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Figure 7: Plot of data extracted from all iterations of slice
analysis

The result of processing is shown in Figure 8. Four
objects were detected and are represented by blobs, each
with a different colour. The grey lines represent the major
and minor axes that were computed for each object.

Locations that would allow for the gripper to
access for pickup are represented by green circles. It is
obvious that for this situation, it has been identified that
each object can be picked up from any part of the object.
The green circles that have been filled with black are
locations that have been calculated to be suitable for
pickup. That is, the overall scores for these locations
exceed the minimum value allowable for a point to be
classified to be suitable. Finally, the red solid circle
represents the location that was chosen from the
computation. For this situation, the final point selected is
more or less a random event as there are a number of
suitable candidates.
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Figure 8: Plot showing the objects identified, shown in
different colours. The lines through the objects are the
major and minor axes and the green circles signify locations
that the gripper is able to access. Green circles that have
been filled with black are locations that have been computed
as suitable picking points whilst the selected point is
represented by the red solid circle.
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Objects in close proximity

The second scenario presented here consists of objects
that were placed in very close proximity. At least one side
of the fruit is obstructed by another, and hence pickup
cannot be performed at any location. This scenario can be
seen in Figure 9 with its corresponding mesh plot shown
in Figure 10.

Figure 9: Grayscale image of objects located in close
proximity

Figure 10: Mesh plot of the touching objects

Figure 11: Plot of data extracted from all iterations of slice
analysis essentially shows one large connected object

A 2D plot of the point cloud data can be seen in
Figure 11. It is evident in the diagram that it is difficult to
recognise the individual objects especially around the



regions where the objects touch each other. Therefore,
recognising the objects here is not a straight forward task,
especially when the shape of the objects plays an
important role on how the gripper would attempt to
pickup an object.

The identified objects are shown in Figure 12
below. Like before, four objects were detected. However,
due to the proximity of the objects, the gripper is not able
to access all locations around the objects. The locations
that are not accessible are represented by red unfilled
circles. For the same reason, there are a lot less suitable
locations for the system to choose from.

Figure 12: Plot showing identified objects in various colours.
Lines through the objects depict the major and minor axes
of each object. As before, the green unfilled circles signify
locations that the gripper is able to access. In addition, red
unfilled circles are now visible and these represent locations
that are not suitable for pickup. The black-filled green
circles are locations that have been computed as suitable
picking points whilst the selected point is represented by the
red solid circle.

Objects stacked to form multiple layers

The final arrangement presented here involves arranging
the objects in a stacked configuration, as shown in Figure
13. Figure 14 shows the mesh plot of the objects. As seen
in the mesh plot, the four objects look like one large
object. Hence, it is difficult to identify the individual
objects if all point cloud data were processed.

Figure 13: Grayscale image of objects stacked in a pile
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Figure 14: Mesh plot showing one large object which shows
the difficulty in identifying each object from the point cloud
data
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Figure 15: Plot of data extracted from all iterations of slice
analysis essentially shows only the top object is used
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Figure 16: Plot showing a single object formed. Even though
other objects exist underneath, this object is unobstructed



and hence, the gripper is able to access the fruit at all
locations (green unfilled circles). The black solid circles are
locations that have been computed as suitable picking points
whilst the selected point is represented by the red solid
circle.

It is also worth noting that more than one object
can exist on the top layer. Furthermore, the system
proposed works with more than two layers as well. As
mentioned earlier, processing only occurs up to a set
depth. Hence, lower layers do not affect the performance
of the system.

Figure 15 shows that only point cloud data from
the top object has been extracted for processing, with the
blob formed shown in Figure 16.

5 Conclusions

We have presented a novel topographical slicing method
and have applied it to 3D point cloud data generated by a
stereo camera. This approach was demonstrated through
the recognition of natural objects arranged in a stacked
pile. Experiments conducted in various scenarios showed
the robustness of this approach to discriminate between
objects. Also by applying certain selection criteria, the
optimum picking pose for a custom made gripper was
determined. It is envisaged other grippers could be
applied with the appropriate set of criteria imposed. It is
modular and forms one of the building blocks for a vision
guided robotics system.
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