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_ Addition of orientation-selective inputs
in the learning using a neural network with 1mage inputs

Yoshito Sawatsubashi, Katsunari Shibata, Oita University

Abstract :

In the authors’ laboratory, aiming to flexible and purposive recognition, image signals are put into a neural network directly
as inputs and the network is trained based on reinforcement learning. Since an experimental result suggested a limitation
in the learning from raw image signals, the addition of orientation-selective inputs is examined in both supervised learning
and reinforcement learning in this paper. Improvement of the learning performance and generalization ability by the addition
could be observed for the images with a low resolution, but the difference cannot be clearly observed for the images with a
higher resolution due to the performance improvement by the increase of resolution even without the addition.
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Fig. 1: Identificaton learning of arrow direction by a neural
network with image inputs with the addition of orientation-
selective inputs.
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Fig. 2: Arrow patterns used for learning.
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Fig. 3: 4 filters to generate orientation-selective inputs.
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Fig. 4: Arrow patterns used for test.
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Table 1: Comparison of average number of steps until suc-
cessful termination, and average error for the test patterns.
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Fig. 5: Visualization of weight change during learning in one
hidden neuron.
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Fig. 6: Reinforcement learning task in which the system gets
a reward when the system moves its camera to the arrow-
pointing direction and finds the red circle 2.
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Fig. 7: Comparison of learning curve depending on the ad-
diton of orientation selective inputs.
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Fig. 8: All the failed patterns in 308 test patterns. For each
pattern, arrow image, presented display, and shift angle are
shown.
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