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Table 1. Training Parameters and Results of the Neural Network.

~ Network Parameters | Values
No. of input neurons 10
No. of Output neurons 1
No. of hidden neurons 5
Bias value 1.0
Learning Rate 0.1
Tolerance 0.001
Training time 70.7 seconds
Training Epoch 15112
Success Rate 92.45%

The cumulative error is the sum squared error for each epoch and is given by:-
Sum squared error= % m-(t o2
Yi)
;?:f; ©r (9)

where

t, s the expected output value for the kth neuron,
Yk istheactual output value for the kth neuron,

m is the total number of output neurons,and

p isthe total number of input neurons.

EXPERIMENTAL RESULTS

Inthe training process 40 stereo images of the bin with similar objects are acquired.The bin
images are pre-processed to smooth the intensity level of the object. The pre-processed
images are segmented to extract the topmost object in the bin. The segmented left and
right images are added and the edge of the added image is extracted. The ‘X’ and 'y’ co-
ordinates are computed from the left segmented object image, which is considered as the
reference image. Finding the centroid of the reference image gives the ‘x’and 'y’ location
co-ordinates.To compute the 'z’ co-ordinate, the singular value features are extracted from
the edge image using SVD. 10 singular values of an image are fed as input and the object
distance is fed as output to a simple feed forward neural network. The network is trained
by the back propagation training procedure.

In the testing phase the network is tested with 53 sample data. The proposed method is
found to successfully compute the distance for 49 images with a success rate of 92.45%
and error tolerance of 0.001. Figure 3. shows the Cumulative error versus epoch plot of
the trained neural network. Table 1 shows the training parameters and test results of the
Neural Network.




Location for a Bin Picking Adept SCARA Robot
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Figure 3. Cumulative errors versus Epoch Plot.

In the real time experimentation phase, the developed stereo vision system was interfaced
with an Adept SCARA Robot shown in Figure 4. A vacuum gripper was used for pick and
place operation. A bin with seven partially occluded objects was used for testing. The
Adept SCARA Robot was tested for real time bin picking using the object grasping point
['x,'y" and 'z’ co-ordinates] computed by the stereo vision system.The bin picking system
was successful in picking six out of the seven objects placed in the bin with an average
bin pick and place performance of 85.7%

Figure 4. Adept Robot with stereo sensors and vacuum gripper.
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CONCLUSION

A bin picking system using stereo vision sensors for object grasping point is presented.
An algorithm for segmentation of partially occluded objects is presented. The system

is experimentally verified and results presented are satisfactory. The major constraint

of the proposed system was poor segmentation in the presence of albedo effects and
uneven brightness in certain parts of the bin. Optimal lighting conditions are essential
to derive satisfactory results. Future work will include optimising lighting conditions and
improving the network performance. Test series proved the applicability of the proposed
vision system in segmenting partially occluded objects and computing grasping points.
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