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ABSTRACT : 

Nowadays, travelers are opting for more and more personalized experiences that are tailored to their interests, preferences, and budgets. Yet, manually planning a 

trip can be very time-consuming and quite challenging as it involves gathering data from multiple sources, comparing prices, selecting destinations, and arranging 

a suitable itinerary. To fix the malfunctions in the process, the Smart Travel Recommendation System is introduced as a solution with the use of NLP, 

recommendation algorithms, and cost prediction models as an intelligent platform to be user-friendly in travel planning. This platform takes the user’s thumb to 

type their travel requirements in plain language such as, “Plan a 5-day trip to Goa with beaches and nightlife.” The use of NLP helps in the extraction of the basic 

details which may include the place, the duration of the stay, and the likes of the customer. Through a Streamlit user-friendly and efficient interface, travelers can 

further tailor trips to their desire by picking start dates, the number of days, means of transportation, hotel preferences, trip type (family, friends, solo), group size, 

and budget limits. After these data have been given, places and activities that fit the preferences of users are recommended by the system. It also shares the day-

wise plan of first-time visitors, including the places to visit, interact with locals, nature, and even depending on the mood, challenge and rest. To make the trip 

enjoyable without breaking the bank, it does the cost estimation in real-time and divides the money into transportation, accommodation, food, and activities. The 

features like light/dark mode toggle, well-designed are some of the elements which users get more involved in and feel attracted to each destination through. 
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Introduction 

Traveling has gained prominence in our present-day lives. Through it, individuals can have a chance to relax, enjoy, experience new cultures and grow 

personally. Thanks to the increased interconnectivity between the countries of the world, a lot of people both singles and families are traveling not only 

abroad but also to different places within their own countries. Planning a trip continues to be one of the most significant and most tiresome parts of the 

whole process of traveling though. Various stages are involved in this such as choosing a destination, budgeting, itinerary preparation, booking 

accommodation and arranging the transportation. People used to count much on travel agents, online-guides, blogs, and various booking platforms when 

it came to planning their trips. However, this manual modus operandi is not only time-consuming and susceptible to mistakes, but it also hardly ever 

provides any sorts of deep-going, tailored-to-individual needs and constraints of a person or of a trip personalized experiences. 

Nowadays, the demand for sophisticated systems that can simplify and automate the process of trip planning steadily increases in the world where 

technology is dominant. Millennials and Gen Z, in particular, the adventurers who-developed digitally, prefer tailor-made trips to the hard-and-fast ones. 

They want to have a say in their trip whereby they will be able to decide on such matters as budget, what their interest will be, and in their case, will it be 

relaxation, nightlife, adventure sports, and already paced cultural activities. They are looking for services and products that will give them 

recommendations and will be synchronized with their interests and preferences. The Smart Travel Recommendation System had to be created in order to 

meet all these demands and be effective in establishing the connection between the traveler’s needs and the resources available for it. 

This new web-based application powered by Natural Language Processing (NLP), Recommendation Engines, and Cost Prediction Models is a fully 

automated trip planning solution. Contrary to conventional interfaces, this one enables users to simply state their journey such as, "Plan a five-day family 

trip to Manali focusing on snow activities and sightseeing". As per the specifications given in the above text, we can conclude the destination, party, 

interests, duration, and type of trip, so this algorithm is very friendly to the end-users without much tech knowledge. 

Besides the aforementioned benefits, the presented system stands out for its pleasant look that is extremely user-friendly and convenient for the users to 

interact with the system. That being said, the part that is built with Streamlit enables users to adjust their preferences and select such parameters as dates 

of travel, number of travelers, mode of transport, hotel rating, and budget. With respect to the given data, the system will turn on the light of the nearest 

geographical place for you, give everyday plans, and on your selection, it will be possible to generate a customized, changeling with a specific theme, for 

example, adventure, culture, relaxation, and nightlife. If a budget is being preplanned, then it will be easier for the cost prediction unit to provide a rough 

estimate of the cost you are going to incur on transportation, accommodation, food, and activity fees so that your trip can be adjusted to your budget. 

Modern travelers who value convenience and highly personalize their experiences find this platform a great asset. It can be a very eloquent, readable, and 

practical example of the old versus the new as we witness the use of pictures, destination’s description, and themes (light/dark mode) all merging to 

beckon the users. 
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Literature Survey 

The AI (Artificial Intelligence), Recommender Systems, and Natural Language Processing (NLP) have changed the face of travel and tourism greatly. 

