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Abstract

The rapid evolution of smart tourism platforms has transformed the travel and hospitality industry,
enhancing user experiences through personalized services and real-time data access. However, this
technological advancement also raises significant concerns regarding food safety and user privacy.
By detecting and reacting to malicious activity and unauthorized access, Intrusion Detection
Systems (IDS) are essential in reducing these risks. This article examines IDS's current status in
relation to smart tourism platforms, emphasizing its technical implementations, efficacy, and
difficulties. The study highlights the necessity of flexible, machine learning-based strategies to
improve security measures and offers a thorough framework for incorporating IDS into smart
tourism systems. The results highlight how crucial strong IDS are to protecting private user
information and guaranteeing food safety in a world that is becoming more networked by the day.

Keywords: Intrusion Detection Systems, Smart Tourism, Food Quality and Safety, User Privacy,
Cybersecurity, Machine Learning, Food Security, Food Security Threat, Artificial Intelligence.

1 Introduction

Twenty years ago, often reluctantly, tourists could find hotel reservations through travel agents, guides
waiting at the bus station, freelancing street vendors, and information desks in city centers. But with the

Journal of Internet Services and Information Security (JISIS), volume: 14, number: 4 (November), pp. 484-498.
DOI: 10.58346/J1S1S.2024.14.030

*Corresponding author: Department of Administrative and Financial Management, Lviv Polytechnic National
University, Lviv, Ukraine.

484



Intrusion Detection Systems for Smart Tourism Yurii Dziurakh et al.
Platforms: Safeguarding Food Safety and User Privacy

increasing digital transformation of tourism operations over the past 20 years — as well as surging
expectations for personalized travel experiences by growing global super consumers who want to be
served wherever they go using their favorite electronic devices — the long-predicted concept of ‘smart
tourism’ has caught fire. Smart tourism solutions connect numerous technologies, which, together, either
augment or even replace the almost exclusively human-mediated processes at play in the travel
ecosystem (Sanchez-Ancajima et al., 2023). Smart tourism platforms show how IoT, big data analytics,
artificial intelligence (Al), and cloud computing create interconnected ecosystems to provide travelers
with real-time information and recommendations, as well as portable, modular, and seamless service
delivery.

Smart tourism evolved in the early 2000s, a period when mobile devices and internet access began
to change the way travelers obtained information concerning their trips (Buhalis & Amaranggana, 2015).
Although travelers could organize their trips online through static websites and printed material,
smartphones, and mobile applications took the market by storm, allowing users to obtain and filter a
wide variety of information. Online platforms such as TripAdvisor, Airbnb, and Booking.com started to
provide price comparisons, reviews, and trip-booking options in a way that was previously unheard of.

Technology kept getting smarter, so more and more loT devices began to creep into tourism too.
Tourism operators can now collect and analyze user data in real time, made possible by an influx of
smart sensors, beacons, and interconnected devices. A smart room, for instance, would select lighting,
temperature, and other settings according to a guest’s preferences, and smart restaurant beacons can use
data analytics to create menu offers based both on the results of customer satisfaction surveys and
increasingly more popular dietary trends.

Here are some of the flagship smart tourism platforms that are based on high technology and
contribute to ease of user experience (Khaydarova & Khujamova, 2024). First is “VisitScotland” which
has developed a smart tourism scheme. Based on data analytics and [oT, users can get personalized travel
information and timely information on the trends of local activities or attractions (Spanaki, 2024).
Another one is “Travelport”; it provides travel agencies with data on travel behavior and demand
collected and aggregated using machine learning. Using this information, companies can then tailor
itineraries and offer promotions to users (BR, 2022).

Another remarkable smart tourism platform is Airbnb. It has completely changed the home
accommodation industry by connecting users with hosts worldwide (Oskam & Boswijk, 2016); it has
deployed first-class algorithms to match the user to the quality property of their choice and provide
property owners with various information on pricing or demand trends. It is also important to note that
Google Maps has now included features that allow one to explore the current area, find nearby
attractions, and provide a route to the destination so as to make the journey more convenient (Sia et al.,
2023; Basi¢ & Dzananovi¢, 2018).

