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ABSTRACT

This paper presents a Bin-Picking method in which
robot recognizes the positions and orientations of
Jumbled objects placed in a bin, then picks up
.distinctive objects from the top of the jumble., The
Jjumbled objects are recognized comparing the
characteristics extracted from stereo images with
those in the CAD data,
The 3-D information is obtained using the
bipartite-matching method which compares image of
one camera with the image of the other camera., Then
the robot picks up the object which will cause the
least amount of disturbance to the jumble, and
places it at a predetermined place,
This paper contributes to the basic study of
Bin-Picking, and can be used in an automatic
assembly system without wusing part sorting or

orienting devices.

1. 4 &

FEEE ¥4 gt binoli} container: A Ful
¥ AE FEe= yeW B4, BANER oA Q
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3. Image Modeling
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H(convex point)o] A4A 2lole] Azt UAW
(threshold)ojuield A% F A& groupingAld]
31, CAD data8 ¥4 o F2A17]7] SI¢ Y& d3
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e ®ch W4 dued BA kY BxEEY 8 19
AT A2l YoM o ®Hrl

ages el 3% 33 U7 mathematical
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k=lknfl=1
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ou=0orl

A7 du="; ;¥ 02+ Ceu %)+ 08+ (- yo)?
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Mininize :gf‘ﬁ Syrvy
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bipartite matchingol 2]3§A] camera-1, cemera-29] cj
$ S FRED, NRTY ol§ Jx|HYo| EHEH,
olu] 2zt EAME xo, yo HEF ¥ 8l7] ol
camera-1, camera-22] $|xje} fYe=mAN] Qlele] ¢
Fe2iH, sifel, 2 of oizld, 2719 FAUYYA§
FU4 glen|, o] £ 3ol convex combinationo] 2]
A zoitE A& 4 AUt
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e} EBESL Yol slei1 EME Hed U,
ol A7 Rod AovM By #12 9 W]
HatA ®ch whetd, geiole EMFAM, AU flef
A EAYE, €MNLE 2REJ} gof gHoln ¢
th arg, FgedMel sttty BAe ey,
B He Alole] AAF 8 slofut i,

7 BN 2 BN Aa3UYs Jlgrle s, @
©&2] Fog Avke MEoz EAG 23 5604
HEE camera-18] $121& uehiol, d¥aE dEreg
e vlzd ¢ J1E dEeln, dEze FUAMA
AEABY M2 2l Ffeli, AELIS MEABE 7|
&7] ¥P2e Yol AU o N2 TXH= AHPoln],
MEIE GEAB AR IAA e 39§ uehdch
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Ei position of camera 1)

Iy 5 TN sy AA
3d BB B YA 2 chet Uch

X ¥y z
Xa Ya 2a
Xy Yb Zb

H EABE A cycaca@® AHSBl] A (4-1)3 o] vl
. Epd4 gith

cixtcay+c3z=0 (4-1)
C1=YoZ5~ ¥b2a
C2=Xp2a~ XaZb
€3=Xa¥b~ Xb¥a

MEAB o dEPel Mg U] fsiMe A(4-2)elA
T Aol 0 2 14}elof gled Hbr}

A o= (4-2)
R CiXp+Cx¥p* CaZp
c1{xq—xp)+calye—yp) +c3l24-25)
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EPMPR=(xp,y02p) + M1 (Xq~ X, Yg= ¥p Za~2p) (4-3)

5) A¥ #¥

2ol 8] vision system CCD(Coupled Charged
Device)7lufe} 2cf, 512x5122] sjA =9} 256 gray level
8 ZE odAvls, 582K E ], PC 12 FAEH
geon, 2 43& 7 fitled, A HWA 8o 2
e A& sl Apgstact

2 =) M= binary® Al83}e] image processing®
A7, 58 9 B84, CAD data, distance, slope
& ©]83l°] image segmenting®& AlZ2m, weight At
& optimality testol] 2]3fA image modelingg 3}l
o, o}&® 7lv]e}le]l corresponding objects& 7] $]3}
o, bipartite matching YU-& AH&3tdch EAe @
% Yy Fod Y VUBYPM EAY BIFS
5L 4 U=F BAE wUch. IH6S I4F slulel
o A} 22 A& Yepdcl. 27 72 imege processing

ol gl gt ENEY FANUL veld Zdg Ay
AR ML 287 (concave point)oli, Umzle ESHY
(convex point)& LIERWiCE

13 82 sioeH, 22| image segwenting 2} & Mo
3 9lowy, 17 9% optimality test¥e] MT Hu|
H ENES 29 F3 gen, 13 102 EAMEY 7]
e #AE vehd ReosA Fgxte BAV 3o

C e ¢ME Jeidoh 3 11e 2REJL AY sl

A EE Bl &l Efol a9 12+ MY $id
A BAYE AR APt A olelo]l e EA
& Bol %2l BRgolth

RER

camera-1 camera-2

ad 6 HHae] vehd ofnjx)

camera-1 camera-2

3% 7 olnlA] processing¥o] EAMEL A
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camera-1 camera-~2

13] 8 segmenting process?| H.7|

cameral camera? -

18l 9 optimality test¥ Ha|¥ BENE

=

|8

310 ool X'l ZstuRd BA

ag 12 2RES SMYeR AYVF oo Ay
Yol = ENE M= B

6) d&

& dFlMEe shfizl F & AH83la, binary® o]
€8l image processing® A7, AME cfjdola, A
Ag 27 YE PPl image segmenting ¥t} CADA
R, concave point property, orientation, distance 3
RE AlgYon], image modeling® #18}o}, weight &
A2 weightr} 0.25, 0.5, 0.75¢ 9ol optimality
test& stArh 22l 2t §Ael wol® 73171 43iA,
capera-1, camera-22] corresponding object W vertex&

A1 5l7] 418}o] bipartite matching method® AME3141
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