Globally, tech experts researched how using technology can make trip planning more accessible and personalize it to give customer beautification and a 

better experience while traveling. The next literature takes to the air through the known works regarding travel recommendation systems, the setting of 

the itinerary in an individual manner, money estimation and the creation of a new thematic with the help of easily understandable and engaging 

dialoguing interfaces. 

[1] Gavalas, D., & Papalexiou, A. (2018) 

Title: Travel Recommendation: Personalized and Automatic Trip Planning 

Summary: This article is an extensive survey of systems concerning the recommendation of trips. It elaborates on the components, methods, and 

problems of the latter in creating automated and personalized trip planners. The authors show the working of itinerary optimization under various limits 

such as time, user preferences and budget. 

Contribution: Basis for understanding tourism recommendation models. 

Limitation: Emphasized system architecture; lacked practical cost prediction methods. 

[2]Lu, J., Wu, D., Mao, M., Wang, W., & Zhang, G. (2015) 

Title: Recommender System Application Developments: A Survey. 

Summary: This paper focuses on various recommendation systems, traveling, and tourism applications inclusive. It describes content-based, 

collaborative filtering, and hybrid models, centering on the user experience. 

Contribution: Clarifies the recommendation algorithm that can be used in the field of tourism. 

Limitation: Not enough attention was paid to travel cost or itinerary planning. 

[3]Lim, K. H., Chan, J., & Leckie, C. (2017) 

Title: A Comparative Study of Recommender Systems for Tourist Attractions 

Summary: The study reflects on the comparison among different algorithms to recommend the attractions of tourists. It determines the methods of the 

basis of their usefulness, diversity, and user happiness. 

Contribution: Provides real-world examples for the easiest selection of the most suitable recommendation technique. 

Limitation: It is only about the attraction of tourists and leaving without a car or bus and not taking into account the management of expenses. 

[4]Ying, L., Wang, H., & Zhou, X. (2020) 

Title: POI Recommendation Using Location-Based Social Networks: A Survey 

Summary: The work is on the analysis of the point-of-interest (POI) recommendation system based on social network data such as Foursquare. The 

temporal matter respect; space; and social variables are also taken into account in suggesting places. 

[5]Wang, X., Zhang, J., & Xie, S. (2019) 

Title: Personalized Travel Recommendation Based on User Interest Evolution 

Summary: This article describes a method that records a user&#039;s preference history, thereby recommending the most suitable travel options. The 

use of dynamic user profiles helps in delivering more precise recommendations. 

Contribution: Just solved the issue of changed user preference in recommendation systems basically. 

Limitation: The extent of personalization is largely contingent upon the availability of historical datasets. 

[6]Kurata, Y., & Hara, T. (2014) 

Title: Automatic Generation of Travel Itineraries Using Open Data 

Source: Journal of Information and Communication Technology 

Summary: This is about a computer program which can quickly generate itineraries by using open data sources such as travel guides, and APIs. Besides 

that, it gives a detailed explanation of trip optimization techniques by time or route. 

Contribution: The idea of trip planning via open data has been presented, however, the limitations mostly impacted by the lack of practical use 

grounded have been acknowledged. 

Limitation: Heavily dependent on the availability of the corresponding data and does not consider the full cost of the trip. 

[7]Zhang, D., Li, G., & Yu, J. (2016) 

Title: Budget-Aware Itinerary Planning with Transportation and Activity Costs 

Source: IEEE Transactions on Knowledge and Data Engineering 

Summary: This study proposes a technique that will make the traveler plan his/her trip without going over budget. In addition to this, the study charts 

the way of balancing between price, time, and user satisfaction by the method presented. 

Contribution: Turns the combination of users&#039; financial and trip planning concerns into a research problem that is trackable. 

Limitation: The models and solutions described are mainly for hardware and software purposes and only give minimal UI suggestions. 

[8]Radlinski, F., & Craswell, N. (2020) 

Title: Conversational AI for Travel Planning: A Dialogue System Approach 

Summary: It explains conversation system research for reservation as well as travel arrangement functions. Conversational agents, as part of the 

user&#039;s dialogue exchange, are introduced to show the plausible linguistic implementation. 

Contribution: Shows how conversational AI is coming and making traveler assistance possible. 

Limitation: Most of the paper is about the booking process whereas the itinerary construction section is very short. 