There are many benefits to smart tourism platforms, but they are vulnerable to integrating advanced
technologies (Zafarmand, 2016). Collecting and storing large amounts of personal information,
including details of payment information, travel itineraries, and preferences (such as eating a gluten-free
diet), serve as tasty treats for hungry skulkers. If data theft results in compromised credit cards, medical
records or personal photos, consumers could suffer more than losses in money; they could also
experience damages to their reputations and potential for identity and financial fraud.

485



Intrusion Detection Systems for Smart Tourism Yurii Dziurakh et al.
Platforms: Safeguarding Food Safety and User Privacy

Also, with the rise in celebrity and inappropriate images from personal computers with user names
and passwords, data breaches could have high public exposure once exposed — reminders of Snowden’s
NSA breach of 2013. Well-known cases of data leaks, such as the 2018 Marriott International breach,
where approximately 500 million guests’ personal information was leaked, can be detrimental.
Moreover, data breaches can undermine consumer trust and confidence in the digital platform once these
security systems have been assaulted, hurting future business growth.

One danger of the digitalization of food safety information in smart tourism networks is that
cyberattacks on food supply chains can modify data relating to food safety, causing public health crises
and important economic disruptions (Shpak et al., 2024). To illustrate, a cyberattack that changes
information, as an example, for ‘chicken sent to restaurant X, sell-by date xxxx, may contain salmonella,
very high risk for consumers’ could result in supplying contaminated products to restaurants, and thus,
patrons, harming their health and food suppliers’ reputations. Since the level of threat and impact of
cyber attacks against smart tourism platforms is growing in terms of sophistication and complexity,
Intrusion Detection Systems (IDS) are crucial for the protection of smart tourism against security threats.
This sort of prevention mechanism monitors network traffic and analyses it for suspicious activities to
deal with them in a timely manner. IDS take advantage of existing machine learning and artificial
intelligence solutions to boost their control and detection capabilities, adapting them to the different
approaches of the evolution of attack vectors while decreasing the number of false positives.

The purpose of this article is to explore the analytical bases of an IDS for smart tourism, highlighting
its strength and functionality in terms of food security and user privacy. To address it, we are making an
overall view of IDS levels of maturity as well as application cases regarding the smart travel system.
Aware that the collection, storage, and use of sensitive information are still critical issues in the smart
tourism platforms, these insights might encourage best practices that consider the treatment of personal
data a crucial component of a cybersecurity-by-design approach achieving digital infrastructure that
guarantees both tourist and service providers’ grounded security.

By flatlining the techno-centrism associated with tourism industry change, we believe that this study,
by illustrating how travel and leisure digitalize our social activities, might add a new dimension to the
improvement of the travel experience. Addressing cybersecurity as one gateway to envisage a safer,
more competent, and resilient tourism system represents a risk mitigation strategy with a strong positive
impact on human well-being.

2 Literature Review

With the growing complexity of cyber threats and wide deployment of digital technology across all
industries, the world has witnessed a tremendous evolution in IDS research in recent years. Since their
inception in the late 1980s, intrusion detection systems have undergone significant development (Lampe
& Meng, 2023). IDS were primarily based on rules that followed predefined signatures of already known
threats. However, Kothamali & Banik (2022) highlight that the ineffectiveness of signature-based
detection became obvious as cyber threats became more complex. Consequently, anomaly-based
intrusion detection systems (IDS) were prototyped, which monitor the network activity so as to find
divergence from usual standards that allow for the detection of previously unknown threats.

Recent advancements in artificial intelligence and machine learning have added further
enhancements to IDS technologies (Kanimozhi & Jacob, 2019). Modern IDS might currently use
complicated algorithms to assess large amounts of data in real-time, implying a larger capacity to
recognize complex patterns of attack and lower false positive rates (Heidari & Jabraeil Jamali, 2023).
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These systems can be more successful in dynamic scenarios such as the smart tourism platform because
they can adapt to changing threats, thanks to the machine learning techniques embedded in their
operation. An extensive overview of the need for adaptive IDS in a smart environment was conducted
(Alzubaidi, 2021). The researcher particularly focused on the travel and tourism industry, evaluating the
role IDS have in this field with a mixed-methods approach, combining the quantitative analysis of the
existing IDS frameworks with the qualitative interviews collected from professionals working in the
sector. The paper highlighted the necessity to create flexible systems capable of adapting to the
ever-changing technological scenarios and user behaviors characterizing the smart tourist environment
(Ratl et al., 2024). Moreover, it suggested a framework for an adaptive IDS with machine learning
techniques as a solution to improve response capabilities and detection rates for potential threats.

