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Abstract

Introduction: In bioinformatics, analyzing single-cell data is crucial for
understanding cellular functions' complexities. However, this analysis faces
challenges like inefficient dimensionality reduction and suboptimal clustering.
This study aimed to present a method that enhances the clustering of single-cell
data, improves reconstruction quality, and reduces data dimensions.

Method: This paper introduces SAMS (Single-cell Analysis using Multi-Scale
Autoencoder), which uses a multi-scale autoencoder model to improve the
challenges in single-cell data analysis. The SAMS method involves three
primary steps: (1) data preprocessing and normalization, (2) employing a deep
neural network model to reconstruct and reduce data dimensions with the help
of a multiscale autoencoder, and (3) clustering the reduced data using the K-
means algorithm to assess the method's performance.

Results: The SAMS method was implemented using Python on single-cell
datasets. The results demonstrate that SAMS can effectively visualize cells in
a two-dimensional space with an average Nearest Neighbor Error (NNE) rate
of 89%, indicating a strong preservation of data structure. Additionally, the
Silhouette index and Davis-Bouldin index, which measure clustering accuracy,
show significant improvement with averages of 0.66 and 0.50, respectively.

Conclusion: The proposed SAMS method by combining the multiscale self-
encoder model and the K-means algorithm could obtain better results than the
previous methods. Its application in single-cell data analysis can aid researchers
in gaining deeper insights into cellular functions and discovering new patterns.
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