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Development of Bin Picking Robotics using 3-D Object Recognition
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For automation using various industrial robots, recognition of object attitude and position is very important. Two-
dimensional image processing with the CCD camera has entered use for simple shape objects or objects which are arranged
in a plane or regularly. To extend the application area, recognition of three-dimensional shapes is necessary. Therefore, we
have developed a bin picking system which recognizes the position and attitude of the individual object from disorderly piled
objects, through three-dimensional object recognition technology approaches using the geometric matching method between
the measurement result of the range sensor and the 3D-CAD model. This paper describes the above development.

g 3D-CAD #H\Wzikitos A TETEY, 3D-CAD 5

il

AR CE BB - TE .
B b O BMRRCEBIL R 470 B, X 22T, SMRIAOMIE, BT — 7 OEADRH
%%<UT V= LW DRl - SHORBN LT R%E%:,ﬁ%%yﬁ@%M#%kﬁumD%?w&
b, BEk, T—=2% AT THREL, H5NER DA X B = ouiGEasa 2 FsE L, 4hl, NI
T%“;’i’ RICHEI S5 2 L2k > TT— 7 OfE - J%E.O‘YJ\:/7‘/XTL\ VIS UIRRE L 72,
KRR IR L HAHbNTET, AT, TFEYF VI VAT LAOBEIZOWTL

L2L, ZOHERIZRICOBREHR L bz RIZERTCIVRERF AN & 7 OMEBICOWTRANT 5.
B, ZRTEFH ECOME - EHOBMTIRIE, b ‘ )
B HESTARIE O BTIE S 0 IREAR & 5 5 2. NIMABEYXLTY AT L
G L, FRLSNLEHDTRE ST T2, FH) NIRRT AT L kIR, ﬂ%‘ﬁ&bA
2K BHOMEEDLEETH ), TRIHERE: L OB b 2T EPNTN TR OO T — 7 22 AN
LTV EDS, FHO T — 7 OEARHFEEEDAT] 7 ORE - K%L, ORY M0 FD 7 — 7%W

RETRD. DT YATLATHY, ErE¥v XTI ATLND LY
BIZ LB IVHERE 7 BT D s ED X 9 12, HEh 5

7 — 7 REEEAVHEIZAL T AR T T, ZRICE{RL BUR, — DX VAT AR, TV RVoTlzA
PUC X 50503, BB R RIS 7 & O TR A TEEEREY IS LB EETHhL Yy 3 0 7 %2179
WE<THh 5. HEMLOBMHFZILT 57201218, 77— INGIEAE Y F 2 TV AT LDBEAIZL T, BYIWEE

SRTCARE BT B BED DD, —Si, BT OB CARE R b5 COEIA B D,

IHI £#)t Vol.48 No.1 (2008-3) 7



2.1 AT LIS
K AT LOWERZE 1R, VAT LONNERZE 2 X
\RT RV AT A0S, N LA IS T REA ST —
ZRICIREFHI B o, WRELDBT—7
PR P LADLOE L, BH N LA NICELE S 20Ky
N, T—2 2T 57201208y FOFEICHY TS
NIZNU R, BIO, wREBbT— 7 O=RICNE - £
BBk B =IoUIREREED SR STV 5
ﬁ%%/%ki,b—ﬁt%ﬁwf:ﬁﬁg®ﬁﬁfﬁ
W5 2 L. COMEEYE L, L—¥k%
TRICHICAF X BT ET, WEWO=RICTARIER
RBHZENTEL, it FOTEHMZE 1 RITR

HHEE - > Mgkt >
) ) 2 1

(FHZR) N R
(HBFR4S ) W | (k)
(BT )
VSN
R [
(FHUZSRZ L) SR L (JBR
(L8 - L) ’A‘

EZ 10
"Ry b

(EFRIREE )
ok b
I 2

(TS
(oK MREE)

)

BIR AT L0OK

Fig. 1 System configuration
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Table 1  Specifications of range sensor
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Fig. 3 System flow diagram
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Fig. 5 Results of 3-D recognition for fans
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Fig. 7 Results of 3-D recognition of fans by discerning from foreign objects

10

IHI 3 Vol.48 No.1 (2008-3)



(a) FRFAMER

(b) T—7&ERYHETRRR

%8 M20 ARV MIxS B ZRITALHE - L3RR )
Fig. 8 Result of 3-D recognition of bolts
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