omy R T £4 RHAEE (4)

Aoz A F s
W= Daki— DYG - ) @)
e 7lo) A (A& AR S
7= (mp/my) 5}
_f = (mmfmoo) (6}
o] T},
i FAA Zae F4Y RAEE ol &5o It
o] ZAe] g EH melEE FE
ARl 4 0=2.3,.. ()
o, (8 ge) 7

Do = ! o
(N2 g ol dsle] B8 RUEE T3
Aol w9 RRAEE 7Y 4 Qo
SAmn niel £8 RUEg TaW YEsE B4
Z A% 5 et 54 vzl B RS 4
g off ool L A, zeln ZE A A4
W ORES WA AdAE B o we 538 7
MBLE SAAZIEA oldd MEE HA dad
28 olgshole} Bt

mlr

A

Aol mAE Rl A -

AR MAE WL E B2E F£28 98/11
#=uyn + e )
#y = (ﬂm“#m)z"“l .Uuz

1= ('1‘:90‘3’?12)2+ (77(1!“37.?21)2
¢4: (??30+ U12)2+ (F?u§+7?21)2
b5 = (=~ X 7 — mpdl (g + 1) — 3 (g + mo)¥)
+(7}03‘37721){?]g)3— ’le)[ (73‘03"'#21)2‘—3 (7?3[]+ ??12)2]
B5= (g — 2 (g + 7712)2_ (s + 1512')2]
+ ‘17?11( 7t ’?21}( Ty — 7.0'1:)
¢ =3y — 2w+ mdl (o mad® =3 (ot ma)
+ (= 3 g + 22l g+ 70" —2 (??;;u‘F’?lz)z](S)

o] mEME HA D BE A ol&Y £ Qu
EE AFHEG FAA7)7] HﬁHH 2d RuEZ o&
glo] 2AlE AEsm YEdolE Wy 7H-e oL
o Hapste L AL @3l

YEdole AL 7] YN AN B 949
Aol Fojol w7] ool Huolo] Aol YHH o
He oA AEH A S@ES 2o o] Fo =
g ol gdleg EANE AW fA FU £ UES 3
Ayt

w3, dEaolE wfad o] gav] HaH 7 Egae
e HRE A duelsd B8 vk sz g8l
2 E gatel AANE Azsts wyde o Az
7t slA T o} wmEME oA E s Pae Hyw
H271Me ol4std AMME BEecHd.

B4 Xo ~Ed¥a 82 Bt 239 $aydd
Fzbael otn A AY W o] 3 AHL xol $1a
st 87 ¢1sA Bel ol%& B.o dd Bel g8 X
o] HA#H H4, XdEJr Xe% @ (104 HHY
% gk

X, = X@B=(x:B,0X} (9)

X,= X8 B={x:BCX} (1

9k (1ML ol il FEE ZEIYY AAME
u}¢J Helog ojgater A 247V HL o)L
o Aad AALE 29 20 WEAY 29 2ae
A1) Uty G4 viebd Helx, 1¥ 2(b)
£ SuE g4L, 39 2y 49 942 vEg R
elch, 29 2(die gdiE d4# HiE G4E o183
o HEg AALNE RAEn Uty 1Y 2elE ¥ 2E
Oy #AFdE dHe X Aeid. WEHYoE
WAe 57 AAN NFga g dges Hyy
g5 oJabel diz) siEly ORE Hou od7ieiq 4
A9 dA4g vtz YW o L8d vtaa A A
Hrl DAEY B HEUE 27 Ao Aader Mg

sto] Afoolti® FEAR Y& dow o A
Hel 54 Ang waE AL 2% BB Fo AAe
@t

o] wEMT ofel R EAZ Eoleed AY

- 952 -




Hiwd £ o] &3 4 EF ©

AARA 28 73

ol xe] Mg den AH deg M=F ddo] ¢
57 Unsupervisor o4 WH S ALg3ted Aq=2E B4
o i ARG Aol FE3I thgel olg g
& A YEd of ¥RE 5 dEE slqd

I AlA"e 74

E-w A A4 gy EACT el el golu
A flaled 2w diMe] gl ols B g "5’6"
hvilet =B g 5Ech YHE A4S fela] AF
Axy AAHUE A 5EYE £4837 2 S o
FHE SAE dAsA B4 d4e] gun oy
A7 o= A6 2B 1A HAAE W ez
ia‘%f*ﬂﬂl At 222 A4 Ane] kg gHS
Agkel 2 EAE AFF R AR Hal de Wl g3t
o2 oAl AFEA B ZR2 JdEEY2: WA
& ol Bale AdESHEFYH EAMY T/, AIFY 24
of olg s Fe=g A Fof delHE Wep =
2 EAE Ao FHA HAR olF @t BA

e, m‘p o%,

b
-

W

7 zdlols] el AldsiA gHFHE o] e AFFH
29l 8 Fzel gl WA w2ec
Iv. 3374 2 HE

o] =RME Eateln, U, %, $E2x F9 3
SR B R XK LE TP ﬂi—%—sﬂﬁi A
d& stk o wEA AgE T R PR 4R
o tall RAFAT HHrde gﬁl»P ¢ 8 A l&ﬁ}al

Holo] GERAYT £ 164 2 o & kel #e
gael A9 A, 27 Sol o A B wdE
©oAe wWabd e A% Ay £ et

E 1L Ay FAFHYS gdEdE
Table 1. Centers of gravity and
Invariant moments of test images
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Fig. 2. Images used in experiment.
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