[9]Chen, H., Li, X., & Sun, Y. (2021) 

Title: Smart Tourism Systems: Integrating AI and IoT for Personalized Travel 

Summary: The AI-IoT smart tourism system collects data from tourists&#039; smart devices and online platforms and then provides the idea of travel 
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that fits the individual traveler is the article&#039;s claim. 

Contribution: Makes it possible for users to familiarize with the concept of on-the-fly, context-aware traveler personalization. 

Limitation: Due to data collection that occurs continuously, there is the problem of privacy. 

[10]Patel, R., & Singh, A. (2022) 

Title: Cost-Optimized Trip Planning Using Machine Learning Techniques 

Summary: The plan harnesses Machine Learning as a tool to help in the making of an affordable trip via accommodation, transportation, and activities 

thus progressively leading to the formation of a budget-friendly itinerary. Contribution: Allows personalized trip planning to be facilitated efficiently 

with cost prediction as one of its features. 

 

Comparison of Key Techniques in Smart Travel Recommendation System 

Title Authors Year Techniques / 

Algorithms Used 

Contribution Limitation 

Travel Recommendation: 

Personalized and 

Automatic Trip Planning 

Gavalas, D., & 

Papalexiou, A. 

2018 Itinerary 

optimization, 

constraint-based 

models 

Provides foundation for 

understanding trip 

recommendation 

architectures 

Focused on architecture; 

lacks real-world cost 

prediction mechanisms 

Recommender System 

Application Developments: 

A Survey 

Lu, J., Wu, D., 

Mao, M., Wang, 

W., & Zhang, G. 

2015 Content-based 

filtering, 

collaborative 

filtering, hybrid RS 

Surveys recommendation 

systems across domains, 

applicable to tourism 

No specific focus on 

travel cost or itinerary 

planning 

A Comparative Study of 

Recommender Systems for 

Tourist Attractions 

Lim, K. H., Chan, 

J., & Leckie, C. 

2017 Collaborative 

filtering, content-

based, hybrid 

approaches 

Practical evaluation of 

recommendation 

algorithms for tourism 

Does not include cost or 

logistics management 

POI Recommendation 

Using Location-Based 

Social Networks: A Survey 

Ying, L., Wang, 

H., & Zhou, X. 

2020 POI 

recommendation, 

LBSN analysis, 

spatio-temporal 

models 

Leverages social network 

data for place suggestions 

Focused only on POI 

recommendation, not 

complete itinerary 

Personalized Travel 

Recommendation Based on 

User Interest Evolution 

Wang, X., Zhang, 

J., & Xie, S. 

2019 Dynamic user 

profiling, interest 

evolution modeling 

Captures evolving user 

preferences for better 

personalization 

Needs large historical 

datasets for accurate 

predictions 

Automatic Generation of 

Travel Itineraries Using 

Open Data 

Kurata, Y., & 

Hara, T. 

2014 Open data 

integration, route 

optimization 

algorithms 

Demonstrates feasibility of 

itinerary planning using 

open data 

Dependent on open data 

availability; no cost 

consideration 

Budget-Aware Itinerary 

Planning with 

Transportation and Activity 

Costs 

Zhang, D., Li, G., 

& Yu, J. 

2016 Cost optimization 

algorithms, 

constraint-based 

planning 

First to integrate budget 

constraints into trip 

planning 

Algorithm-heavy; 

minimal focus on UI and 

user experience 

Conversational AI for 

Travel Planning: A 

Dialogue System Approach 

Radlinski, F., & 

Craswell, N. 

2020 Dialogue systems, 

conversational AI 

models 

Shows how conversational 

agents can support natural 

language travel planning 

Primarily focused on 

bookings, not end-to-end 

itineraries 

Smart Tourism Systems: 

Integrating AI and IoT for 

Personalized Travel 

Chen, H., Li, X., 

& Sun, Y. 

2021 AI + IoT framework, 

context-aware 

personalization 

Introduces real-time, 

sensor-driven travel 

personalization 

Requires continuous data 

collection, privacy issues 

Cost-Optimized Trip 

Planning Using Machine 

Learning Techniques 

Patel, R., & 

Singh, A. 

2022 Machine learning 

cost prediction 

models 

Integrates cost prediction 

with personalized itinerary 

generation 

Focuses mainly on cost 

efficiency; lacks user 

experience design 

 

Methodology 

Smart Travel Recommendation System is an advent of a procedural and stepwise trip through automated travel planning. This methodology interweaves 

several components to unearth user needs, generate tailored recommendations, predict travel expenses, and display the results via a user-friendly interface. 