Zhang et al., (2020) used machine learning (ML) methods to improve IDSs in smart tourism systems
by analyzing the body of research about ML applications for IDS. They found that the most important
algorithms were decision trees, support vector machines, and neural networks. They concluded that
ML-based intrusion detection systems (IDSs) improved on traditional signature-based IDSs, especially
in dealing with known abnormal practices as well as unheard-of threats. Furthermore, it highlighted
exactly how feature selection and data pretreatment can raise the accuracy of machine-learning models
(Zhang et al., 2020). Intelligent travel platforms are thus better able to protect private user information
and ensure the accuracy of food safety data.

An interesting paper written (Detwiler, 2020) analyzed the connection between cybersecurity and
food safety through the perspective of the vulnerabilities of smart tourism platforms that manage
information that concerns food. Specifically, the paper conducted a case study analysing some smart
tourism applications containing tour and food safety information like food delivery services and
restaurant booking systems. The results revealed that these platforms are extremely vulnerable to
cyber-attacks, which can result in the alteration of food safety information, presenting a danger to public
health.

The study outlined (Lei et al., 2022) further underlined the importance of using suitable IDS to
manage and track food safety data in an effective manner, protecting customers’ health and guaranteeing
the trust level of such a digital platform. The research (Wang & Xu, 2021) evaluated the consequences
of cyber-attacks on food safety in the sphere of travel, using a systematic quantitative method to identify
data breaches in the food industry by evaluating the consequences that customers’ behavior may
experience. Using the results of their analysis, the authors demonstrated how data breaches deeply
impact the trust of consumers in firms and cause serious damage to the reputation of companies, in
addition to the obvious hacking of food safety.

In order to protect the private information of customers or guarantee the security of foods sold on
smart tourist platforms, the study recommended implementing a wide range of cybersecurity measures,
such as IDS. Until then, IDS technologies cannot be integrated into smart tourist platforms, not to
mention into functional layers of computer security. According to (Arshad et al., 2020), one of the main
problems of introducing IDS technologies into smart tourism frameworks is the large amount of data
provided by loT devices, which can overload standard IDS and increase false positives. Gomez et al.,
(2019) also point out that the multitude of systems and devices involved in smart tourist contexts adds a
layer of complexity to IDS integration, since different technologies may require specific detection
methods.
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Nevertheless, as (Melnyk et al., 2024) show, opportunities can be hidden in difficulties. Fortunately,
promising directions for improving IDS capability are already provided by the constant development of
Al and machine learning (e.g., Muneer et al., 2024). The inclusion of machine learning in smart tourism
platforms can result in the development of more efficient, responsive, and agile IDS that is specifically
adapted to the particular challenges of the environment.

The necessity for more robust cybersecurity measures to restrict access to sensitive user data and
ensure food safety is constantly emphasized by references to IDS in the literature on smart tourism. IDS
technology integration is an essential component of risk management meant to secure the prosperous
trip that digitalization makes possible. Smart tourism is a concept that embraces the revolutionary
potential of digitalization in the tourism sector. The studies considered here mostly agree that the future
of cybersecurity will depend on the evolution of IDS toward adaptive and machine-learning models.
There is still a long road ahead for the development of enhanced and innovative IDS technologies in
smart tourism, which hopefully will also yield effective tools to not only tackle the cybersecurity
challenges of the future but also ultimately secure the safety of tourist stakeholders.

3 Materials and Methods

This study employs a systematic review which is designed to provide a comprehensive overview of the
current state of research, identify gaps in the literature, and propose a conceptual framework for
integrating IDS into smart tourism environments.

Search. The search was conducted using IEEE Xplore, SpringerLink, ScienceDirect, and Google
Scholar. These databases were selected for their extensive collections of peer-reviewed articles and
conference papers relevant to the fields of cybersecurity, tourism, and technology.

