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Abstract 

This article presents a literature review of Intelligent Systems applications in Tourism in different 

parts of the world. The review focuses on the most relevant methods in free and paid databases, in 

English and Spanish. Most of the works deal with methodologies based on artificial intelligence, 

such as expert systems, fuzzy logic, machine learning, data mining, neural networks, genetic 

algorithms. In the review, several characteristics of the systems have been taken into account, such 

as, knowledge base, actors in the operation of the system, types of tourists, usefulness or not in space 

and time. According to the review it was found that most of the researches are deterministic models, 

the most used methodology in tourism are the expert systems based on rules, observing an emerging 

innovation in metaheuristics, mainly genetic algorithms and intelligent systems with knowledge 

base based on optimization methods for route choice or optimal visit plan. It is expected that this 

work serves to give a general perspective on the application of intelligent systems in the area of 

tourism, as well as a work that consolidates background for work in this area of research.  
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1 Introduction 

The tourism sector is a sector of vital importance in the world economy, it economically sustains millions 

of people, generates one in ten jobs, for example, in Europe, it generates 27 million jobs, in 2019 it 

accounted for 7% of world trade (Guterres, A., 2020).  The World Tourism Organization (UNTWO) 

(UNTWO, 2018), states that in 2018 the tourism sector contributed 2% to the world's GDP. In addition, 

the tourism sector helps to promote other economic sectors such as the hotel sector, transportation, 

gastronomy, leisure and entertainment sector, souvenir production industry, textile sector etc. Therefore, 

the development of intelligent systems that help tourists and companies in decision making is under 

constant research. 

Intelligent systems are successfully applied to solve problems in different areas of science, 

particularly in the tourism sector, expert systems to simulate or mimic the decision making of tourism 

experts, fuzzy systems to create tourism systems that take into account the imprecision that can occur in 

parameters and variables, case-based reasoning systems to make decisions based on successfully solved 

cases in the tourism sector, semantic web to find relevant tourism knowledge on the internet, intelligent 

agents to help create systems where many individuals participate in tourism-related decisions, machine 

learning, data mining and biga data to find important knowledge in the vast amount of data coming from 

tourists and metaheuristics to find optimal routes for the movement of vehicles that transport tourists.  

The proposed article reviews various intelligent systems applied in tourism, with the aim of showing 

an overview of their application in the area of tourism as well as consolidating background for future 

work. Accordingly, the criteria to be taken into account are: methodology, genetic algorithm and 

knowledge base, in the argumentation section you can read the theoretical aspect of it, then in the results 

section the applications of intelligent systems and genetic algorithms in tourism are shown and finally 

the conclusions section.   

2 Argumentation 

Intelligent Systems and Genetic Algorithms: Intelligent systems are systems capable of solving 

complex and multidisciplinary problems in an automatic way giving support to the decisions of an 

expert, i.e. they are mainly high-tech machines that can perceive and respond to their environment, it is 

a machine with an attached device connected to the internet, which can collect and analyze information, 

as well as communicate with other devices (Shyamapada Mukherjee, 2022). In relation to experts these 

are traditionally humans however currently with the advancement of technology we already have expert 

systems that are either software or machines that give effective assistance to users thus we have 

metaheuristics which for decades have seen a rapid growth in computing power and as computers have 

become faster, these metaheuristic techniques have become increasingly popular for solving difficult 

combinatorial problems. The intelligent system is unreal, which is built from reasoning, learning, 

problem solving, perception and linguistic intelligence (see Figure 1), in that sense, reasoning is a series 

of procedures that allow us to make judgments, decisions and predictions; learning is the process of 

gaining information or skill through study, practice, teaching or experience; problem solving is the 

process of perceiving and attempting to arrive at the desired solution from a circumstance by following 

a path that is hindered by known or unknown obstacles; perception is the process of collecting, 

interpreting, selecting, and organizing sensory data; and linguistic intelligence is the faculty of using, 
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understanding, speaking, and writing oral and written language (Shyamapada Mukherjee, 2022). Figure 

2 shows some of the most common forms of intelligent systems in the framework of a brief overview of 

various system architectures with an intelligent system (Shyamapada Mukherjee, 2022). 

