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Abstract : This paper proposes a new algorithm for detecting and recognizing overlapped objects among a stack of arbitrarily
located objects using a signature representation scheme. The proposed algorithm consists of two processes of detecting overlap
of objects and of determining the boundary between overlapping objects. To determine overlap of objects, in the first step, the
edge image of object region is extracted and those areas in the object region are considered as the object areas if an area is
surrounded by a closed edge. For each object, its signature image is constructed by measuring the distances of those edge
points from the center of the object, along the angle axis, which are located at every angle with reference to the center of
the object. When an object is not overlapped, its features which consist of the positions and angles of outstanding points in
the signature are searched in the database to find its corresponding model. When an object is overlapped, its features are
partially matched with those object models among which the best matching model is selected as the corresponding model. The
boundary among the overlapping objects is determined by projecting the signature to the original image. The performance of
the proposed algorithm has been tested with the task of picking the top or non-overlapped object from a stack of arbitrarily
located objects. In the experiment, a recognition rate of 98% has been achieved.

Keywonrds : bin-picking, signature, contour tracing, object detection, object recognition
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Fig. 8. Contour tracing technique.
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Table2. Average values of contour and internal features.
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Table 3. Detection and recognition rates of non-overlapped objects
as well as execution time.
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5 100% 100% Ssec
8 100% 100% Tsec
10 100% 99% 11sec
12 100% 98% 12sec
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Table4. Detecting rate of overlapped object using discontinuous
point detection technique. (%)
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10 100 98 95 92
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AA 7487 B4 C, F} HE Ad UHA 579] BAlE
DBoA AREE RAEAE 2& 4 AUk AP ALE-
g AA @l 3 AL A A=E & 39 Ael§)
k.
3. HXMA mEH 3 AXMZ Exlo| olAlAT

3% 2904 vepd AT 7hed FAAAe] AR C, Fo}
He A 7S 283t AP ZA NN Ba453
o] MAEITE A Fo HFAdAM FAA ] BAsio
EA9 9jFAH EAo] Ao, A& dge] WA
31A] 4k7] Wi FAFoZ AREE & 4 3ok Co}
He] 79 el 9439 FAdse] £7/8A #d o
& ¥ eyt JehEA 2d Jre) JgE 7}

o AR Bddge] BTS¢ $ Aok AgH
H 7S AeS A9E & 49 Yelyh

3 4oA JER ule} o] EA9 FFIT gl o
g AEgo] oAy A2 kst Ex9 oo AHHd)
g zed 7108 RAoltk ol¢] wks| sige] Sl 4
fyoz g Fe HYs & 4 vk

VL A&

B =R signature ¥E 7L o]&3sle tre) B
A7 Aoz JA3de 39 EAY dAFY q4RE gd
ska Z EAlY] FHE ke 7S Ak Al
Bl signature X 7Y MAEAE FH0T AA G
signatureE T3] JWEEA Q] AT A AEE FA
o FY¥F B ol Fde RE EAE HAEE F 9
e e etk 59 signature®] FAA F3FHo| 1d
3L, signature®] £74-& FE3/17F &oldted EX9] 14
o] wje- LS FAY 5 ATk &3] P& 2
Ak Y7o EAo] thE AL s FES 4 AU
o A4 3 @ MY signatureFFE 3Nk slEE A
o X3 EA9 47 gow XIy&xwr) AslEe okl
o] ot EA A7t BA B BE A9 Qg0
100%°] 7Hga B 2 @A Fgo] 7153k ul$-
o R 8ol 7ledhs II% 4 AUk

E3gn B
[1] Adnan A. Y. Mustafa, “Boundary signature matching for
object recognition,” V12001 Vision Interface Awmmal
Conference, pp. 72-79, 2001.



Journal of Institute of Control, Robotics and Systems Vol. 14, No

(2]

i3]

(4]

gt

D. Chetverikov, Z. Szabo, “A simple and efficient
algorithm for detection of high curvature points in planar
curves,” proc. of 23rd workshop of Australian Pattern
Recognition Group, Steyr, pp. 175-184, 1999.

M. Berger, G. Bachler, S. Scherer, “Vision guided bin
picking and mounting in a flexible assembly cell,”
IEA/AIE 2000, pp. 109-118, 2000.

Adnan A. Y. Mustafa, “Matching incomplete object
using boundary of the 4th
International Workshop on Visual Form, pp. 563-572,
2001.

J. Kirkegaard, T. B. Moeslund, “Bin-picking based on

signatures,” Proceedings

harmonic shape contexts and graph-based matching,”
proc. of the 18th ICPRO6, pp. 581-584, 2006.

up 4

2004 wdd YRFA AR
E4. 2006 F thehY AL 20063~
A A AAEs AL 7
. ALk olFRIY=Y, 3AY

o

=
o

Aof - AES} - AT =7A A 9 B A 12 & F2

(6]

(8]

.1, January 2008 61

O. Ghita, Paul F. Whelan, “A bin picking system based
on depth from defocus,” Jowrnal of Electronic Image,
vol. 13, Issue 4, pp. 234-244, 2003.

Kristensen S, Estable S, Kossow M, “Bin-picking with a
solid state range camera,” Robotics and Autonomous
system, vol. 35, no. 3, pp. 143-151, 2001.

Darnergi. T, Ionescu. D, “A method for subpart
decomposition for overlapped object identification,”
Electrical and Computer Engineering., vol. 2, pp.
991-994, 1993.

F. Chang and C.-J. Chen, “A component-labeling
algorithm  using contour tracing technique,;’ 7th
International Conference on Document Analysis  and
Recognition, pp. 741-745, 2003.

85

Aoy - A58} - A 2HFTE =4 A 1A A2 3 FR



