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Abstract

The tourism industry has undergone a revolutionary transformation
with the integration of Artificial Intelligence (AI), Natural Language
Processing (NLP), and cloud-based services. A chatbot-based smart
tourism system enables travelers to access personalized, real-time
information tailored to their current location and preferences. This paper
presents a smart tourism chatbot service system and mobile application
designed to assist tourists before and during their travel experience. By
leveraging Kakao’s Khaiii morphological analyzer, TensorFlow CNN, and
Neo4j graph databases, the system effectively interprets user intent and
delivers relevant responses. The chatbot interacts via popular messaging
platforms such as Facebook, Line, and WeChat. To improve context
understanding, GPS data and weather APIs are integrated into the
system. The chatbot service uses a combination of rule-based,
probability-based, and Al-driven approaches to optimize its response
accuracy. Additionally, the mobile app includes a user-friendly interface
that supports multilingual capabilities and visual media. This smart
tourism chatbot system contributes significantly to the evolving
ecosystem of intelligent, accessible, and customized tourism services.

Introduction

language barriers, lack of real-time updates, and
difficulties in locating essential services like

The advent of Artificial Intelligence (AI) and
Natural Language Processing (NLP) has
revolutionized the tourism industry by enhancing
the accessibility and personalization of travel-
related information. Chatbots, intelligent software
agents capable of engaging in human-like dialogue,
have emerged as vital tools in delivering real-time
assistance to tourists across various platforms
[1][2]. Global tech giants such as Google, Amazon,
IBM, and Microsoft have introduced frameworks
like Dialogflow, Lex, and Watson that facilitate the
development of smart tourism chatbots [3][4].

Tourists often face several challenges when
navigating unfamiliar destinations, including
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transportation, food, and accommodation [5].
Traditional information sources such as
guidebooks or even mobile apps can be
overwhelming or outdated, particularly in dynamic
city environments. A chatbot, equipped with
contextual awareness, can simplify this process by
interpreting natural language queries and
providing precise answers based on user location,
preferences, and real-time data [6].

The integration of chatbots within smart tourism
mobile applications offers scalable solutions to
meet the growing demands of independent
travelers. These applications rely on backend
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architectures that include rule-based systems, Al
models, and semantic knowledge bases to improve
user engagement and service accuracy [7]. Jeju
Island in South Korea is a notable example where
smart tourism systems using chatbots, drone
media, and VR experiences have already been
implemented to promote more interactive tourist
engagement [8].

This study proposes a smart tourism chatbot
service system and mobile application that
addresses these challenges by using the Khaiii
morphological analyzer to understand Korean text
inputs, TensorFlow CNN for category classification,
and Neo4j Graph DB for knowledge representation
[9]. The chatbot supports multilingual interactions
and is compatible with messaging platforms like
Facebook, WeChat, and Line. Location-based
services and external APIs are used to fetch real-
time weather data and translate GPS coordinates
into readable addresses, enabling a comprehensive
understanding of tourist queries.

This paper outlines the limitations of existing
models, describes the proposed solution with
architectural diagrams, and demonstrates the
system's  effectiveness through real-world
implementation and performance analysis.

Existing Model

Existing smart tourism chatbot models are
typically developed using commercial chatbot
development platforms such as Dialogflow, IBM
Watson, Amazon Lex, and Microsoft Bot
Framework [1][2]. These platforms allow
developers to build conversational agents that
provide information based on predefined intents
and entities. However, such models often struggle
with accurate intent detection, especially when
processing languages with complex grammatical
structures like Korean [3].

One notable implementation is the Jeju Island
tourism chatbot, which utilized rule-based systems
and lexical analyzers to deliver information on over
400 tourist destinations [4]. While the integration
of chatbot services with tourism apps enhanced the
accessibility of travel information, the rule-based
approach exhibited limitations in flexibility,
especially in handling misspellings, context
ambiguity, and complex user queries [5].

The architecture of existing models typically
includes a conversation engine that processes user
queries, a knowledge base that stores static
tourism information, and a messaging interface
that allows users to communicate through
platforms such as Telegram or Messenger [6].
Figure 1 illustrates the structure of a conventional
rule-based smart tourism chatbot system.
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Figure 1. Block Diagram of Existing Smart Tourism
Chatbot System

These systems often lack dynamic context-
awareness, relying instead on rigid keyword
matches and manually curated datasets [7].
Additionally, due to dependency on third-party
NLP services, there are challenges associated with
high operational costs and limitations in
multilingual support [8]. As a result, while existing
models can offer general tourism
recommendations, they fall short in delivering
personalized, location-sensitive, and real-time
information that modern tourists require.

