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Abstract: This research explores how Artificial Intelligence can transform the tourism industry through classification 

techniques and Natural Language Processing models. Artificial Intelligence based classification methods such as Support Vector 

Machines, Convolutional Neural Networks, and lightweight models like SqueezeNet are being used to recognize tourist 

destinations, monuments, and landmarks. These techniques support applications such as automated spot identification, real-time 

landmark detection, clustering of attractions, and mobile-based travel assistance. Natural Language Processing based generative 

models, including GPT, BERT, and BART are used for creating travel narratives, providing instant language translation, 

generating summaries and supporting intelligent itinerary planning. All these methods improve personalization, enhance tourist 

engagement and help travel agencies deliver efficient services. 

Also the classification models face issues like limited datasets, image variations, computational demands and poor scalability. 

Generative text models struggle with accuracy, multilingual limitations, high resource requirements, and ethical concerns such as 

privacy and bias. Current research also shows a gap: most studies treat image recognition and text generation separately, leading 

to less immersive tourist experiences. This study highlights the need for integrated Deep Learning systems that can provide 

tourists with accurate place recognition and narratives (stories) for smart tourism exploration. 
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1. Introduction 
The tourism industry is one of the fastest-growing sectors worldwide, making a significant contribution to economic 

development, cultural exchange, and social interaction. In recent years, the integration of Artificial Intelligence has 

transformed tourism services, enabling greater efficiency, personalization and accessibility. Artificial Intelligence 

powered systems now play a critical role in enhancing customer experiences through intelligent recommendations, 

automated service delivery, predictive analytics and smart destination management. 

This research focuses on investigating the role of Artificial Intelligence based classification techniques and Natural 

Language Processing in tourism. Classification algorithms such as Support Vector Machines, Decision Trees and 

Neural Networks are widely applied in areas like customer segmentation, image recognition for landmark 

identification and recommendation systems. Similarly, Natural Language Processing supports multilingual 

communication, chatbot development and sentiment analysis, making tourism services more interactive and traveler-

friendly. 

The adoption of Artificial Intelligence in tourism also presents several challenges, including technical limitations, 

data privacy concerns, ethical issues and high implementation costs. To address these aspects, this research adopts a 

qualitative and analytical approach structured into three stages: (1) a comprehensive literature review of scholarly 

and industry sources, (2) a comparative analysis of Artificial Intelligence classification and Natural Language 

Processing applications in tourism and (3) an assessment of challenges in implementing Artificial Intelligence based 

technologies. 

 

2. Literature Review 
The literature review presented and discussed in this research is based on a use of Artificial Intelligence based 

methods in tourism papers that has been published from 2020-2024. 

[1] This paper surveys recent machine learning approaches for analyzing heritage monuments using images, 

highlighting their potential to address challenges such as limited trained guides and lack of engaging information 

delivery, with the goal of developing automated systems to modernize the tourism experience. 

[2] This study proposes a CNN-based tourist spot identification system for India, using 6,000 photos across six 

categories to build a new dataset and applying transfer learning with models like VGG-16, VGG-19, MobileNetV2, 

InceptionV3, ResNet-50, and AlexNet. Among these, VGG-16 achieved the highest accuracy (95%), demonstrating 

the effectiveness of the proposed Atithi model for image-based tourist destination classification and its potential for 

improving tourism marketing and visitor experience. 

[3] This research develops a YOLOv3-based tourist spot recognition system in TensorFlow that enables real-time 

identification of attractions from smart phone photos or online images, demonstrated using 28 spots in Hsinchu City, 

Taiwan, with access to open data on 77 attractions for itinerary planning and navigation. Experimental results show 

YOLOv3 outperforms Faster R-CNN and SSD, achieving faster recognition (4.5s) and higher accuracy (mAP 

88.63%), making it the most efficient and precise model for real-time tourism applications. 

[4] This study analyzed 168,216 Flickr photos to classify 75 tourist scenes in Korea using a fine-tuned Inception-V3 

deep learning model, achieving high accuracy (85.77% top-1, 95.69% top-5) and enabling detailed analysis of 

Tourism Destination Image (TDI). The results revealed Seoul as the most photographed destination, identified 12 

Regions of Attraction (ROAs) with unique characteristics, and provided insights for DMOs to better promote 

tourism through localized visual content. 

