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Abstract. Traditional elevator dispatch strategies rely on empirically driven fixed control logic, which struggles to adapt to the dynamic
evolution of passenger flows in high-rise buildings. These approaches commonly suffer from delayed response, resource allocation
imbalances, and energy redundancy. To address these challenges, this study adopts a data-driven paradigm to conduct research on precise
identification of elevator traffic patterns and collaborative optimization of multi-objective intelligent scheduling. The paper introduces the
density peak initialization into the elevator field and gives the industrial level measurement. It puts forward the engineering template of one-
click mapping of daily operation curve—4 kinds of modes ( peak, flat, noon, low). First, a multi-dimensional traffic feature index system
is established encompassing passenger flow intensity, peak-time temporal characteristics, floor call distribution entropy, elevator occupancy
rates, and call interval cycles, achieving comprehensive representation of vertical traffic flows. Second, an improved two-layer
identification model is proposed combining K-means and random forest algorithms. This model first performs high-dimensional feature
reduction through principal component analysis (PCA) , then optimizes K-means clustering center initialization using density peak method,
while integrating random forest algorithms to screen core features and validate classification results, effectively overcoming the bottleneck of
traditional clustering algorithms prone to local optima. Finally, by applying pare to frontier theory, a dynamic weighted multi-objective
scheduling optimization algorithm is designed. This algorithm adjusts target weights adaptively based on identified traffic patterns, using
average waiting time, elevator usage duration, and operational energy consumption as optimization dimensions to achieve synergistic
improvements in scheduling efficiency and energy-saving benefits. Experiments demonstrate that the proposed identification model maintains
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a classification accuracy rate above 94.2%. Compared to traditional scheduling methods, it reduces average waiting time during peak hours

by 18.5% and decreases comprehensive elevator energy consumption by 12.3%. The model also demonstrates excellent adaptability across

various building scenarios including residential complexes, office towers, and commercial complexes. This study provides theoretical basis

and technical support for the upgrade and iteration of intelligent elevator dispatching system, which is of great significance to promote the

intelligent and green development of vertical transportation.

Keywords: elevator; traffic mode identification; intelligent scheduling; K-means algorithm; multi-objective optimization; dual-layer

recognition mode
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