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Abstract: Artificial intelligence (AT)-based cell recognition in biological images is increasingly important

in medical diagnostics. To improve recognition accuracy by acquiring images better suited to Al analysis,
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a spiral phase-contrast microscopy system was developed. A radial Hilbert transform was applied before
image acquisition, and both the transmission amplitude and phase information of the specimen were used
to directly generate edge-enhanced microscopic images. The generalist Al algorithm Cellpose-SAM was
subsequently employed for cell contour segmentation and cell pose prediction. In proof-of-concept experi-
ments with oral epithelial cells, spiral phase-contrast filtering substantially improved both the cell recogni-
tion rate and the accuracy of predicted cell poses. A recognition rate of 96% was achieved with spiral
phase-contrast images, compared with 54 % for bright-field images. The applicability of the method across
cell types was further validated using red blood cells, Hepa 1-6 hepatoma cells, and human umbilical vein
endothelial cells. These findings demonstrate the potential of spiral phase-contrast microscopy as a broadly
applicable optical preprocessing approach for improving Al-based cell recognition accuracy and supporting
algorithm generalizability across diverse biological specimens.

Key words: spiral-phase-contrast microscopy; image edge enhancement; image pre-processing; artificial
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Tab.1 Comparison of Al recognition results on different cell sample images

Types of cell sample images Recognize correctly Recognition rate/ % IoU/%
BF image of Oral Epithelial Cells Yes 54 28
ALG image of Oral Epithelial Cells Yes 46 28
SPC image of Oral Epithelial Cells Yes 96 32
BF image of Red Blood Cells No == =
SPC image of Red Blood Cells Yes 46 17
BF image of Hepal-6 Cells Yes = 27
SPC image of Hepal-6 Cells Yes = 30
BF image of HUVEC Yes — 23
SPC image of HUVEC Yes = 29
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