[5] This study proposes an automatic method for classifying tourist photos by attractions using deep learning and 

image feature vector clustering, addressing the limitations of fixed datasets like Places365 or the high cost of 

creating new training datasets. By applying VGG16-based feature extraction, t-SNE, HDBSCAN, and a Siamese 

Network to Trip Advisor photos, the method successfully categorized images from sites like Gyeongbokgung Palace 

and Insadong, offering flexible, destination-specific classifications and improved performance even with small 

datasets. 

[6] This study proposes a graph-based fine-tuned BART model for abstractive text summarization that addresses 

token limitations and better captures semantic relations by focusing on important terms and keywords from the 
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source text. Experimental evaluation shows the model outperforms baseline methods, achieving a ROUGE-L score 

of 37.60, and demonstrates improved ability to generate concise and relevant scientific summaries. 

[7] This study provides an overview of the evolution of Natural Language Processing (NLP) models from RNNs to 

Transformer-based architectures, highlighting the advancements brought by GPT, BERT, and XLNet in addressing 

long-range dependencies and improving contextual understanding. By analyzing their architectures, pre-training, 

and fine-tuning processes, the paper compares their performance on benchmark datasets such as GLUE and SQuAD, 

identifying each model’s strengths, limitations, and future research potential. 

[8] This study proposes an automatic text summarization (ATS) system using the pre-trained BART model, which 

processes input from text, files, or URLs to generate coherent summaries while preserving key information. By 

leveraging BART’s strengths in extractive and abstractive summarization, the system improves summary quality 

and consistency, though challenges remain in coherence, factual accuracy, and length control, with future work 

focusing on multi-document summarization and domain-specific datasets. 

[9] This study examines the role of generative AI tools and intelligent chatbots in enhancing interactivity, 

personalization, and decision-making in the tourism industry while addressing challenges of service quality and real-

time feedback. A new theoretical framework is proposed that integrates GAI technologies for itinerary management 

and tourist engagement, highlighting their transformative potential, unifying applications, and offering practical 

recommendations for modernizing tourism services. 

[10]This study highlights the growing role of artificial intelligence and emerging technologies in transforming 

India’s tourism sector, with applications such as chatbots, language translators, and virtual reality enhancing 

customer convenience and experience. It also emphasizes how these technologies can make travel safer, more 

secure, and future-ready, driving innovation and modernization in the tourism industry. 

 

3. Objectives of Research Work 
Following are the research objectives will be achieved during this research work – 

1) To identify the role and challenges in the implementation of Artificial Intelligence-based image classification 

techniques in tourism. 

2) To identify the role and challenges in the implementation of Natural Language Processing-based generative Text 

techniques in tourism. 

3) To find problem of statement and research gap for development of Deep Learning algorithm based smart tourism 

exploration and narration system. 

 

4. Research Methodology 
4.1 Literature Review 

A comprehensive review of existing scholarly articles, industry reports, and case studies will be conducted to 

identify current applications of Artificial Intelligence-based classification techniques and Natural Language 

Processing in tourism. Sources will include academic journals, conference proceedings, and industry white papers 

published between 2020 and 2025. 
4.2 Comparative Analysis 

Artificial Intelligence based classification methods (e.g., Support Vector Machines, Decision Trees, Neural 

Networks) and generative models (e.g., sentiment analysis, machine translation, and chatbot frameworks) will be 

analyzed to evaluate their impact in tourism. 

4.3 Challenges Assessment 

Barriers to Artificial Intelligence implementation and technical challenges will be identified through secondary data 

analysis and synthesis of expert opinions 

 

5. Acknowledgement 
5.1 Role of Artificial Intelligence Based Classification Techniques in Tourism 

1) Tourist Destination Identification 
Classification models such as CNNs (VGG, MobileNet, ResNet) help automatically recognize and categorize tourist 

destinations from images, enabling personalized recommendations and itinerary planning. 



Dattatray Sadashiv Arade et al, International Journal of Computer Science and Mobile Computing, Vol.14 Issue.10, October- 2025, pg. 68-75 

© 2025, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               71 

Example: Tejaswini Bhosale (2023) created a dataset of 6,000 Indian tourist photos classified into six categories, 

facilitating automated spot identification. 

2) Monument and Landmark Recognition 

Hand-crafted features (SIFT, SURF, BoW) and deep CNNs allow the recognition and classification of monuments 

by architectural style or landmark type. 