The search process involved the use of specific keywords and phrases to ensure a comprehensive
capture of relevant literature. The primary keywords included "Intrusion Detection Systems," "Smart
Tourism," "Food Safety," "User Privacy," and combinations thereof (e.g., "IDS in Smart Tourism,"
"Cybersecurity in Tourism," "Food Safety and Cybersecurity").

To refine the search results, Boolean operators (AND, OR, NOT) were employed to combine
keywords effectively. Thus, in order to get publications that covered every pertinent facet of the study,
the search term "Intrusion Detection Systems AND Smart Tourism AND (Food Safety OR User
Privacy)" was used to process. To make sure the study concentrated on the most current advancements
in the subject, the search was restricted to articles published between 2015 and 2024.

Standards. To guarantee the quality and applicability of the reviewed literature, inclusion criteria
were developed for article selection (Figure 1).
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« Publication Date

Only articles published
between 2015 and 2023 were
considered to capture the
latest research trends and
technological advancements.

Articles that explicitly
discussed the integration of
IDS within smart tourism
platforms or addressed the
implications of cybersecurity
on food safety and user
privacy were selected.

Only articles published in
English were included to
maintain consistency in the
review process.

+ Language - Relevance

Figure 1: Requirements for Inclusion

Following the identification of pertinent materials a methodical procedure for extracting data was put
into place. From each chosen article, the main conclusions, approaches, and technological applications
of IDS were taken out. The stages shown in Figure 2 were part of the data extraction process.

Aere Methodological Technical
MG GRS Approaches Implementations
Each article was » The methodologies *Details regarding the
summarized to capture the employed in each study technical aspects of IDS,
main findings related to were documented, such as algorithms used,
IDS in smart tourism, including qualitative, system architectures, and
including the challenges guantitative, and mixed- performance metrics, were
identified and the methods approaches extracted to inform the
proposed solutions development of the
conceptual framework

Figure 2: Procedure for Getting Data

The investigations carried out the data extraction independently to guarantee accuracy and
consistency, and disagreements were settled by discussion and agreement. A conceptual framework for
incorporating IDS into platforms for smart tourism was then created. In order to improve the efficacy of
IDS in tackling the particular difficulties of smart tourist environments, this framework highlights the
significance of machine learning methodologies and adaptive security measures. The elements depicted
in Figure 3 are part of the framework.
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Figure 3: Conceptual Framework for Integrating IDS

Several obstacles arose throughout the assessment procedure including:

A. Volumes of Literature: Rapid expansion in the field of cybersecurity and smart tourism have
prompted research volumes, and this has presented a problem in the fact that when deciding
where to draw the line, LED lighting for hotels has less relevance to the topic, and hence was
an item [ needed to be more careful with when selecting relevant work.

B. Terminology Variability: The many various papers used different terms with different
meanings in terms of IDS, smart tourism, and food safety made it hard to find relevant articles.
That variety, made it imperative to pay particular attention to the term's synonyms and similar
terms while searching.

C. Quality Rating: Because some of the studies in the review used different standards of reporting
and methodologies, it was difficult to evaluate how rigorous and of good quality they really
were. A qualitative review of approaches and findings was done to ensure that only the best
studies would be included in the final analysis.

The proposed analytical methodology to study the body of research on IDS in smart tourism
platforms provides an organized structure for the collection of data, ensuring the accuracy of the results.
Data was extracted based on the inclusion criteria during the study with the intention of coming up with
a formal framework, along with a subsequent literature search. It is intended that the deductive approach
draws vital new implications that had not been considered in this field before. The excruciating process
of examination could provide an important reminder of the difficulty of research in fast-evolving
domains and the need for continued investigation into new trends and technologies.

4 Results

The noteworthy results of collected research pieces analysis operation on smart tourism platforms IDS
have been concluded and explained thoroughly where they have explained the number of approaches
that were made by the different IDS implementations, the utilising of machine learning, the problems
faced, and last but not least the importance of maintaining both the privacy of users and the safety of
food. A case report of the well-executed IDS in smart tourism, along with the stats and comparison
between the different smart tourism IDS implementation approaches, is demonstrated. Not surprisingly,
different options of IDS architectures resulted in a good fit for the specific attack patterns emerging in
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smart tourist environments. The following case studies reveal how the techniques of IDS can be applied
successfully:

1. Network-based IDS (the case of a smart hotel).
2. Host-based IDS (a restaurant booking platform).
3. Hybrid IDS (a smart tourism application) (See Figure 4).

