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Figure 1 Network structure of single shot multiboxes detector
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Figure 2 Six feature maps for the prediction of Saccharomyces cerevisiae cell location
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Figure 3 Sample objects. A and B: Saccharomyces cerevisiae cells; C and D: red blood cells; E~H: other cells and impurities (Color Online)
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Figure 4 Test results of four randomly selected data points (Color Online)
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Figure 5 Detection result for adhesion cells (Color online)
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Table 2 Comparison of average precision and detection time of five
different algorithms

[zt AP (%) gk R RIS 18] (s)

SSD-VGG16 95.82 0.29
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SSD-ResNet50 97.70 0.31
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Figure 6 Image testing comparison among the five algorithms. A~D: Test results of the proposed algorithms; E~H: test results of SSD-VGG16,
YOLOV3, YOLOv3-SPP, and YOLOVS5s algorithms, respectively (Color online)
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Detection of invasive Saccharomyces cerevisiae infections based on
convolutional neural network

LI Shuai', DU MinGao', LIU Fei' & LI GongXin"’

1 Key Laboratory of Advanced Process Control for Light Industry (Ministry of Education), Institute of Automation, Jiangnan University,
Wuxi 214122, China;
2 State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China

Saccharomyces cerevisiae (S. cerevisiae) is common in the baking and brewing industries as a fermenting strain and used as a
probiotic for preventing and treating various diarrheal and related diseases. However, the cases of invasive S. cerevisiae infections due
to the ingestion of S. cerevisiae have been increasing over the last two decades, especially in the elderly, immunocompromised, and
critically ill patient populations. Additionally, current clinical methods of diagnosing invasive S. cerevisiae infections are time-
consuming, while the optimal times for the diagnosis and early prevention are easily missed. In this paper, a convolutional neural
network (CNN)-based object detection method is proposed for the detection and identification of S. cerevisiae cells in the blood for
invasive S. cerevisiae disease diagnosis. The method is based on the single shot multibox detector algorithm using the ResNet-50
network as a feature extraction network. The experimental results show that the recognition accuracy of the method can reach
97.70%, with a detection time of 0.31 s. Moreover, the algorithm recognition accuracy showed a significant advantage over three
similar CNN algorithms. The paper verifies that the CNN-based object detection method can be a novel method for the detection and
diagnosis of invasive S. cerevisiae infections, and the advantages of high detection accuracy and short method time can achieve early
prevention and timely diagnosis of invasive S. cerevisiae infections.
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