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Human-machine Collaborative Identification of Industrial Product Surface Defects Based on
Deep Forest

YAN Hao', LIU Yi-Yang’

'(Wuhan Digital Engineering Institute, Wuhan 430074, China)
*(School of Computer and Artificial Intelligence, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A human-machine collaborative classification model based on the deep forest is proposed to solve the problems
encountered in the classification of defects in industrial products, such as sample image shortage insufficient
classification precision, and time-consuming model training. For this purpose, sample images are preliminarily identified
with deep forest, and their features are extracted by the multi-granularity scanning module and the cascaded forest
module. The initial estimation result is thereby obtained, and sample images difficult to identify are separated out. Then,
the human-machine collaboration strategy is employed. Speciﬁcally,‘ some of the sample images difficult to identify are
randomly labeled manually, and the remaining ones are reclassified with the K-nearest neighbor algorithm. The
experimental results on the public dataset and the real data collected from the production line indicate that the improved
classification model.offers performahce superior to that of the baseline algorithm on the dataset of industrial product
surface defects.

Key words: industrial product defect; defect classification; deep forest; human-machine collaboration
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