Example: Aditya Jyoti Paul (2021) highlighted classification by styles like Nagara, Dravidian, Vesara, and Mughal, 

assisting cultural tourism and heritage management. 

3) Real-Time Spot Detection 

Models like YOLOv3 enable high-speed detection of landmarks in real time, supporting applications like AR-guided 

tours and mobile tourist apps. 

Example: Yen-Chiu Chen (2021) showed accurate real-time landmark recognition for dynamic tourism scenarios. 

4) Data-Driven Insights and Clustering 

Combining CNNs with clustering techniques (t-SNE + HDBSCAN + Siamese Networks) helps classify attractions 

and group similar spots, even with small datasets. 

Example: Jiyeon Kim & Youngok Kang (2022) applied data-driven clustering to support tourism analytics and 

attraction categorization. 

5) Lightweight and Efficient Classification 

Efficient CNN models like SqueezeNet enable deployment on mobile and embedded devices, allowing tourists and 

agencies to access classification tools on-the-go. 

Example: Jiyeon Kim &Youngok Kang (2020s) provided lightweight modeling solutions suitable for real-world 

tourism applications with limited resources. 

5.2 Challenges of Classification Techniques in Tourism 

1) Limited and Imbalanced Datasets 

Many tourism datasets (e.g., monuments, landmarks, attractions) are small or unevenly distributed, which can lead 

to over fitting and poor generalization. 

2) Variations in Image Quality and Environment 

Images may vary due to lighting, weather, perspective, and occlusions, affecting model accuracy. 

Example: Aditya Jyoti Paul (2021) noted challenges in monument recognition due to architectural nuances and 

perspective differences. 

3) Computational Complexity 

Deep CNNs like VGG, ResNet, or InceptionNet require high computational resources for training and inference, 

which can limit real-time deployment. 

Example: Lightweight models like SqueezeNet trade accuracy for efficiency. 

4) Scalability and Generalization 

Models trained on specific regions or datasets may struggle to generalize to new tourist spots, especially in unseen 

locations or countries. 

Example: Clustering approaches (t-SNE + HDBSCAN + Siamese Networks) may not scale well with larger datasets. 

5) Real-Time Detection Constraints 

Real-time detection models (e.g., YOLOv3) demand fast processing and optimized hardware. Occlusion, clutter, or 

small objects can reduce detection reliability. 

6) Dependence on Feature Extraction 

Hand-crafted feature approaches (SIFT, SURF, BoW) are sensitive to noise and require careful pre-processing, 

making them less robust than deep learning alternatives. 

7) Data Annotation and Labeling Costs 

Manual annotation for landmarks, attractions, and tourist images is time-consuming and expensive, limiting the 

creation of large high-quality datasets. 

8) Integration with Tourism Applications 

Translating classification outputs into usable tourist recommendations, AR applications, or itinerary planning 

requires additional development and system integration. 
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5.3 Roles of Natural Language Processing Based Generative Techniques 

1) Enhancing Interactivity and Customer Engagement 

Models/Techniques: Generative Artificial Intelligence (GAI), Intelligent Chatbots 

Role: Provides real-time support, personalized guidance, and interactive assistance to tourists, reducing workload on 

travel agencies. 

Example: Galina Ilieva (2024) implemented responsive AI instruments for travel agencies to manage itineraries and 

enable online tourist interaction. 

2) Language Translation and Overcoming Communication Barriers 

Models/Techniques: Natural Language Processing based translation applications 

Role: Bridges language gaps between tourists and locals, facilitating smooth communication, especially in 

multilingual regions. 

Example: Chitra Krishnan (2022) highlighted that AI-based translators enable tourists to understand local 

languages, reducing reliance on human guides. 

3) Automated Text Summarization 

Models/Techniques: BART, Transformers, Graph-Based Summarization 

Role: Condenses large volumes of information from documents, research papers, or webpages into concise 

summaries for tourists or researchers. 

Example: Sriram Parabrah machari (2024) developed a multi-document abstractive summarization system; Mehtap 

Ülker (2024) used graph-based BART for semantic integrity. 

4) Content Generation and Narrative Creation 

Models/Techniques: GPT, BERT, XLNet 

Role: Generates descriptive content, historical narratives, travel recommendations, and answers questions from 

tourists. 

Example: Chuxi Zhou (2024) compared GPT, BERT, and XLNet for content generation and comprehension tasks, 

highlighting their suitability for interactive or narrative applications. 

