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Metamorphic Testing of Neural Networks

SHIN NAKAJIMAL®)

Abstract: Because computation results of machine learning programs are not known in advance, their soft-
ware testing often adapts the metamorphic testing method which uses pseudo oracles based on data diversity.
The learning problem of neural networks is non-convex optimization, and thus the approaches with data di-
versity are inadequate. This paper proposes a new metamorphic testing method to be based on dataset

diversity and behavioral oracle. It also presents some lessons learned from experiments of applying the

method to recognizing handwritten numbers.
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B 8 Indicator Graphs for ProgBI
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