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Revised Abstract

Due to improvements in the model, the accuracy has changed

Bacterial species estimation performance
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system for Gram stain images of urinary and verified whether it is Table 2. Results of Al estimation for test data in 7-category.

possible to estimate the species of bacteria in order to facilitate the
initial selection of antimicrobial agents, regardless of the level of
proficiency.

Figure 1. Assumed flow for estimating bacterial species using Al.
After Gram staining of urine specimen, the slide is observed
under a microscope with a 100x objective lens and a 10x eyepiece.

Figure 2. Confusion matrix for
test data. Very few mistakes are
made within GNR, GPC, Yeast,
GNC, GPR. Often, multiple
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Classification category

Methods: Slides and bacterial species identification information
from an anonymized Gram stain registry at two medical institutions,

National Center for Global Health and Medicine (NCGM) and Kobe
University Hospital (KUH), were used for the study. Urine culture
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data and test data at a ratio of 8 to 2 for each category, and a deep UGC 11 Klebsiella pneumoniae GNR 69-232/0 70-313/0 69-772/0 99.35% 64
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predicted to have 94% accuracy, 95% for the macro average recall. bacteria. Initially, the seven broad categories (Yeast, GPC, GPR, 99.72%  99.16%  99.44%  99.96% 359
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Conclusion: The research has shown that it is possible to classify If the Al's prediction result is GPC or GNR, it is further classified 76.71%

into a detailed category using a dedicated Al.

fonclusion : Our image identification Al can classify test data from Gram-stained images into seven categories with an average

also by devising learning methods for the species with lower sensitivity of over 90%. In addition, an average sensitivity of more than 70% was achieved in 17 categorical classifications. This
accuracy. We are planning to make comparisons with specialists in classification results indicate that Al may be able to identify Gram-stained images, which may also facilitate initial antimicrobial selection.

the future, and are currently working to achieve an accuracy that Future tests comparing specialists and Al are planned.
will allow us to show that Al is non-inferior to specialists. - /

bacterial species to a certain extent only by observing the Gram
stain images. Since the accuracy varies by bacterial species, we aim
to improve the accuracy of classification by adding more cases, and

Table 3. . Results of Al estimation for test data in 17-category.
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