5) Decision Support and Intelligent Itinerary Planning 

Models/Techniques: Generative AI frameworks, chatbots, Natural Language Processing pipelines 

Role: Assists tourism agencies in creating and managing personalized itineraries, improving service efficiency and 

customer satisfaction. 

5.4 Challenges of Natural Language Processing Based Generative Techniques  

1) Accuracy and Reliability of Generated Content 

Generative models (GPT, BART, XLNet) can produce content that is factually incorrect or misleading, which is 

critical when providing travel information or historical narratives. Ensuring semantic coherence and avoiding 

hallucinations remains a major challenge. 

2) Contextual Understanding and Multilingual Limitations 

Translation applications and chatbots may fail to capture cultural nuances, idiomatic expressions, or local context, 

reducing communication quality. Supporting multiple languages, dialects, or domain-specific terminology is 

resource-intensive. 

3) Resource and Computational Constraints 

Large Natural Language Processing models like GPT, BERT, XLNet, or multi-document summarizers require high 

computational power and memory, which can limit real-time deployment on mobile devices or edge platforms. Fine-

tuning for specific tourism domains adds training cost and complexity. 

4) User Trust and Interaction Challenges 

Tourists and agencies may be hesitant to rely on Artificial Intelligence generated recommendations or summaries 

without human verification. Maintaining a user-friendly and interpretable interface is necessary to encourage 

adoption. 
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5) Maintenance and Data Updates 

Information about destinations, events, or travel conditions constantly changes; Artificial Intelligence models need 

frequent updates to maintain accuracy. Outdated datasets can degrade performance of chatbots, summarizers, or 

content generation systems. 

6) Ethical and Privacy Concerns 

Chatbots and interactive Artificial Intelligence tools collect user data, raising privacy, security, and ethical concerns. 

Bias in training data can lead to culturally insensitive or discriminatory outputs, particularly in multilingual and 

multicultural tourism contexts. 

7) Evaluation and Performance Metrics 

Measuring the quality of generated summaries, narratives, or translations is challenging, standard metrics like 

ROUGE or BLEU may not fully capture factual accuracy or readability. Lack of domain-specific evaluation datasets 

for tourism hampers reliable benchmarking. 

 

5.5 Analysis of Techniques and Challenges 

Classification Techniques 

Year/Period Main Techniques Notable Contribution Challenges 

Aditya Jyoti Paul 

(2021) 

Recognition and 

Classification of Indian 

Monuments & 

Landmarks 

SIFT, SURF, BoW, 

CBIR, DCNN 

(InceptionNet,  

ResNet, VGGNet) 

Comprehensive survey of 

ML methods for 

monuments; classification 

by architectural style and 

landmarks. 

Lack of large annotated datasets; sensitivity 

to lighting, perspective, and architectural 

variations; computational overhead for deep 

CNNs. 

Tejaswini Bhosale 

(2023) 

 

Classification of 

Tourist Destinations 

CNN, Transfer 

Learning, Pretrained 

Models 

(VGG-16, VGG-19, 

MobileNetV2, 

InceptionV3, ResNet-

50, AlexNet) 

95% 

Proposed tourist spot 

identification using visual 

recognition; introduced 

dataset of 6,000 Indian 

photos in six categories. 

Limited dataset size; risk of overfitting; 

performance varies across CNN 

architectures; generalization to unseen 

destinations may be weak. 

Yen-Chiu Chen 

(2021) 

Real-time Spot 

Detection 

YOLOv3 Detection 

88.63% 

High-speed, accurate 

landmark recognition. 

Requires powerful hardware for real-time 

processing; may struggle with occlusion, 

cluttered backgrounds, or small landmarks. 

Jiyeon Kim &Youngok 

Kang (2022) 

Image Classification by 

Attraction 

VGG16 + t-SNE + 

HDBSCAN + Siamese 

Network 

95.69% 

Data-driven clustering 

effective on small 

datasets. 

Computationally expensive; clustering may 

not scale well; results depend on feature 

extraction quality. 

Jiyeon Kim (2020) 

Tourism Image 

Classification 

SqueezeNet CNN Lightweight CNN for 

efficient modeling. 

Limited accuracy compared to deeper 

networks; less robust in complex real-world 

scenarios. 

