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Abstract. With the advent of the digital age, the tourism industry is facing unprecedented 

challenges and opportunities. This study aims to explore an innovative tourism destination 

marketing model, supported by big data analysis and deep learning technology, aimed at 

providing a forward-looking and personalized marketing strategy for tourism destinations. By 

analyzing the limitations of existing marketing models in depth, this article points out the 

shortcomings of traditional methods in data processing capabilities and market prediction 

accuracy, and proposes a solution that integrates the latest technologies. This study first defines 

the conceptual framework of big data and deep learning, and clarifies their application potential 

and challenges in the field of tourism marketing. Subsequently, by constructing a 

comprehensive marketing model that includes data collection, preprocessing, feature 

engineering, and model training, this article demonstrates how to use deep learning to analyze 

and utilize large-scale data in order to predict tourism trends and customer preferences. 

Furthermore, this study validated the effectiveness of the marketing model through practical 

case analysis. The results show that the model can significantly enhance the market 

competitiveness and marketing effectiveness of tourism destinations, providing an innovative, 

data-driven marketing plan for tourism destinations. In addition, this article also discusses the 

main challenges encountered in implementing the model, including issues such as data privacy 

protection and algorithm transparency. Overall, this study not only provides a new perspective 

for tourism marketing theory and practice, but also provides practical cases for using advanced 

technology to solve industry problems. In the future, with the continuous advancement of 

technology and the further development of the tourism market, the marketing model proposed in 

this study is expected to bring more innovation and change to tourism destination marketing. 
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I. Introduction 

In the wake of a burgeoning global tourism industry, the competition among destinations has 

escalated, urging the need for continuous innovation in marketing strategies to captivate more tourists and 

bolster competitiveness. Despite the burgeoning potential, the conventional marketing models, 

predominantly constrained by their limited data acquisition and analytical capabilities, fall short of 

leveraging the technological advancements in big data and deep learning. These constraints starkly 

highlight the existing research gap: a lack of effective integration of advanced analytical capabilities into 

tourism marketing strategies that can dynamically respond to the evolving market and consumer trends 

(Zheng et al., 2023) (Ko et al., 2023). 

Big data analysis, characterized by its robust data processing capabilities, enables the collation and 

synthesis of vast arrays of tourism-related data from diverse sources, including tourist behaviors, social 

media engagements, and online searches. On the other hand, deep learning, a subset of machine learning, 

excels in identifying complex patterns and insights from large datasets, offering unprecedented predictive 

capabilities and actionable insights (Chen et al., 2023). The fusion of these two domains presents a novel 

pathway to transcend traditional marketing limitations, allowing for a more nuanced understanding of 

tourist preferences and market dynamics. 

This study aims to bridge this gap by proposing an innovative marketing model that harnesses the 

synergistic potential of big data analysis and deep learning. The contribution of this research lies in its 

detailed framework for integrating these technologies to enhance the efficacy and efficiency of tourism 

marketing strategies. By doing so, it aspires to offer a comprehensive solution that not only anticipates 

tourist demands but also crafts personalized marketing approaches, thereby significantly enhancing the 

attractiveness and competitive edge of tourism destinations (Civik & Yuzgec, 2023). 

Moreover, the rationale behind this integrative approach is founded on the premise that the 

convergence of big data analytics and deep learning technologies can unlock new dimensions in 

marketing strategy formulation. Big data analytics provides a macro-level view of market trends and 

consumer behaviors, while deep learning offers micro-level insights by predicting individual preferences 

and tendencies. This dual perspective ensures a more holistic approach to marketing, enabling 

destinations to offer tailored experiences that resonate with diverse tourist segments, thus leading to 

increased satisfaction and loyalty (Zhang et al., 2023). 

In essence, this study endeavors to fill a critical research void by developing a strategic framework 

that leverages big data and deep learning for innovative tourism marketing. This approach not only aims 

to elevate the marketing prowess of tourism destinations but also contributes to the broader discourse on 

the application of cutting-edge technologies in enhancing the competitiveness and sustainability of the 

tourism industry. 

