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Fast Vision System for Bin-Picking Using Sparse Range Image

Kazunori Umepa and Tamio Aral

Visual functions for bin picking are realized fast by utilizing a sparse range image. The functions are composed
of (1) detection of a necessary part from a lot of parts piled on each other, and (2) measurement of its three
dimensional position and orientation. Framework of the vision system is discussed on the assumption that a shape
model of the necessary part is given. Method of fast segmentation of a sparse range image is presented for the
part’s detection. Four kinds of shapes: polyhedra, cylinder, cone and sphere are chosen as important shapes for
industrial bin-picking, and for each shape, examination if a segment of a sparse range image is the shape, and
measurement of its three dimensional position and orientation are shown. Experiments with a real fast range sensor
and a personal computer show that the presented vision system is fast: total process time is less than 1.5 s for

multiple piled cylinders.
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Fig. 9 Segmentation, examination and measurement of four
objects

Table 1 Measurement of four objects

Position mm Orientation
0.001, 0. , —0.
Polyhedra | Result | [30.3, —64.9, 1019.3] | | O(Nor?ng?gvecté)rf“]
(30 points)
Error [—3.1, 1.2, 0.4] 2.6°
Cylinder | Result | [—26.3, —58.3, 962.6] | [0.037, 0.999, —0.046]
(31 points) | Error [-1.3, 1.9, —1.6] 2.1°
Cone Result | [—96.2, —14.4, 993.0] | [0.039, 0.999, —0.037]
(34 points) | Error (2.0, 1.0, —2.6] 3.1°
Sphere Result [33.7, 0.1, 1017.4] —
(27 points) | Error [-2.3, 0.2, —0.4] —
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Table 2 Error of measurement for four objects

Experiment No. 1 2 3 4 5

Position mm |14.5|2.4| 2.3| 2.5]19.

4
Polyh
olvhedra | ) e ntation ° | 8.0]0.0| 2.1| 0.0| 4.6
Cvlinder Position mm 1.62.0] 2.1 4.9 2.3
i Orientation ° | 3.5(1.3| 0.8| 8.3| 2.6
. Position mm |11.0{6.5|13.6 |10.7 | 12.2
Cone . . .
Orientation 2.113.5| 58| 4.7| 2.5
Sphere Position mm 4.413.8| 5.8| 3.4| 5.0

(a)Object scene

(b)Result

Fig. 10 Detection and measurement of multiple cylinders
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