Hybrid IDS

Host-based IDS

Network-based IDS

0%

20%

9
40% 60% S0
100%

m Mitigated/prevented cyberattacks ~ m Months ~ ® Reduction (%)

Figure 4: Enhanced Security Solutions in Smart Tourism: Case Studies of IDS Implementations

A network-based IDS, for example, would monitor network traffic between all IoT devices such as
temperature controls, smart locks, and guest management systems to prevent hotel hacks and improve
the overall security of the hotel chain. An intelligent hotel where an IDS is used to protect its IoT devices
against security threats. Image source: Adobe StockThe system used an anomaly-based detection
strategy to identify unusual appearance and behavior in traffic and a signature-based technique to detect
known attack patterns. After six months of use, this IDS system prevented more than 200 attacks, such
as DDoS attacks and unauthorized access attempts, from getting admitted into the network (Qureshi et
al.,2020; Bhagat et al., 2023). The hotel chain could also report a 30 percent reduction in overall security
incidents compared with the previous year as evidence that the network-based intrusion detection
system, in general, could successfully improve the overall level of security.

In order to prevent data breaches and protect private client information, like payment details and
dietary restrictions, a widely used restaurant reservation platform installed a host-based intrusion
detection system. It worked by monitoring the host systems for anomalous activity and illicit changes to
critical files on the target network. It employed system call analysis in conjunction with file integrity
monitoring to detect malicious activities. In the first quarter of usage, the host-based IDS detected and
stopped 17 malicious data breaches, including SQL injection attacks directed at the database system. As
a result, the platform reported that customer complaints regarding data security had decreased by 26
percent after the ITS installation, underscoring improved user satisfaction and confidence.

Network-based and host-based detection routines were combined to create a hybrid IDS protecting a
smart tourism application that aggregates data from a large number of different data sources (hotels,
restaurants, attractions) (Ni et al., 2017). From there on, everything was designed to offer a
comprehensive ‘attack prevention, detection and response’ layer for all the data sources that feed this
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app. The hybrid IDS came out significantly more effective than classic ones, with a detection rate of 94
percent for known threats and 91 percent for unknown ones. When compared with more traditional
security approaches, the application had a 40 percent drop in false positives, resulting in more accurate
management of incidents and resource allocation.

A critical part of this agenda is the use of machine learning in intrusion detection systems (IDS)
(Thakkar & Lohiya, 2021). In a systematic study of a smart tourist ecosystem comprising
accommodation, transportation, and nearby attractions, a machine learning-based intrusion detection
system was utilized to understand user behavior and detect anomalies. This IDS utilized supervised
learning methods such as support vector machines and decision trees to distinguish between benign and
malicious activities. The time to detect and mitigate problems was dramatically reduced compared to
other approaches, ultimately reporting a 98 percent overall accuracy in detecting cyber threats. Based
on the new data, machine learning intrusion detection was able to adapt by increasing the detection rates
by 16 percent over a period of six months.

However, the false positive rate is still high, causing unnecessary alarms and many computing
resources to be used. The network-based IDS used in the smart hotel case study was able to lower its
false positive rate from 22% to 5% by fine-tuning its detection rules and integrating them with machine
learning (Almomani, 2020). Scale becomes another important challenge. As smart tourist platforms
evolve and add more [oT devices, IDSs will have to scale up their detection capabilities. The hybrid IDS
used in the application of smart tourism had difficulty scaling its detection capability to accommodate
more user interactions and data sources. Last but not least, signatures and algorithms used in IDSs need
to be updated frequently due to the fast-changing nature of cyberattacks. Detection rules used in the
host-based IDS of the restaurant booking platform have to be updated frequently in order to keep it
defending against new threats (Ho, 2019).

