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Effectiveness of Weight Decay to improve

discontinuous output changes in SpikeProp
2011 Yuya Yoshikawa
Abstract

Recently spiking neural networks (SNNs) attract many research attentions in the robot
control field. SNNs represent information by spikes. They are good at temporally signal
processing such as robot control.

We focus on SpikeProp, which is a model of SNNs. It represents information by timing
of spikes. Our final goal is to apply SpikeProp to robot control. SpikeProp is based on
complex model, which is an integrate-firing model. It causes complex behaviors: outputs
of SpikeProp is often sensitive to weights. It implies that the outputs are also sensitive
to inputs. These sensitivities cause unexpected output in a noisy environment. So, our
purpose is to reduce discontinuous output changes against a continuous input changes.

To reduce discontinuous output changes, we introduce Weight Decay (WD), which im-
prove input-output characteristic of conventional neural networks, which are constructed
with non-spiking neuron such as sigmoidal neurons. WD exactly works to eliminating
useless connections by reducing both the output error and a sum of squared weights.
We assume that discontinuous output changes are caused by local maxima of activities.
Since an activity is a sum of each response for all input stimuli, eliminating useless con-
nections would reduce local maxima of activities. As a result, SpikeProp would resolve
the discontinuity problem.

We show the effectiveness of our method by some simple experiments: training the
XOR-problem that is a famous benchmark problem. Without WD, SpikeProp show
discontinuous output changes even near trained input patterns. By applying WD, dis-
continuous output changes are reduced around the trained input patterns. We show
that the WD works well not only for conventional neural networks but also SpikeProp.

In future, more improvements are required. In particular, it’s important to lessen
weights which are related to local maxima of activity that degrade input-output char-
acteristics. Improved method would reduce discontinuous output changes. Finally, we

can apply SpikeProp to real problems such as robot control.
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