 

Figure 1: Elements of Intelligence. (Shyamapada Mukherjee, 2022) 

 

Figure 2: Intelligent System Framework. (Shyamapada Mukherjee, 2022) 

A solution approach based on intelligent systems is related to tourism because on the one hand it 

integrates the experience of human experts in tourism when translated into an expert system based on 

rules and on the other hand the metaheuristics of Genetic Algorithms when it assists the expert system 

and returns the optimal route of tourists after selecting their preferred places to visit. Therefore, 

evolutionary methods such as evolutionary programming, evolutionary strategies and genetic algorithms 

(GA) are the most used for these cases because they have the advantage of applying in highly complex 

models that are difficult to solve with conventional mathematical methodologies, because they can 

evaluate infinite optimal solutions (Pattnaik, S. B., 1998) (Tom, V.M., 2003) (Agrawal, J., 2004) 

(Bastidas, 2010) Likewise, the design of a genetic algorithm begins with the design of the chromosome, 

which is the initial stage of the algorithm and is characterized because much of the inventiveness of the 

design of a genetic algorithm rests on this stage, specifically on how to design the chromosome that will 

represent each individual, a chromosome that will implicitly contain the constraints of the problem 

(Jiménez-Carrión, (2018). 

On the other hand and in the same vein, during the last fifty years, the traveling salesman problem 

(TSP) is considered one of the most important topics for exploring optimization problems in operations 

research, mainly due to its purer formulation nature, focused on some of the most important applications 

related to practical, occupations, such as, for example, in some areas of industrial planning, cargo 

logistics, vehicle routing and machine configuration as mentioned by Júnior and Guimarães (Júnior, 

A.N., 2019) reported by Jiménez-Carrión (Jiménez-Carrión, 2020). 
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Knowledge base of an Intelligent System: In an intelligent system there are two subsystems that 

cannot be missing, the knowledge base and the inference engine, The construction of the knowledge 

base is crucial, whatever method or technique is used, the inference engine of the intelligent system uses 

the knowledge base as input to make a decision, if the knowledge collected is good the system will make 

good decisions, on the contrary if the knowledge is poor it will make bad decisions (Martinsanz, 2006). 

In rule-based expert systems the knowledge base contains logical rules that represent the expert's 

knowledge; in probabilistic expert systems the knowledge base is formed by probability distributions 

obtained from databases; while in fuzzy intelligent systems the knowledge base is formed by fuzzy rules 

that contain the expert's experience and knowledge including the imprecision that occurs in the problem 

to be solved  (Castillo, E., 2012); on the other hand, in case-based reasoning systems, the knowledge 

base contains successfully solved cases (Pal, S.K., 2004), in intelligent agents and the semantic web the 

knowledge base is formed by ontologies that represent the relationships, knowledge and experience of 

the subject to be solved  (Mas, A., 2005). Currently, with the advance of machine learning, data mining 

and big data, knowledge bases can be obtained from databases. 

There are different methodologies to develop each type of intelligent system, for expert systems the 

methodology of Durkin (Durkin, J., 1998), CommonKads Methodology (Schreiber (Schreiber, A.T., 

2000)), in case-based reasoning the methodology of Aamodt & Plaza (Aamodt, A., 1994) and in data 

mining the CRISP-DM methodology can be used.  

Whatever methodology is used for the development of the intelligent system, in all of them the 

construction of the knowledge base is a fundamental part (Wirth, R., 2000). For example, Jadrná Monike 

& Macak Tomas (Jadrná, M.A., 2018) in work focus on the use of a fuzzy rule-based system for the area 

of tourism, specifically, the optimization of production for companies operating in the tourism industry. 

3 Results  

Applications of Intelligent Systems in Tourism: The identification of tourist resources and attractions 

is an important element to promote tourism in a given city or geographical area, recommendation 

systems are currently being applied in many different domains, including tourism. Borrás Moreno 

(Borràs, J., 2014) in their research, performs an exhaustive and thorough search of intelligent systems 

in Tourism in Artificial Intelligence journals and conferences since 2008, highlighting the functionalities 

offered by these systems and the use of Artificial Intelligence techniques. Tourism and economics have 

an important relationship when the accuracy of tourism demand is required for the development and 

implementation of actions and strategies to optimize resources and utilities, in that sense, Yu Huixia 

(Yu, H., 2021), proposes a system that has a combination of neural networks and FPGA convolutional 

to establish a neural network for tourism demand forecasting, the modeling methodology introduces a 

significant prediction accuracy of artificial intelligence methods versus traditional statistical methods. 

