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Abstract In the last three decades, intelligent methods in medical diagnosis have attracted many researchers
attention. However, there is no intelligent system for bladder cancer detection via cystoscopy in spite of its huge
outbreaks worldwide. In this paper, a multi-layer perceptron (MLP) neural network is used to classify cystoscopic
images. One of the main issues in training neural networks is determining the learning rate. A small learning rate
leads to slow convergence while a large learning rate causes drastic fluctuations and divergence. Hence, an adaptive
algorithm to change the learning rate dynamically is mandatory. To this end, an adaptive method is proposed to
determine the learning rate of MLP. In the presented work, the learning rate is changed using the difference between
training and validation error rates. The magnitude of this change is updated regarding to weight changes and output
errors. The proposed method has been evaluated on a dataset of 540 cystoscopic images. Based on the results, the
presented algorithm outperforms other competing methods in terms of classification accuracy and convergence
speed.

Keywords Cystoscopy, Bladder Cancer Classification, Neural Network, learning rate.
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