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A Mask R-CNN based method for Data Matrix code recognition from tube-rack system
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2. College of Computer and Cyber Security, Fujian Normal University, Fuzhou 350117, China)

Abstract: The Data Matrix ( DM) codes from the tube-rack automatic system can be seen as multiple small
targets in the input image, which has problems such as blurred imaging and serious edge interference and
makes it difficult for traditional methods to achieve good recognition results. Therefore,, a Data Matrix code rec-
ognition method based on deep learning named DeepDMCode was proposed. Based on the Mask R-CNN
model, the training data was enhanced and the learning ability of the model was improved through content-dif-
ferentiated data synthesis and synchronous automatic annotation. Based on the segmentation results of the mod-
el, a rotation correction method was proposed to ensure that the DM code can be decoded using a standard de-
coding library. Experiments were carried out with images of resolution 1 600x1 200, which were captured from
racks of 96 capacity. Results show that the method can restore the code boundary information to the greatest ex-
tent in the early code positioning stage, and the accuracy can reach 0.92 ( mloU ). The average speed of com-
pleting all DM recognition in a single image is 5.2 s, which is better than mainstream industrial benchmark al-
gorithms such as YOLO, SegNet, and CenterNet.
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Fig.1 Image captured at the bottom of a tube rack
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Fig.2 Demonstration of data matrix codes
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Fig.3 Demonstration of simultaneous synthesis and annotation method
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Fig.4 Demonstration of the synthesis and annotation

result by the proposed method
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Fig.5 Demonstration of the rotation correction method
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Tab.2 Comparison of DM code decoding results
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