Gretzel (Gretzel, U., (2011) and Loureiro et al. (Loureiro, S.M., 2020), in their research makes a citation 

network analysis and text mining techniques to achieve a full text analysis of 56 journal articles and 325 

conference proceedings related to virtual reality and augmented reality in the context of tourism and 

provides an overview of the network of studies in tourism in addition makes a discussion over time 

highlighting the important aspects and studies emerging from this literature. Information on databases 

in tourism and hospitality research are limited, however, Li Law Xie and Wang (Li, X., 2021) present a 

review of important research in tourism forecasting and show in their results that time series and 

econometric forecasting models are still dominant and that artificial intelligence methods are still being 

developed, further stating that combined internet data and forecasting models will help to further 

improve forecast accuracy in future research. The tourism potential in different cities is an important 
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data when wanting to establish development policies, Leyva Eddy (Leyva, E.S., 2014) proposes a 

formula to calculate the index of tourism potential based on Fuzzy Logic methodology that allows a 

treatment to the subjectivity inherent in the evaluation criteria of tourism potential also compares it with 

other methodologies conceiving a model that provides experts with a ductile tool in the art of tourism 

potential evaluation.  

In recent decades, intelligent tourism recommendation systems are showing great importance in the 

sector, Liang Hon (Liang, H.Y., 2021) in his research combines big data technology to build a 

personalized recommendation system for tourism based on real travel recommendation needs and 

verifies the system in combination with experimental research arguing that a high practical effect is 

obtained. The sustainable development of Tourism over time is also addressed by researchers through 

predictive models or intelligent systems, Seminar Vasquez (Seminario Vásquez, R.G., 2021) designed 

a model that allows determining policies and strategies with a sustainable approach to tourism 

development in the Department of Piura, Peru, It is a non-experimental research and shows the 

importance of system dynamics in the sense that it provides a vision of the interrelation of variables or 

interest groups in tourism, as well as their impact on the environment and their projection over time for 

the sustainable and sustainable development of tourism. On the other hand, recommender systems (RS) 

are gaining immense popularity with the wider adaptation to deal with the problem of information 

overload in various application domains such as e-commerce, entertainment, e-tourism, etc., Logesh et 

al. (Logesh, R., 2019) propose a personalized (RS) induced by activity and behavior as a hybrid approach 

to predict POI recommendations, the RS help traveling users because it provides an effective list of POIs 

as recommendations, further as an extension, they have designed a new group recommendation model 

to meet the requirements of the user group by exploiting the relationships between them and their 

experimental results show the improved performance of the proposed hybrid recommendation approach 

over the standalone approach and hybrid benchmark approaches. The improvement of smart tourism is 

steady over time, Jia Du (Du, J., 2021) proposes to improve the effect of smart tourism a common big 

data technology through improving algorithms to improve the intuitive effect of big data, constructs big 

data visualization technology and realizes real-time online visualizations of tourism data, his results 

show that the constructed big data-based smart tourism information system satisfies the actual tourism 

information needs and user experience needs. Tourist assistance systems have their advantages and 

disadvantages, Mikhailov (Михайлов, С.А., 2019), in his research develops the architecture of a system 

with details for its implementation and developed a method for generating tourist ratings for places of 

interest in the region, on the basis of which the author conducted experiments, obtaining as main results 

a description of a method that allows generating information about a tourist region from specialized 

open sources. 

Tourism and economy are inevitably related for example Mendonça, Vítor & Cunha Carlos 

(Mendonca, V.J., 2021) state that the economic sector of tourism has gained significant weight in the 

economy of many countries, highlighting the importance of this sector in Portugal, however, the 

inconsistency and seasonality of demand makes companies linked to the sector face difficulties in terms 

of planning and management of resources allocated to the activity. It is very frequent that there are 

periods with economic losses caused by a small and insufficient volume of demand to support the costs 

of the activity, in this sense his article proposes a system that, based on the intelligent analysis of data, 

allows a hotel chain to segment customers and enhance exclusive offers in order to minimize fluctuations 

and gaps in demand in hotels located in thermal spas. 

Chérrez-Bahamonde, R.C., 2021 et al., found that the results of the consulted research coincide in 

indicating that tourism plays an increasingly important role in the global economy. Fernandez, N.A, 
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2022 et al., in their work to develop the system used the methodology of Nicolás Kemper. Tourism 

experts from the provinces participated in the development of the knowledge base.  

