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dlo] A& ¢]&4% Bin-Picking

Bin-Picking Method Using Laser

Kisee Joo,* Min-Hong Han*

ABSTRACT

This paper presents a bin picking method using a slit beam laser in which a robot recognizes all
of the unoccluded objects [rom the top of jumbled objects, and picks them up one by one. Once
those unoccluded ohjects are removed, newly developed unoccluded objects underneath are recognized
and the same process is continued until the bin gets empty.

To recognize unoccluded objects, a new algorithm to link edges on slices which are generated by
the orthogonally mounted laser on the xy table is proposed. The edges on slices are partitioned and
classified using convex and concave function with a distance parameter, The edge types on the
neighborhood slices are compared, then the hamming distances among identical kinds of edges are
extracted as the features of fuzzy membership function. The sugeno fuzzy integration about fea-
tures is used to determine linked edges. Finally, the pick-up sequence based on MaxMin theory is
determined to cause minimal disturbance to the pile,

This proposed methed may provide a solution to the automation of part handling in manufactur-
ing environments such as in punch press operation or part assembly.

Key Words : Unoccluded Objects(7}21A12] @2 &), Convex and Concave Function(32 B 2
5% %), Hamming Distance(@ % Azl), Feature($A4%), Fuzzy Membership
Function(#A] &4 #<), Sugeno Fuzzy Integration(Sugeno #* AR), Pick-Up
Sequence (2E.E # £4), MaxMin(F4% 5 Jhgh) -
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Fig. 2 The configuration of laser calibration

Fig. 3 The configuration of range finder system
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Table 1 Summary of measurement errors by laser calibration

{(Unit: Cm)
True - Calculated True - Caleulated True - Calculated
Position in x ‘ ‘ in y’ ‘ in z

Max Min Avg. Var. Max Min Avg. Var. Max Min Avg. Var.
(254, 254, 2.54) 013 0.01 0.05 0.04 0.08 001 0.03 0.02 0.15 0.02 0.08 0.05
(-2.54, 254, 2.54) 0.11 006 0.10 0.04 0.10 0.02 0.05 0.03 0.13 007 010 005
(2.54, -2.54, 2.54) 0.12 003 0.06 0.03 0.09 008 0.08 0.00 0.14 002 0.07 0.04
(-2.54, -2.54, 2.54) 011 0.06 0.09 0.03 0.10 0.06 008 0.03 0.14 003 008 0.05
(5.08, 5.08, 5.08) 0.18 007 012 0.08 0.5 0.08 0.1 0.07 016 0.07 0.11 0.07
(-b.08, 5.08, 5.08) 0.14 005 0.11 0.05 0.12 007 0.08 0.05 0.13 0.06 0.0 0.05
(5.08, -5.08, 5.08) 015 0.04 0.10 0.06 0.10 0.06 0.09 0.05 0.14 006 011 0.05
(-5.08, -5.08, 5.08) 0.16 005 0.10 0.07 0.13 008 0.07 0.06 0.13 007 012 0.06
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Fig. 11 Randomly jumbled objects
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Table 2 The recognition result comparison according
to object pose

(Unit: %)

Object Posel(”, 6°)
RecogritionRate o T30 09 09050 0] 55500
Presented Method | 985 | 955 | 926 | 963 | 9.1 | 932 902 | 950
Conventional Method | 9.0 | 875 851 | 902 | 892 | 845 | 822 | 884
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Fig. 12 The scanned edges
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Fig. 13 The coordinates’ variation between slices
according to object’s pose
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