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Abstract: Demand forecasting technology has important strategic value in production and operation. This article systematically elaborates on its
application and challenges. By analyzing the definition, common methods, and applications of demand forecasting in supply chain
management, production planning optimization, and inventory management, the potential of this technology in improving operational
efficiency, reducing costs, and enhancing customer demand response capabilities is revealed. Research has shown that technologies such as
production data analysis and rapid diagnosis of production site problems significantly optimize resource allocation and decision—making by
capturing complex personalized production demand patterns. However, issues with data quality and validity (such as the scope and
inconsistency of data statistics) and uncertainty in external personalized demands (such as temporary changes in customer personalized demands
and adjustments to collaborative unit production task plans) limit the accuracy of predictions and model adaptability. In the future, it is
necessary to further enhance the effectiveness of technological applications through multi—source data fusion, dynamic prediction models, and
the improvement of data governance systems. This article provides guidance for enterprise practice and points out the direction for academic

research.
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