Genetic Algorithms in tourism as a method of optimization: Holland (Holland, J.H., 1992) in this 

line, for example, for the problem of how to better capture the attention of tourists and explore the 

combination of keywords, the researcher Sun  (Sun, S., 2023) in his study proposes a methodology based 

on the selection of features in two stages: comparison of selection methods and obtaining a subset of 

features suitable for a forecasting model, this based on a genetic algorithm obtaining better results 

compared to the benchmarks considered in his study. On the other hand, in the business area; the problem 

of identifying optimal target markets using tourism demand expenditure is exposed as a novel concept 

in the tourism literature in the study by Cazorla (Cazorla-Artiles, J.M., 2023), in which the latent tourism 

demand between each origin-destination pair is quantified through the distinction by type of tourism and 

seasonality. The study is based on a fractional regression model. Accurate tourism demand forecasting 

systems are fundamental in tourism planning, in that sense artificial neural networks are gaining 

relevance in forecasting problems so Hong et al. (Hong, W.C., 2011) present a support vector 

regression(SVR) model with chaotic genetic algorithm (CGA), for forecasting tourism demand, they 

propose a solution to the increasing complexity and as it is known that at larger scale of tourism demands 

problems genetic algorithms (GA) often face premature convergence problems, slowly reaching the 

global optimal solution or trapping in a local optimum.  

Designing optimal travel routes for tourists is a crucial issue, so the time-windowed team orientation 

problem (toptw) is one of the approaches that can solve the tourist travel design problem, Shahrabi & 

Asadi (Shahrabi, J., 2013) and Heris et al. (Heris, F.S.M., 2022) design a multi objective model to 

determine optimal travel routes, and formulate a multiobjective genetic algorithm to solve the demand 

forecasting problem.  

The problem of tourism demand forecasting is a guarantee to have an effective management from 

the point of view of government and tourism planning, so Sun (Sun, S., 2022) proposes an improved 

machine learning model that introduces valuable information by taking daily and weekly tourist arrivals 

resulting in significantly improved performance. 

forecasting. Artificial intelligence (AI) has a lot of attention when it relates to tourism and hospitality 

(T&H) practices, for example Knani et al. (Knani, M., 2022) propose a bibliometric approach with the 

aim of examining current cutting-edge AI research in (T&H), they cite in their study 1035 manuscripts 

published between 1984 and 2021 in Scopus andWeb of Science, highlighting in the study networks of 

authors, affiliated institutions and countries, in addition to emerging topics such as experiences with 

service robots, the article concludes that there are future prospects and avenues for research in this area. 

In addition, with the development of neural network technology and genetic algorithms and especially 

the rapid growth of tourism revenue in China, Kan et al. (Kan, X., 2021) expound that there is a gradual 

emergence on the comprehensive evaluation of tourism resources and based on this they study the 

nervous system as a comprehensive network evaluation model based on multispecies evolutionary 

genetic algorithm and design the neural network as a system of tourism resources influence factors 

analysis, they argue that, the multispecies evolutionary genetic algorithm has the advantages of high 

practicability, good classification effect of variable proportion and good data integration. Public 

institutions and private companies responsible for tourism management have found genetic algorithms 

as an important alternative to optimize complete tourist tours for their customers, in light of this, Cao 

(Cao, S., 2022) presents a GA as a potential solution to the problem of how to visit a number of tourist 

destinations within a restricted area to quickly determine the shortest tourist route, first provides a 

simplified explanation of the improved GA, second analyzes the construction and solution of the model, 
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then with the improved GA determines the optimal travel route, to finally estimate the required number 

of days and arrangements to visit a variety of tourist attractions, concludes that the improved GA 

effectively applies to multi-path planning, assigning high practical value and justification to the research. 

There are also tourists who wish to make the routes by walking, but find a limitation of being unfamiliar 

with the target area, here Smirnov (Smirnov, 2021), proposes an algorithm that uses data on places of 

interest from Open Street Map and applies the modernized GA to construct routes, considering the 

creation of two route options: a route between two different points (if the tourist wants to reach a specific 

destination while seeing some places of interest on the way) and a circular route returning to the starting 

point in a specific time (e.g., if the tourist wants to walk around the hotel or a train station). In general 

and in summary, tourism has been, is and will continue to be an important factor as a driver of the 

economy in the world, so in recent years has continued with greater force its evolution having as an ally 

cloud computing, internet, wireless communication network, etc., allowing optimal route planning for 

the satisfaction of all tourists (Ka-Cheng, Choi., 2022) (Xiao, 2021) (Wang, Yapeng., 2021). 

4 Conclusions 

• In the group of researchers in the area of artificial intelligence, the interest in the application of 

intelligent systems in tourism has been growing in recent years and is increasing every year using 

hybrid methodologies. 

• Although most of the works focus on intelligent systems in tourism, there are also works related to 

the importance of the tourism sector in the economy of society, as well as preserving and caring for 

the environment as a common good.   

• Most of the studies are deterministic; few studies consider parameters with uncertainty, possibly 

because they are more complex to solve. 

• Most of the works seek to satisfy the preferences of tourists and to optimize the time spent in each 

tourist site or city.  
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