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[ Abstract] Infertility is a global health issue, and more and more people are hoping to have babies by means of
assisted reproductive technology. However, there are still many challenges in fertilization and pregnancy outcomes. Sperm
quality is a key factor affecting the success rate of assisted reproduction. Therefore, sperm quality screening is crucial for
achieving breakthroughs in assisted reproduction technology. At present, with its capabilities in the field of image
recognition, artificial intelligence (AI) is providing new ideas and methods for sperm screening. Various attempts have
been made with Al-based models to evaluate indicators such as sperm morphology, DNA quality, and motility level, and
some results have been achieved. Herein, we reviewed the application of Al in sperm quality analysis and selection,
providing support for the future development of Al and the improvement in the fertilization rate and outcomes of assisted
reproductive technology.
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Table 1 Datasets for sperm evaluation

Source Time Name Target Content

GHASEMIAN F, et al."" 2015 HSMA-DS Morphology 1547 images

CHANG V, et al." 2017 / Morphology 19 images of 780x580 pixels, 264 sperm cells in total
CHANG V, et al!” 2017 SCIAN Morphology 1854 images

SHAKERF, et al.!"’ 2017 HuSHeM Morphology 216 images, 131x131 pixels

JAVADIS, et al.l"® 2019 MHSMA Morphology 1540 images

ILHANH O, et al."” 2020 SMIDS Morphology 3000 images

WANG Y, et al.”” 2019 / DNA 1056 images

McCALLUM G, et al.*" 2019 / DNA 1064 images, 150x150 pixels

THAMBAWITA V, et al.”” 2023 VISEM-Tracking Movement 20 videos, 29 196 frames of image in total

/: No information was available in the published literature.
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Table 2 Artificial intelligence models for sperm screening
Source Time Model Target Sperm observation method Performance
ILHANH O, et al."” 2020 CNN Morphology HE staining The highest accuracy rate reached 87%.
MIRSKY S K, et al.™ 2017 SVM Morphology Interference microscope  The precision exceeded 90%.
RIORDON J, et al.*"! 2019 CNN Morphology HuSHeM, SCIAN dataset The accuracy rate reached 94.1% (HuSHeM)
and 62.0% (SCIAN).
JAVADIS, et all® 2019 CNN Morphology MHSMA dataset The accuracy rate reached 84.74% (acrosome),
83.86% (head), and 94.65% (vacuole).
NOY L, et al.™” 2023 CNN DNA Acridine orange staining  The MAE was 0.05.
McCALLUM C, etal®™ 2019 CNN DNA Acridine orange staining  The accuracy rate for prediction in 10 ms reached 86%.

WANG Y, et al.”” 2019 Regression model DNA

VALIUSKAITE V, et al® 2020 R-CNN Movement
HICKS S A, et al.”” 2019 CNN Movement
GOODSON S G, etal™ 2017 svMm Movement
LEER, et al.”” 2022 U-Net

sampling

Acridine orange staining
VISEM database

VISEM database

CASA analysis

Testicular sperm  LIVE/DEAD fixable aqua
dead cell staining

The accuracy rate reached 82.7%.

The accuracy rate reached 91.77% and the MAE was 2.92.
The lowest MAE was 8.786.

The accuracy rate was 89.9%.

The sensitivity was 86.1% and the F1 score was 85.2%.

CNN: convolutional neural network; SVM: support vector machine; HE: hematoxylin-eosin staining; MAE: mean absolute error.
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