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Abstract

With the continuous development of the tourism industry, tourist attractions always face the issue of
off-peak and peak seasons. This phenomenon poses challenges for the development of tourism destinations.
Accurate tourism demand forecasting is crucial for optimizing the management of attractions and promoting
their healthy and sustainable development. Current research on tourism demand forecasting, both domesti-
cally and internationally, primarily includes two aspects. One aspect involves incorporating factors that are
highly correlated with tourism demand into model to improve forecasting accuracy. The other aspect com-
bines the strengths of different algorithms to further improve forecasting performance. This thesis aims to
improve the accuracy of tourist flow forecasting for tourist attractions and conducts research on tourist flow
forecasting method from the perspectives of data stationary processing, feature extraction and modeling of
time series correlation. The main contents of this work are as follows:

(1) Research on tourist flow forecasting method based on the fusion of Multi-Feature Encoder (MFE)
and GRU. Considering the correlation between input features and the importance of different features for the
task, MFE is utilized to process the input features. Subsequently, the MFE-GRU model is constructed to
forecast tourist flow of the scenic areas. To assess the performance of the MFE-GRU model, the compara-
tive experiment is conducted on the Jiuzhaigou dataset using BPNN, RNN, LSTM and GRU as benchmark
models. The experimental results show that compared with BPNN, RNN and LSTM models, GRU model
performs better in the tourist flow forecasting task. Compared with GRU, MFE-GRU model reduces the root
mean square error by 74.979, mean absolute error by 26.627 and mean absolute percentage error by 0.020,
effectively enhancing the accuracy of tourist flow forecasting at scenic areas.

(2) Research on tourist flow forecasting method based on improved MFE-GRU. To mitigate the impact
of the volatility of tourist flow data on the forecasting accuracy, this thesis introduces VMD to achieve data
stationary. The VMD-MFE-GRU model is constructed to forecast tourist flow of the scenic areas. The model
selects parameters of VMD through Bayesian optimization algorithm. To assess the performance of the VMD-
MFE-GRU model, this thesis conducts comparative experiment and ablation experiment on the Jiuzhaigou
dataset. The experimental results show that VMD has superior performance in reducing the non-stationary
of tourist flow data. Moreover, the VMD-MFE-GRU model demonstrates the best performance in terms of
forecasting accuracy. The root mean square error, mean absolute error and mean absolute percentage error are
657.102, 462.305 and 0.186, respectively. Finally, this thesis applies VMD-MFE-GRU model to the dataset
of Mount Siguniang, verifying its effectiveness and suitability in different tourist flow forecasting tasks.

(3) Design and implementation of the tourist flow forecasting system for scenic areas. Tourist flow
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forecasting system is implemented based on the architecture pattern of front-end and back-end separation. The
back-end of the system adopts the Django framework and utilizes the MySQL database for data storage and
management. The front-end is developed using the Vue framework combined with the Echarts visualization
library. The system provides convenient functions for data uploading and model training, and forecasts tourist
flow through VMD-MFE-GRU model, and then displays the forecasting results in the way of charts, so that

users can intuitively understand the tourist flow trend.

Key words: Tourist flow forecasting; Multi-Feature Encoder; Gated Recurrent Unit; Variational Mode De-

composition; Bayesian optimization
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