In essence, the project combined Python and Streamlit as the primary frameworks for the system building with their respective NLP, recommendation, 

and cost estimation modules. 

The method stages can be pictorially represented as: 

1. User Input Collection 
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The user input data collection process initiates the procedure. The user input taking designed system describes the users to submit their travel queries in 

a natural spoken or written language. It considers it just like a free sentence or phrase, for instance, 

"Plan a 5-day trip to Goa focusing on beaches and nightlife." 

Specific preferences can be extracted from the user interface in addition to these more generic ones, such as; 

• Start date of the trip 

• Duration of the trip 

• Mode of the vehicle (Car, Train, Flight, Bus) 

• Hotel star rating (1–5 Stars) 

• Nature of the trip (Family, Friends, Solo) 

• Number of members 

• Maximum budget 

By applying this technique, the data can be managed as both structured and unstructured, thus ensuring more accurate and personalized trip planning 

service. 

2. Natural Language Processing (NLP) Module 

The NLP module gets the detailed travel information from the user input text. The function extract_trip_details rebuilds: 

• Location (e.g., Goa, Manali, Kerala) 

• Interests (e.g., beaches, nightlife, adventure, culture) 

• Trip duration 

To convert the unstructured texts into structured data, the system uses text parsing, keyword matching, and basic entity recognition. In case the system is 

not able to locate the destination, it prompts the user to correct it. 

3. Recommendation Engine 

Functionality the "get_recommendations" role shows is very attractive. It depicts the places to be visited, recommends the activities for the user likes. 

This module: 

• A locations-to-Points-of-Interest-and-Categories map CSV-based dataset 

• Filtering Techniques to select the most relevant options 

For instance, if Goa is the destination and the interest is "beach", then recommendations such as "Baga Beach" or "Anjuna Beach" would be presented. 

The day-by-day itinerary is being made with time-slotted activities that correspond to a realistic travel schedule. 

4. Cost Prediction Module 

The predict_cost function is the one responsible for doing the work of estimating the total trip cost, which should cover these items: 

• Transportation (vehicle type and distance) 

• Accommodation (hotel rating and trip duration) 

• Food and other expenses (per member per day) 

• Activity costs (from the recommended places) 

The typical cost ranges are used to reflect world prices. If the total is more than the user&#039;s budget, a warning will be displayed. 

5. Visualization and User Interface 

The interface, supported by Streamlit, is the following: 

• Text input areas and selection widgets are used for customization 

• The Light/Dark mode toggle with an added feature of custom CSS 

• The source images and the location descriptions are updated dynamically 

• Daily itinerary showing the time slots 

• Cost summary (Transport, Hotel, Food, Activities, Total) 

Users are provided with the option of using interactive buttons which assist them in quickly accessing the generated or modified plans. 

6. Data Handling 

Data about locations, attractions, and interests are recorded in a sample CSV dataset. This makes the system more versatile so that there can be new places 

to go in the future. 

7. Session Management: st.session_state manages user sessions which allow for smooth transitioning between pages (Home and Results) without losing 

the user inputs. 
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Results & Discussion 

 

Smart Travel Recommendation System is an image where a user would input what they need (e.g., "5-day trip to Goa") and then be able to filter their trip 

by date and vehicle type. 

 

This is an illustration of "Your Trip Plan," a translucent interface through which a user can see and comprehend a trip to Goa with the start date, duration, 

type, vehicle, and hotel details, as well as receiving a short introduction of Goa. 
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The picture unveils the many changeable aspects of the trip plan that are the hotel star, trip type (Family, Friends, Solo), number of members, and 

maximum budget, and there is a button at the bottom with the text "Generate Trip Plan". 

 

 

 
The picture displays "Suggested Itinerary" that lists a description with timings for the activities of each day (for example, Day 1: Baga Beach). "Estimated 

Cost" of ₹33120 is also shown, which is under the budget, and the user receives "Cost Breakdown" in JSON format for the expenses of transport, hotel, 

food, and activities along with the total. At the bottom, there is a "Plan Another Trip" button. 

Discussion 

One of the Smart Travel Recommendation System is the best examples of how the mixture of NLP, recommendation algorithms, and cost prediction 

models can make the life of a customer less complicated. The system is that which has been absent from the market and now it is solving the major 

problems of tourists that are overwhelmed by the flood of information, spending too much time on the research or getting stuck with the budget calculation. 

