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An ensemble model integrating traditional machine learning and deep learning algorithms was
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utilized to conduct sentiment polarity classification and demand mining on user reviews of nursing
beds, accurately identifying potential user needs. The research process encompasses three main
stages: data acquisition and preprocessing, model construction and tuning, and user demand anal-
ysis. Web crawling techniques were employed to collect user reviews of nursing beds from the
JD.com platform, followed by preprocessing to construct training and testing datasets. The Stacking
algorithm was then applied to integrate multiple traditional machine learning models and the LSTM
deep learning model, achieving an accuracy rate of 90.34% on the test set. By combining the LDA
topic model and the 7Rs logistics service theory, key factors affecting user experience were ex-
tracted, providing user-oriented insights for the design and improvement of nursing bed products.
This approach also offers an effective analytical framework for user demand analysis of other reha-
bilitation assistive products.
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Figure 1. Price distribution and categories of nursing beds
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Figure 2. Time distribution of nursing bed reviews between 2023 and 2024
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Figure 3. Word cloud of nursing bed attributes (Left) and reviews (Right)
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Table 1. Optimal parameters of traditional machine learning models
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Figure 4. ROC curve of traditional machine learning models
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