2. Overview 

2.1 Overview of Big Data Analysis 

In today’s era of Internet popularization and rapid development of information technology, big data 

has become a resource that cannot be ignored in each industry. Big data analysis refers to the process of 

collecting, sorting, processing and analyzing large-scale, diversified and high-dimensional data. Based on 

the in-depth exploration and analysis of big data, hidden patterns, trends and associations in data can be 

discovered, thus providing valuable information and insight for us (Cándido-Mireles et al., 2023). 

Big data analysis has has great value of application in the tourism industry. Because tourism industry 

involves a large number of participants and links, it produces a huge amount of data, such as reservation 

records, tourists’ behaviors, social media comments, traffic information, etc. Analyzing these data can 
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help tourism destinations further grasp tourists’ interests, preferences and needs, predict market trends, 

and optimize marketing strategies and product design. The main methods of big data analysis include data 

collection and cleaning, data storage and management, data mining and analysis. The data collection and 

cleaning stage involves collecting data from multiple sources, and cleaning and preprocessing the data to 

ensure the quality and accuracy of the data. The stage of data storage and management involves selecting 

appropriate data storage and management technologies to effectively store and process massive data. In 

the data mining and analysis stage, it involves the application of various algorithms and models to extract 

valuable information and patterns from various data (Jalpesh & Amit, 2023). 

The application of big data analysis in tourism destination marketing can include market 

segmentation, personalized recommendation, user behavior analysis, market prediction and so on. 

Through the analysis of big data, tourism destinations can better further grasp the needs of different user 

groups, accurately position the target market, and prepare targeted marketing strategies. 

2.2 Overview of Deep Learning 

Deep learning, as an important method in the field of machine learning, can simulate the structure 

and function of human neural network, and process and learn data through multi-level neural network 

structure. The core idea of deep learning is to learn through layer-by-layer abstraction and representation, 

and automatically discover features and patterns from data, thus realizing efficient processing and 

prediction of complex tasks. The key component of deep learning is Artificial Neural Network (ANN) 

(Papachristou et al., 2023). ANN is composed of multiple neurons, each neuron receives the input from 

the upper neuron, and calculates, generates and outputs in accordance with the weight and activation 

function. This method combines multiple neurons and levels to form a deep neural network structure, 

which can deal with complex nonlinear relationships and conduct large-scale data training and prediction 

(Ahmad et al., 2023). 

Deep learning is widely used in the tourism industry. For a large number of data generated in the 

tourism industry, including tourists’ personal information, travel trajectories, booking records, etc., we can 

extract information about tourists’ preferences, destination selection, consumption behavior and so on 

from these data by using deep learning algorithms. For example, we can use the deep learning model to 

analyze the historical behavior data of users and predict their future travel intentions and needs, so as to 

provide personalized recommendations and customized services for the corresponding users. The training 

process of deep learning is usually based on a large number of labeled data and iterative optimization 

algorithms, such as backpropagation algorithm (BP) (Alfred et al.,2023). Through repeatedly adjusting 

the weights and parameters of the network, the network can gradually learn and optimize the performance 

of the model. However, it is worth noting that the deep learning algorithm requires high computing 

resources and time, and it needs large-scale data training and model optimization (Zhang & Chun et al., 

2023). 

2.3 Overview of Innovative Marketing Model of tourism destinationss 

In the pursuit of distinguishing the innovative marketing model of tourism destinations that this study 

proposes, it becomes imperative to critically review prior research in the domain of tourism marketing, 

especially those leveraging big data and artificial intelligence (AI). This comparative analysis not only 

underscores the evolution of marketing strategies within the tourism industry but also highlights the 

limitations inherent in existing models, thereby setting a foundation for the novelty and necessity of the 

proposed model (Li & Terui, 2023). 