The study illustrates how IDS keep user privacy and food safety data safe and shows how successfully
implemented IDS stop illegal access and data breaches. A meal delivery business installed an IDS to
track transaction data and user information, with the goal of ensuring secure access to user data and
protecting private data regarding payment information and diet preferences. The IDS identified possible
threats based on anomaly detection as well as machine learning algorithms. Within the first three months
after the IDS was deployed, it was able to identify and prevent 12 attempts to breach user payment
information. The business experienced a 50-percent increase in users registering due to stronger trust
and security measures associated with the deployment of the IDS. In general, eclectic IDS techniques,
especially those that use machine learning, significantly improve the ability of intelligent tourist systems
to detect threats. A case study and research publication analysis illustrates how IDS keep user privacy
and food safety data safe and how crucial IDS are to protecting user privacy and food safety data. Yet,
challenges such as higher false positive rates, as well as scalability issues, persist. The results outline
that in order to handle the changing cybersecurity environment in the travel and tourist sector, there is a
need for continuous research and development in IDS technology.

5 Discussion

This research shows that IDS are very important to enhance the security of smart tourist platforms by
maintaining users' privacy and food safety. Introducing a strong intrusion detection system is a key factor
for mitigating the risk of cyber-attacks that occur when using a large number of digital technologies and
Internet of Things devices in tourism. One benefit of implementing machine learning-based IDS in smart
tourism platforms is the enhanced capability of detection, particularly on advanced attacks or anomaly
behavior. By detecting and reporting those threats or anomalies in real time, proactive actions could be

492



Intrusion Detection Systems for Smart Tourism Yurii Dziurakh et al.
Platforms: Safeguarding Food Safety and User Privacy

taken to tackle the bleeding point before it becomes a complete breach. The benefit of machine learning
capability is that it eventually becomes self-adaptive, and self-learning on new data is another essential
element to this detection capability due to the shapes of the ever-changing threat landscape, where
attackers continuously invent new tools and techniques to bypass current security measures. The
challenges identified, such as the high false positive rate and scalability issue, need to be addressed and
improved. Some of the data reporting generated by the IDS could be false by simply generating a high
amount of false positive rate. This would result in fatigue on security personnel, and their response to
real threats would become slow and delayed. Therefore, the IDS machine learning model needs to be
developed to reduce the amount of false positives, and as a result, it would improve the accuracy of the
detection. Given the fact that smart tourism platforms are getting bigger with more IoT connecting, IDS
need also to scale faster and handle higher data flow and complexity without the burden on resource
utilization efficiency.

Table 1 shows the conceivable concerns about what might happen if the smart tourism industry develops
further.

Table 1: Anticipated Challenges Arising with the Expansion of the Smart Tourism Sector

Challenges Context of Concerning

Advanced APTs are highly skilled, focused attacks that frequently involve several phases of
Persistent infiltration and data exfiltration and can last for a long time. APTs may target vital
Threats infrastructure in the context of smart tourism, such databases on food safety or payment
(APTs) systems, which could have detrimental effects on both customers and companies. Because

APTs are always changing, intrusion detection systems must also adapt to identify small
irregularities that may be signs of persistent infiltration in addition to well-known assault
patterns.
IoT The increasing number of IoT devices in smart tourism creates new openings for fraudsters
Vulnerabilities | to take advantage of. Being less capable than modern PCs and being unable to implement
such security due to their low computing power, IoT devices are attractive targets for
hackers. As such, future IDS must be designed by exploiting lightweight algorithms, which
should work well in the limitations of most IoT devices to monitor and secure a broad
range of such devices.
Data Privacy The collection and processing of vast amounts of personal data, including payment
Concerns information and user preferences, by smart tourism platforms increases the risk of data
breaches and privacy violations. Future dangers could include insider threats, in which
employees or contractors misuse their access to confidential information, and external
attacks. User behavior analytics and anomaly detection must be developed and integrated
into IDS to identify potential insider threats and illegal access attempts.

For IDS to succeed in the new smart-tourism risk environment, there are areas in which they must
advance: 1) Improved Machine Learning Algorithms; 2) Integration with Other Security Measures;

3) Education and Awareness among Users; and 4) Cooperation among Stakeholders.

