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Training deep neural networks with non-uniform
frame-level cost function for automatic speech
recognition
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Abstract The aim of this paper is to exhibit two new variations of the frame-level cost
function for training a deep neural network in order to achieve better word error rates in
speech recognition. Optimization methods and their minimization functions are underlying
aspects to consider when someone is working on neural nets, and hence their improve-
ment is one of the salient objectives of researchers, and this paper deals in part with such
a situation. The first proposed framework is based on the concept of extropy, the comple-
mentary dual function of an uncertainty measure. The conventional cross-entropy function
can be mapped to a non-uniform loss function based on its corresponding extropy, enhanc-
ing the frames that have ambiguity in their belonging to specific senones. The second
proposal makes a fusion of the presented mapped cross-entropy function and the idea of
boosted cross-entropy, which emphasizes those frames with low target posterior probabil-
ity. The proposed approaches have been performed by using a personalized mid-vocabulary
speaker-independent voice corpus. This dataset is employed for recognition of digit strings
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