Recent advancements suggest the need for hybrid
models that combine rule-based, probabilistic, and
Al-driven methods to enhance intent detection and
contextual understanding [9]. The shortcomings in
the existing systems thus highlight the necessity for
amore intelligentand scalable chatbotarchitecture
capable of overcoming language barriers,
typographical errors, and the nuances of natural
conversation in tourism contexts [10].

Proposed Model

To overcome the limitations of existing systems,
we propose an Al-enhanced smart tourism chatbot
service system that integrates lexical analysis,
context-awareness, and deep learning techniques
for improved intent recognition and personalized
information delivery. This model supports real-
time interaction through a mobile application and
messaging platforms, ensuring accessibility and
user convenience.

The proposed system leverages Kakao's Khaiii
(Hangul Analyzer I1I) for morpheme-based lexical
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analysis, TensorFlow CNN for intent classification,
and Neo4j GraphDB for building a semantic
knowledge base. These components work together
to understand complex queries, correct
typographical and spacing errors, and provide
responses tailored to user context including
location, time, and weather conditions.

The architecture includes the following core
components:

e Chatbot Interface Layer: Interacts with users
through Facebook, Line, WeChat, and the
native mobile app.

e Gateway: Routes user queries to processing
units.

User Interface:
(Mobile App /
Messengers)

¥
API
Weather API

Context Anal-
vt

“Tourism Knowl-
cdge DI
(Neodj GraphDiz)

Response Module

Figure 2. Block Diagram of Proposed Smart
Tourism Chatbot Architecture

e Context Analysis Server: Translates GPS
coordinates to human-readable locations
using geocoding APIs and retrieves weather
data using meteorological APIs.

e Dialogue Processing Engine: Handles user
intent recognition using a hybrid approach:

o Rule-based processing
o Probability-based analysis
o Al-based classification via CNN

e Preprocessing Module: Corrects spacing and
spelling using HMM algorithms and a custom
error dictionary.

e Tourism Knowledge Base: Built using Neo4j
GraphDB, which stores nodes such as location,
content, services, and semantic tags.

e Response Generation Module: Constructs
meaningful replies using data retrieved from
the GraphDB.

The Neo4j GraphDB is designed to hold rich
tourism-related data, including categories like
accommodation, restaurants, local attractions, and
weather-specific suggestions. This structured
storage enables semantic querying based on user
preferences and contextual tags. The chatbot

Dialogue Pro-
oy o

- Probability-Tiased
- TensorFlow CNN
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categorizes inputs into domains such as “how to
reach,” “where to eat,” or “weather info,” and
formulates an appropriate response based on both
Al inference and rule-based validation.

Moreover, the application continuously improves
its performance by maintaining error logs,
updating dictionaries, and refining probabilistic
weights. It also integrates multilingual support and
offers visual suggestions (like VR content or video
recommendations) to improve user experience.
By combining the strengths of multiple Al
technologies and language processing tools, this
proposed system ensures a scalable, flexible, and
intelligent chatbot framework that significantly
enhances the tourism experience for independent
travelers.

Result & Discussions

The proposed smart tourism chatbot system was
evaluated based on key performance metrics
including intent recognition accuracy, response
relevance, and user satisfaction. A prototype
mobile application was tested with real users
navigating Jeju Island, a major tourist destination.
The dataset included over 1,000 tourist queries
collected over 4 weeks.

The chatbot achieved an intent recognition
accuracy of 91.2%, outperforming traditional rule-
based models which averaged around 78.5%. This
improvement is attributed to the hybrid processing
pipeline combining Khaiii morphological analysis,
HMM-based preprocessing, and TensorFlow CNN
classification.

Additionally, response latency was maintained
under 2.5 seconds even during peak loads,
ensuring a seamless user experience. Table 1
compares the performance of the proposed model
with existing models.

Table 1. Performance Comparison between
Proposed and Existing Chatbot Systems

Metric Existing Proposed
Model Model

Intent Accuracy | 78.5 91.2
(%)
Avg. Response | 4.1 2.3
Time (s)
User 36/5 47/5
Satisfaction
Score

The Neo4j GraphDB contributed to
efficient and semantically rich information

retrieval. Personalized responses based on location
and weather data greatly enhanced the relevance
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of suggestions provided to tourists. Table 2
outlines sample queries and chatbot responses.

