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Abstract— An edge Al device, which has non-differntiable function for activation function (e.g. RAND chip)

can not trained using standard backpropagation. On these devices we required Digital backpropagation (DBP);

it is able to training neural network by predicting supervisor for hidden layer. Despite DBP can solve XOR or

XNOR training task, it remains a challenging problem for more difficult tasks. The original DBP is incapable

of classifying Iris dataset and MNIST dataset. This problem may be attributed to predicting supervisor for

hidden layers. As the increasing number of output layer’s node caused increasing difficulty to predict supervisor.

We show improving MNIST classification result from about 46% to about 86% by introducing cluster node for

output layer and partial connected layer between hidden layer and output layer.

Keywords— Machine Learning, Edge AI, Training Algorithm, Backpropagation, Online training
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