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The quality control of manufactured products is a crucial step in the production chain to ensure a reliable and

homogeneous product outcome. This procedure is cost- and time-intensive since the traditional methods are mainly

destructive methods and require skilled workforce. To address this problem there have been promising, non-destructive

machine learning approaches to ensure production quality by analyzing pictures of the product. Especially Convolutional

Neural Networks (CNN) achieve encouraging results in image classification tasks due to the included feature extraction in

convolutional layers. Although these methods deliver good results autonomously, they require a large, manually labeled

training dataset, which is costly and time-consuming.

To reduce this labelling effort, we apply a modification of the Yarowski Algorithm, a method from the field of semi-

supervised learning, to CNNs. This approach utilizes a small set of labeled data to initially train a CNN, which then predicts

labels for a large pool of unlabeled data. The most confident predictions are iteratively added to the training dataset to

expand it stepwise. The dataset contains 49.500 images of finely ground metal surfaces which are classified regarding

their surface roughness.

In this paper we evaluate the performance of the algorithm from an inductive and transductive perspective. Therefore, we

vary systematically two hyperparameters of the algorithm, which are the size of the initial training dataset and the number

of added samples to the training set in each iteration. We aim to analyze the number of successful iterations in context of

the two hyperparameters. Furthermore, we compare the achieved results to other approaches on the same data

classification task such as supervised learning on CNNs or semi-supervised learning applied to feed forward neural

networks.
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