The platform is achieving a significant move towards accessibility, time-saving, and user-friendly trip planning by allowing users to easily input text-

based queries and retrieve personal itineraries. 
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The natural language input interface is one of the main highlight features of the system and it is very important for making the system user friendly. It is 

however not doing all the work, just in a different way. To demonstrate, the users should express their requirements in one sentence or term, e.g. "Plan a 

5-day Goa trip with beaches and nightlife.", The system then by just analyzing the sentence will get the data of the place and time of the trip. Such a 

methodology is really close to the user&rsquo;s natural way of speaking; thus the platform is an easy one for people of all ages and technologically 

challenged persons to use. 

 

Besides that, the recommendation engine can be uncovered another important aspect which is as invaluable as the other qualities. The chief advantage is, 

without a doubt, the contrast between the static travel packages of usual operators and this system such that it gives the users the information with the 

help of the users. It rangers from the beaches, cultural spots, snow activities, to nightlife, and accordingly, it considers and generates the day-wise itinerary. 

By enabling the user to adjust the trip to his/her liking is the traveler&#039;s acknowledgment of the fact that he/she can utilize this opportunity to the 

fullest and not only be able to go closer to the trip with his/her preferences but also be able to be satisfied with the trip in general. 

The forecasting of the expenses module is a must-have feature, which significantly influences the whole system&#039;s functionality. A budget is usually 

the main problem that stands in the way of the trip planning. Regardless, most of the recommendation systems are simply not able to give such cost 

estimations in real-time. By breaking the budget down into these categories of transport, accommodation, food, and leisure, the user is able to see exactly 

how much of their money has been spent on each particular category. Moreover, it also displays the estimated price to the users in case it is higher than 

the budget they have allocated so that they can reorganize the trip before any bookings are made. This method significantly reduces the chances of going 

over budget and at the same time makes the financial transactions more accessible. 

 

Streamlit plays a very important role on the technical side as it makes the user-friendliness a major contributor, and also makes the platform lighter and 

more easily deployable. The need for a complicated frontend is no more. In addition, session state management allows the user to move from one page 

to another in a Streamlit without changing the inputs and the results. 

 

Nevertheless, the path is quite a distance from the system being perfect and still featuring some minor imperfections. A particular instance of these types 

of restrictions is the module for processing of the natural language that heavily depends on the basic matching of keywords and does not utilize advanced 

conversational language models. As a result, in such occurrences of ambiguity or complexity the system will probably misunderstand the main idea of 

the message. Because the destination and the interest folder come from the CSV files&#039; pre-defined lists, the system is not capable of recommending 

places and things to do that it has not previously listed. Furthermore, the cost prediction is the combination of the product&#039;s fixed cost and its 

averages, which may not reflect the exact price or the changes of the seasons. 

 

On the other hand, it would still be considered as one of the first-stage projects with limited functionalities in which more advancements can be made to 

extend the project further. Namely, these improvements may be API interfacing for hotel and transport rates in real-time, adopting of machine learning 

techniques for better natural language processing results, and broadening of language support for different countries and more people globally. 

Conclusion 

The Smart Travel Recommendations System gives users one of the most all-round and out-of-the-box ways simple trip planning. It accomplishes this by 

combining personalization, cost management, and automation into one app. Compared to normal packaged tours that are usually very stiff, this system 

allows users to modify their designs so that trips can match their unique preferences, interests, and financial constraints. 

One of the main aspects of the system is its capability to comprehend a natural language query. A user can thus describe his/her idea of fun in simple 

words, and the system will provide a solution in a way that any human with whom the user would have a conversation could understand. Consequently, 

a novice in structured booking tools would still find it easy to access the system. The system initially collects basic information about the vacation such 

as the destination, duration of the trip, and type of trip, and then it will be able to customize the vacation accordingly. 

The recommendation engine will quickly choose and present the day-wise itineraries that balance the attractions, activities, and time management hence 

providing personalized experiences rather than generic schedules. Besides this, the cost prediction unit provides a detailed expense report that comprises 

transportation, accommodations, food, and activities. Moreover, the service does not allow sudden financial burdens nor does it support irresponsible 

budgeting which is a very common (though often overlooked) practice in travel planning. 

From the point of view of technology, the Streamlit front embroilments like session handling, modes features, and graphical material is an eye-catching 

and user-friendly set-up. In addition, its structure also allows it to re-stock such as the change from the incorporation of real-time data, the advancement 

of NLP, and the implementation of live booking services. 
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