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Enhancement of handwritten mathematical expression recognition through
establishment of multi-dimensional structural analysis
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This research aimed to recognize handwritten mathematical expressions, where
ambiguities occurs in symbol segmentation, symbol identification, and positional relationship
identification. Context processing is difficult unlike natural languages due to the lack of
redundancy. This research clarified that it is superior to learn geometric context implicitly by
Deep Neural Networks and evaluate language context explicitly by a language model. Specifically, an
encoder/decoder model that pays attention to multiple substructures, semi-supervised learning that
compensates for the lack of labeled learning patterns, and weighting the evaluation function with
language context improved recognition performance. Furthermore, a method was proposed to
artificially generate learning patterns, which were availed for an international recognition
contest.
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