More effective IDS in the future will undoubtedly require a continued evolution in machine learning
methods. Algorithms for ‘deep learning’, where systems can ingest massive datasets to identify abstract
patterns indicative of cyberthreats, should be integrated into future systems. Federated learning
techniques should also be considered, where multiple firms could work together on model training but
not share private information to enhance both privacy and overall security. IDS is not a stand-alone
cybersecurity decision support system. It should be coupled with firewalls, encryption, access-control
systems, and other computer security defenses as they are distributed between ports and hosts to form
complete software networks. A multiple-layer security strategy is more effective against a broad
spectrum of threats. IDS situational awareness can also be enhanced by implementing threat information
feeds to achieve better response efficiency against novel attacks. The other aspect of the “human factor’
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in cybersecurity is how well-equipped a given organization or the travel sector is in terms of cyber
defense. To develop a culture of security in the travel sector, extensive user-awareness programs are an
absolute necessity. The chances of a successful attack can be reduced significantly if the staff members
and other relevant stakeholders are familiar with the various risks and the importance of cybersecurity.

To build an effective IDS, the cooperation of various stakeholders, from government agencies to
travel booking agents and tech companies, becomes essential. Karyy et al., (2021) analysis supports the
idea that stakeholders could collaborate to strengthen the smart tourism security posture by sharing
knowledge on risks, vulnerabilities, and good practices. Public-private partnerships could also support
the maturation of industry standards and recommendations for the use of IDS. Hence, IDS integration
with smart tourist systems is important, and the issues of food security and user privacy are key
challenges. So, is the sector sufficiently armed to handle these dynamic cyber threats that will, no doubt,
persist? Yes, but continuous innovation in IDS technology is necessary. Even the most hallowed tourist
sector can adapt by creating a resilient security landscape that can protect companies and customers in
an increasingly digital world — through improving machine learning capabilities, integration with other
security measures, stakeholder education, and collaborations. The future security and dependability of
smart tourism platforms will depend on the proactive development of intrusion detection systems.

6 Conclusion

IDS plays an important role in ensuring security for smart tourism platforms. This article concentrates
on the technicalities of IDS, as well as the importance of relatively new approaches in invading detection.
It is proposed that IDS need to be adapted to new methodologies based on machine learning, which will
no doubt improve the IDS technology. With the rapid development and digital transformation of the
tourism industry, future research may focus on IDS adaptation and explore related solutions to overcome
the issues in this study. With IDS functioning in smart tourism platforms, it may alleviate users' trust
concerns regarding food safety and user privacy issues, which all form a part of the industry's overall
cybersecurity.

The study explains several ways of designing in-depth defense systems, including the architecture of
network-based, host-based, and hybrid IDS systems, and discusses which of these would be better for a
specific challenge based on the constraints faced by smart tourism platforms. The study also explains
how machine learning increases IDS responsiveness and significantly improves how it can detect
sophisticated attacks and anomalies in real time, covering a wider range of security issues. It's also highly
important to establish strong cybersecurity policies that clearly outline best practices for data security,
incident response, and users' privacy. These policies must be reviewed and updated regularly according
to the changing security landscape.

Overall, regular training and awareness sessions are necessary for employees and users — training
stakeholders to understand what threats look like and the importance of cybersecurity can help them
better appreciate and support the security model on which tourism should be developed and delivered.

Partnerships can be formed between, for instance, technology providers, tourism operators and
regulatory bodies to share information about threats, vulnerabilities and best practices that might lead to
industry-wide standards and guidelines on how to build effective IDS. IDS should complement other
cybersecurity measures such as firewalls, encryption, and access control systems for a multilayered
approach against a broad range of threats. Performance should be assessed at regular intervals and
strategies modified based on results, as determined by key stakeholders with regard to performance
metrics. The tourism industry can rebuild the confidence of users by bolstering cybersecurity and by
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implementing the recommendations above. Join forces to create safer and more resilient tourism systems
through IDS. Integrating IDS into smart tourism is the right way forward. Smart and
innovativelDStourism will undoubtedly transform the world. Regardless, cyber-criminals will always
be watching in order to harm this great connected industry. The future of this industry depends on our
capacity — the tourism industry, academia, governments, and standards bodies alike — to innovate and
cooperate to ensure the security of the data and systems that support vital activities and services for the

public.
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