Critique of Previous Research 

Recent advancements in technology have significantly influenced tourism marketing strategies, with 
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a notable shift towards the integration of big data analytics and AI. Studies such as those by Zheng et al. 

(2023) and Ko et al. (2023) have demonstrated the potential of big data and deep learning in enhancing 

the understanding of consumer behaviors and preferences. However, these studies often focus on specific 

aspects of tourism marketing, such as market segmentation or consumer behavior analysis, without 

providing a holistic model that integrates these components into a unified marketing strategy (Donta et al., 

2023) (Wang, 2023). 

Moreover, while the use of AI in predicting tourist preferences has been explored, as seen in the 

works of Chen et al. (2023) and Civik et al. (2023), these approaches frequently rely on static datasets and 

fail to fully exploit real-time data analysis, which is crucial for adapting to rapidly changing tourist 

expectations. This highlights a significant limitation in existing research: the lack of dynamic, real-time 

data integration in the formulation of marketing strategies (Mahdavi et al., 2023) (Paek et al., 2023). 

Comparison with Existing Models 

Existing models utilizing big data and AI for tourism marketing, such as the one proposed by Gong 

and Huang (2023), focus predominantly on data collection and analysis to understand market trends. 

However, they often do not extend into the realm of predictive analytics and personalized marketing at 

scale. This is where the current research endeavors to transcend traditional boundaries by not only 

analyzing historical data but also leveraging deep learning to predict future trends and personalize 

marketing efforts, thereby offering a more dynamic and responsive marketing model (Chen & Liang, 

2023). 

Limitations of Current Models 

One of the primary limitations observed in current tourism marketing models is their inclination 

towards a generalized marketing approach, which fails to address the individualized needs and 

preferences of tourists. Furthermore, these models do not sufficiently leverage the predictive capabilities 

of AI to anticipate market shifts or the evolving nature of tourist expectations, resulting in a reactive 

rather than a proactive marketing strategy. 

In contrast, the innovative marketing model proposed in this study aims to overcome these 

limitations by incorporating a real-time data analysis framework that allows for continuous adaptation to 

market trends and tourist behaviors. This is achieved through a sophisticated integration of big data 

analytics and deep learning algorithms, which not only analyze current data but also predict future 

patterns, enabling a more personalized and anticipatory marketing approach. 

3. Innovative Marketing Model of Tourism Destinations Integrating Big Data 
Analysis and Deep Learning 

3.1 Overview of the Model 

In the innovative marketing model of tourism destinations that integrates big data analysis and deep 

learning, big data analysis and deep learning technology will be applied to improve the marketing effect 

and user experience of tourism destinations. This model will use the ability of big data analysis to obtain 

and process large-scale tourism-related data, such as user behavior data, social media data, geographic 

information data, etc., so as to grasp user needs and market trends. At the same time, the tourism 

destination recommendation model and user sentiment analysis model based on deep learning algorithm 

can realize personalized recommendation and sentiment analysis (Kholaif et al.,2023) (Du et al.,2023). 

The tourism destination recommendation model will use big data analysis and deep learning 

technology to establish a personalized tourism destination recommendation model through the analysis of 

user historical behavior data and geographic information data. This model will take the user’s preferences, 

interests, travel purposes and other factors into consideration, to provide users with personalized 
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recommendations of tourism destinations, thus improving user satisfaction and exposure of tourism 

destinations. 

The user sentiment analysis model can extract the emotional information by analyzing the text data 

of users on social media and other platforms based on deep learning technology. The model can identify 

users’ emotional tendencies towards tourism destinations, such as like, disgust, excitement, etc., so that 

tourism destinations can further grasp users’ attitudes and feedback, optimize products and services of 

destinations, and make accurate marketing strategies (Masood et al.,2023) (Gong & Huang, 2023). 