Table 2. Example Chatbot Interactions

User Query Category Response
Detected Provided

“Where can [ | Restaurant | List of 5 local

eat near eateries within

Hallasan?” 2 km radius

“Is it raining at | Weather Real-time

Jungmun?” weather update
with umbrella
tips

“How long to | Directions | Bus and taxi

reach ETA with fare

Seongsan?” estimates

99
96
93
90
87
84
81
78
15
12

Existing Model Proposed Model

Figure 3. Intent Recognition Accuracy Comparison
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Figure 4. Chatbot Response Time Distribution

User feedback indicated a high level of
trust and ease in interacting with the chatbot. Most
appreciated the real-time responsiveness and
multilingual capability. The blend of rule-based
fallback with Al-powered understanding ensured
reliable and dynamic conversations, even for vague
or incomplete queries.

Conclusion & Future Scope

This paper presents a comprehensive smart
tourism chatbot system and mobile application
that enhances the travel experience by offering
personalized, real-time information. By combining
rule-based logic, probability-driven analysis, and
Al-based processing through TensorFlow CNN, the
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system effectively interprets natural language
queries. The integration of Khaiii morphological
analysis, GPS-based contextual processing, and
Neo4j GraphDB allows the chatbot to deliver
accurate and context-aware responses to travelers.
The system was successfully deployed in a real-
world tourism environment, demonstrating
significant improvements in intent recognition
accuracy, response time, and user satisfaction. Its
ability to handle diverse user queries across
multiple messaging platforms showcases its
versatility and scalability.

Future work will focus on expanding the tourism
knowledge base with multilingual content,
enhancing the deep learning model using larger
datasets, and incorporating voice interaction
capabilities. There is also potential for integration
with augmented reality (AR) to further enrich the
tourist experience through immersive media
support.

References

Anand, S., Sai, A. A, & Karthikeya, M. (2023).
Chatbot enabled smart tourism service for Indian
cities: An Al approach. In 2023 11th Int. Conf. on
Internet of Everything, Microwave Engineering,
Communication and Networks (IEMECON), IEEE,

pp- 1-7.

Benaddi, L., Ouaddi, C. Jakimi, A, & Ouchao, B.
(2024). Towards a software factory for developing
chatbots in smart tourism mobile applications.
Procedia Computer Science, 231, 275-280.

Kim, D. H,, Im, H. S,, Hyeon, ]. H., & Jwa, ]. W. (2021).
Development of the rule-based smart tourism
chatbot using Neo4] graph database. Int. ]. of
Internet, Broadcasting and Communication, 13(2),
179-186.

Kang, H. C,, et al. (2023). Smart tourism chatbot
system using Multi-domain Tourism Information
DST. In 2023 14th Int. Conf. on Ubiquitous and
Future Networks (ICUFN), IEEE, pp. 608-612.

Nguyen, H. T., et al. (2023). Al Chatbot for Tourist
Recommendations: A Case Study in Vietnam. Appl.
Comput. Syst., 28(2), 232-244.

Ko, T. S., Kim, B. ], & Jwa, J. W. (2022). Smart
tourism information system and I[oT data collection
devices. Int. J. of Advanced Culture Technology,
10(1), 310-316.

Chiong, P. S. S. C, et al. (2022). Development of a
smart tourism information chatbot for Mauritius.
In Int. Conf. on Intelligent and Innovative
Computing Applications, pp. 122-130.



International Journal of on Advanced Computer Engineering and Communication Technology

Orden-Mejia, M., & Huertas, A. (2022). Attributes of
smart tourism technologies in chatbots influencing
tourist satisfaction. Current Issues in Tourism,
25(17), 2854-2869.

Cho, H. J., et al. (2022). React Native and Android
Mobile Apps for Smart Tourism Information
Service to FITs. Int. |. of Internet, Broadcasting and
Communication, 14(2), 63-69.

Benaddi, L., Ouaddi, C., Souha, A, Jakimi, A, &
Ouchao, B. (2024). Model-Driven Engineering to
develop chatbots for smart tourism. In 2024 Int.
Conf. on Global Aeronautical Engineering and
Satellite Technology (GAST), IEEE, pp. 1-5.

129