Natural language Processing Based Generative Techniques 

Sriram Parabrahmachari 

(2024) 

End-to-End Multi-

Document Abstractive 

Summarization 

Deep Learning Models, 

Transformers 

 

Summarizes diverse input 

formats into coherent 

summaries. 

Coherence, factual accuracy, and 

repetition issues; lacks multi-

language support; evaluation 

metrics remain imperfect. 

Mehtap Ülker (2024) 

Abstractive Summarization 

with Semantic Integrity 

Fine-tuned BART + 

Graph-Based Methods 

Improves semantic 

retention in academic 

summarization; scored 

37.60 ROUGE-L. 

Token limitation issues; requires 

large compute resources; challenges 

in domain adaptation. 
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Chuxi Zhou (2024) 

Comparative Evaluation of 

NLP Models 

GPT, BERT, XLNet Benchmarks GPT, BERT, 

XLNet on multiple 

datasets; shows task-

specific 

strengths/limitations. 

GPT limited by unidirectionality; 

BERT resource-intensive and 

biased; XLNet highly complex and 

computationally heavy. 

Galina Ilieva (2024) 

Enhancing Interactivity & 

Real-Time Feedback in 

Tourism 

GAI, Intelligent Chatbots, 

Responsive AI 

Instruments 

Explores AI-driven 

chatbots for 

personalization and 

stakeholder engagement. 

High cost of 

development/maintenance; user 

trust issues; dependency on 

accurate, updated travel data. 

Chitra Krishnan (2022) 

Language Translators 

Removed the Language 

Barrier 

AI-based Language 

Translation Applications, 

NLP 

Enables seamless 

multilingual 

communication in tourism. 

Translation errors in context-

specific or idiomatic expressions; 

requires constant updates; cultural 

nuances often lost. 

Fig: Showing Techniques, Contribution and Challenges 

 
Fig: Graph showing Challenges 

 
Fig: Technique and Applications 

5.6 Problem of Statement: 

Many tourists still rely on traditional guidebooks or static signs that provide the same limited information to all 

visitors, regardless of their interests, language, or accessibility needs. This uniform approach often reduces 

engagement, excludes visually impaired individuals, and creates barriers for international visitors. There is a clear 

need for an intelligent system capable of recognizing landmarks in real time and generating historically accurate, 

personalized narratives in both text and speech. The absence of such adaptive, inclusive guidance means tourists 

frequently miss deeper cultural insights and meaningful connections. A solution combining image classification with 

generative models can address these challenges. 

5.7 Research Gap  

After identifying role and challenges of classification and generative techniques in tourism following research gap 

was found to work in future 
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1) Limited and Specialized Datasets – Most image classification models are trained on generic datasets, which do 

not capture the unique architectural styles, historical artifacts, or cultural context of heritage sites. Large, high-

quality datasets for historical places are often lacking. 

2) Multimodal Integration – Current systems usually treat visual recognition and textual/historical narration 

separately, failing to provide a seamless experience combining images, historical facts, and cultural context. 

3) Accuracy of Historical Narratives – Generative models may produce content that is historically inaccurate, 

overly simplified, or lacking in context, which is critical for educational tourism. 

4) Multilingual and Cultural Sensitivity – Historical sites often attract international visitors, but Artificial 

Intelligence models struggle to generate accurate, culturally sensitive and multilingual narratives. 

5) Real-Time and Mobile Deployment – Lightweight models for on-site recognition and narration are limited, 

making it difficult to deliver interactive experiences at historical locations. 

6) Personalized Visitor Experiences – Few systems adapt narratives to visitor interests, prior knowledge, or 

learning preferences, reducing engagement and educational value. 

 

6. Conclusions 
Artificial Intelligence has emerged as a transformative force in the tourism industry, enhancing both operational 

efficiency and the traveler experience. Classification models, particularly CNNs and hybrid clustering techniques, 

play a crucial role in recognizing and categorizing tourist destinations, landmarks, and attractions. These models 

enable automated spot identification, personalized recommendations, real-time landmark detection and lightweight 

solutions suitable for mobile deployment. However, challenges such as limited datasets, variations in image quality, 

computational demands and generalization to unseen locations persist. 

On the other hand, Natural Language Processing based generative models, including GPT, BERT, XLNet, and 

transformer-based summarization systems like BART, support interactive travel experiences, language translation, 

automated summarization and narrative generation. These models help overcome language barriers, provide 

personalized guidance and condense large volumes of information into accessible formats. 
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