Through the innovative marketing model of tourism destinations that integrates big data analysis and 

deep learning, tourism destinations can more accurately learn about users’ needs and behaviors, and 

provide them with personalized recommendations and services, so as to improve users’ satisfaction, 

strengthen the market competitiveness of destinations and achieve sustainable development (Fan & Wang, 

2023) (Wu et al.,2023). 

3.2 Data Acquisition and Processing 

3.2.1. Determination of data sources 

a. User behavior data: Collect user behavior data such as browsing, searching and purchasing on 

travel platforms, mobile applications or websites. 

b. Social media data: Obtain information such as users’ comments, sharing and posts related to 

tourism destinations on social media platforms. 

c. Geographic information data: Use geographic information system (GIS) and location service 

technology to collect user location information and geographic data of tourism destinations. 

d. Other data sources: Use public data sets, and other additional data sources provided by third-party 

data providers. 

3.2.2. Data cleaning and preprocessing 

a. Data cleaning: It refers to removing duplicate data, processing missing values, detecting and 

processing abnormal values, etc. to ensure data quality and consistency. 

b. Data integration: It refers to the integration and fusion of data from different data sources to 

establish a complete data set. 

c. Data conversion: It refers to converting data into a format suitable for deep learning model 

processing, such as text vectorization and image feature extraction. 

3. Data storage and management 

a. Database selection: Select a database system suitable for storing and managing large-scale data, 

such as relational database or distributed database. 

b. Data privacy and security: Take appropriate security measures to ensure data privacy and security, 

such as data encryption and access control. 

Data analysis and feature extraction: 

a. Big data analysis: Use data mining and statistical analysis methods to discover patterns, trends and 

association rules in data.  

b. Feature extraction: Extract useful features from the original data, such as user preferences, 

geographical location, time characteristics, etc., for subsequent model design and analysis. 

3.3 Design of Tourism Destination Recommendation Model 

1. Data preparation and feature extraction 

a. Data preparation: Collect user’s historical behavior data, geographic information data and other 

related data. 

b. Feature extraction: Extract useful features from the original data, such as user preferences, 
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geographical location, time features, etc. 

2. Calculation of destination similarity 

a. Construction of destination feature vector: The features of the destination are expressed in vector 

form, such as using one-hot coding to express the features of the destination.  

b. Calculation of similarity measure: Use similarity measure methods, such as cosine similarity or 

Euclidean Metric to calculate similarity between destinations. 

3. User feature learning 

a. User feature vector representation: The user’s features are expressed in vector form, such as coding 

the user’s historical behavior sequence or using word embedding technology to represent the user’s 

interest. 

b. Deep learning model: Design a deep learning model, Convolutional Neural Networks (CNN), to 

learn user feature representation. 

4. Destination recommendation model 

a. Feature fusion: Fuse user feature vectors and destination feature vectors to capture the association 

information between users and destinations. 

b. Recommendation model training: Train recommendation model by using labeled training data and 

supervised learning methods, such as Multilayer Perceptron (MLP) or Support Vector Machine (SVM). 

c. Recommendation result generation: Generate a personalized destination recommendation list for 

users according to the prediction result of the recommendation model. 

Table 1. Personalized Recommendation List of Tourism Destinations 

User ID Destination 1 Destination 2 Destination 3 

001 0 1 0 

002 1 0 1 

003 1 1 0 

Cosine similarity calculation formula: 

21

21
21 ),(

dd

dd
ddsimilarity




=  

Where, d1 and d2 represent the eigenvectors of Destination 1 and Destination 2, respectively; ||d1|| 

represents the inner product of the vector, and ||d2|| represents the module length of the vector. 

Through the design of tourism destination recommendation model, combined with big data analysis 

and deep learning technology, personalized destination recommendation can be realized, which can 

further improve user satisfaction and the marketing effect of tourism destinations. 

3.4 Design of User Sentiment Analysis Model 

The design of user sentiment analysis model is an important part of the innovative marketing model 

of tourism destinations that integrates big data analysis and deep learning (Tie & Wang, 2023)( Guo & 

Wang, 2022). The following is the outline of the design part of the user emotion analysis model, including 

the display of data tables and formulas: 

1. Data preparation and feature extraction: 

a. Data preparation: Collect information such as users’ comments, sharing and posts related to 

tourism destinations on social media platforms. 

b. Feature extraction: Extract features related to sentiment from the original text data, such as word 

frequency, part of speech, sentiment dictionary matching, etc. 

2. Design of sentiment classifier: 

a. Selection of deep learning model: Choose a deep learning model suitable for emotion classification 

tasks, such as Convolutional Neural Networks (CNN) or Long Short-Term Memory (LSTM)(Liang, 
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2022)(Xuan, 2022)(Liu, 2022). 

b. Feature representation: Represent the text data in vector form, such as using word embedding 

technology to convert words into continuous vector representation. 

c. Emotion classifier training: Use the marked training data, based on supervised learning methods, 

such as cross entropy loss function and backpropagation algorithm to train the sentiment classifier model 

(Li, 2022).  

3. Sentiment prediction and sentiment analysis: 

a. Sentiment prediction: It refers to using the trained sentiment classifier model to predict the new 

text data and output the probability distribution of emotion categories. 

b. Sentiment analysis: It refers to the sentiment analysis and judgment of sentiment orientation, such 

as positive, negative or neutral, according to the probability distribution of sentiment categories. 

Table 2. Sentiment Orientation 

User ID Text Data Sentiment 

Category 

001 “This tourism destination is really beautiful, and the scenery here is 

picturesque!” 

Positive 

002 “I am very disappointed with the service in this place. What a bad 

experience!” 

Negative 

003 “I think the tourism destination I went to before is good and worth 

visiting.” 

Positive 

Output probability distribution of sentiment classifier: 

P (Positive) =0.85; P (Negative) =0.12; ,P (Neutral) =0.03. 

According to the probability distribution, it can be known that the sentiment category of the text data 

is positive.  

Through the design of user’s sentiment analysis model, combined with big data analysis and deep 

learning technology, users’ emotional tendency towards tourism destinations can be accurately identified, 

thus providing important reference for marketing activities and product improvement (Guo, 2022)(Ding, 

2022). 

4. Conclusion 

The purpose of this study is to explore the innovative marketing model of tourism destinations that 

integrates big data analysis and deep learning. Through data acquisition and processing, the author obtains 

multi-dimensional data such as user behavior data, social media data and geographic information data, 

and cleans, integrates and transforms them (Shi, 2022) (Ling, 2022). In the design of tourism destination 

recommendation model, the author adopts the methods of destination similarity calculation and user 

feature learning, and combines with deep learning model to make personalized recommendation (Zhao, 

2022) (He, 2022). In the design of user sentiment analysis model, the author uses deep learning model to 

classify sentiments to identify users’ sentiment orientation towards tourism destinations (Li, 2022). 

Through empirical research and case analysis, the effectiveness of the innovative marketing model of 

tourism destinations, which combines big data analysis and deep learning, has been verified. In addition, 

based on the collected real data, the author implements and analyzes the designed model, and obtains the 

corresponding results (Liu, 2022). Case analysis and effect evaluation further prove the positive role of 

this model in improving user satisfaction and marketing effect. In summary, the innovative marketing 

model of tourism destinations that integrates big data analysis and deep learning has brought new 

opportunities and challenges to the tourism industry (Yang, 2022). On the one hand, by making full use of 
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big data analysis and deep learning technology, tourism enterprises can not only realize personalized 

destination recommendation and accurate user sentiment analysis, but also provide users with a better 

travel experience and optimize marketing strategies and product innovation (Tan, 2022)(Zhao, 2021)(Li et 

al., 2021)(Zhang, 2021)(Abin, 2023); On the other hand, there are still problems of data privacy and 

security protection in this mode, and relevant measures need to be strengthened in the process of data 

acquisition and processing to prevent such problems. 
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