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ABSTRACT

In today’s era of personalized experiences, travelers increasingly seek tailored trip plans that match their interests, preferences, and budgets. Manual trip planning
often proves time-consuming, requiring extensive research, cost comparisons, and itinerary organization. To overcome these challenges, the Smart Travel
Recommendation System is developed as an intelligent platform leveraging natural language processing (NLP), recommendation algorithms, and cost prediction
models. Users can input simple text queries, such as “Plan a 5-day trip to Goa with beaches and nightlife,” and the system extracts key details like destination,
duration, and interests. Through an interactive Streamlit interface, users can refine their plans by choosing travel dates, transportation mode, hotel preferences, trip
type, group size, and budget. The system then generates day-wise itineraries, suggests relevant activities, and estimates real-time costs across transport,
accommodation, food, and experiences. With features like theme toggling, destination visuals, and rich descriptions, it ensures convenience, transparency, and
satisfaction in modern travel planning.

Keywords: Smart Travel Recommendation System, Personalized Trip Planning, Natural Language Processing (NLP), Recommendation Algorithms,
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Introduction

Traveling has become an integral part of modern lifestyles, offering relaxation, adventure, cultural exploration, and personal growth. With increasing
global connectivity, both domestic and international travel have gained immense popularity. However, trip planning remains a complex and time-
consuming process, involving destination selection, budgeting, itinerary preparation, and booking arrangements. Traditional methods, such as relying on
travel agents, blogs, or multiple platforms, often fail to deliver personalized and hassle-free experiences.

In the digital era, there is a growing demand for intelligent systems that simplify travel planning while meeting individual preferences. Modern travelers,
particularly millennials and Gen Z, seek flexibility, budget control, and tailored recommendations. To address these needs, the Smart Travel
Recommendation System has been developed as a web-based solution. Leveraging Natural Language Processing (NLP), recommendation algorithms,
and cost prediction models, it automates itinerary generation, ensures budget feasibility, and provides an engaging, user-friendly interface for
personalized, efficient, and accessible travel planning.

Literature Review

e  Traditional Trip Planning

o Relied on travel agents, guidebooks, and online blogs.

o  Time-consuming and lacked personalization.
e  Travel Recommendation Systems

o  Designed to reduce manual effort in planning.

o Provide destination suggestions, activity recommendations, and itinerary generation.
. Natural Language Processing (NLP) in Travel

o  Helps extract user preferences from unstructured text queries.

o Makes systems user-friendly and accessible to non-technical users.
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. Recommendation Engines
o  Content-based filtering: recommends based on user interests.
o  Collaborative filtering: uses preferences of similar users.
o Hybrid models improve accuracy and personalization.
. Cost Prediction Models
o  Estimate expenses (transport, accommodation, food, activities).
o  Ensure recommendations align with user budgets.
. User Interface & Experience
o Modern frameworks (e.g., Streamlit) make applications interactive.
o Visuals, themes, and customization improve engagement.
e  Gap in Existing Systems
o  Limited integration of NLP, recommendation engines, and budget prediction in a single platform.

o Need for a unified, intelligent, and personalized travel assistant.

Gap ldentified

1.  Lackof Personalization in Existing Systems

a.  Current trip planning methods and platforms provide generic recommendations and fail to tailor itineraries based on user-specific
needs such as trip type, interests, and group size.

2. Fragmented and Isolated Travel Platforms
a.  Most tools focus on individual aspects like flight or hotel booking but do not offer an integrated end-to-end trip planning solution.
3. Absence of Natural Language Input

a.  Existing systems rely on predefined options rather than enabling users to describe trips in simple natural language, which limits
accessibility and ease of use.

4. Limited Budget and Cost Prediction Features

a.  Few travel systems incorporate real-time cost estimation, leaving users without clarity on whether their planned trip aligns with
financial constraints.

Methodology

The Smart Travel Recommendation System follows a modular and systematic approach to automate trip planning. The methodology involves multiple
components working together to extract user preferences, generate recommendations, predict costs, and present results through an interactive user
interface. The system is designed using Python and Streamlit, along with custom-built NLP, recommendation, and cost estimation modules. Below is a
step-by-step explanation of the methodology:

1. User Input Collection

The process begins with collecting inputs from the user. The system accepts natural language text input, allowing the user to describe their travel
requirements in free-form sentences. For example:

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

Additional customization options are collected through Ul components such as:
° Trip start date

° Number of travel days

° Preferred vehicle type (Car, Train, Flight, Bus)

° Hotel star rating (1 Star to 5 Star)
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° Trip type (Family, Friends, Solo)

. Number of members

° Maximum budget

This ensures both structured and unstructured data are captured for personalized trip planning.
2. Natural Language Processing (NLP) Module

The NLP module is responsible for extracting important trip details from the user’s textual query. The extract_trip_details function processes the input
and identifies key elements such as:

Location (e.g., Goa, Manali, Kerala)
Interests (e.g., beaches, nightlife, adventure, culture)
Trip duration (days mentioned or inferred)

This step uses text parsing, keyword matching, and basic entity recognition to convert unstructured text into structured data. If the system cannot recognize
the destination, it prompts the user for correction.

3. Recommendation Engine

Once the destination and interests are extracted, the system uses the get_recommendations function to suggest places and activities aligned with the user's
preferences. This module uses:

. A CSV-based dataset that maps locations to places of interest and categories (e.g., beach, nightlife, culture).
° Filtering techniques to select the most relevant attractions based on user interests.

For example, if the destination is Goa and the interest is "beach", recommendations like "Baga Beach" or "Anjuna Beach" are suggested. The system
generates a day-wise itinerary, assigning activities in a time-slotted manner to simulate a realistic trip schedule.

4. Cost Prediction Module

The predict_cost function estimates the overall cost of the trip by considering multiple factors:
. Transportation cost based on the vehicle type and distance

. Accommodation cost based on hotel star rating and trip duration

° Food and miscellaneous expenses (calculated per member per day)

° Activities cost based on the number of recommended places

This module uses predefined cost ranges for each category, simulating real-world pricing to predict the total trip cost. If the predicted cost exceeds the

user’s budget, a warning is displayed.

5. Visualization & User Interface

The system is built using Streamlit for front-end interaction. The Ul includes:

° Text input areas for queries

° Dropdowns, radios, and number inputs for trip customization

. Theme toggling (Light/Dark mode) with custom CSS for better user experience
. Dynamic display of images and descriptions of the destination

. Day-wise itinerary with time slots

. Cost breakdown (Transport, Hotel, Food & Miscellaneous, Activities, Total)

6. Data Handling

A sample CSV dataset is created to store and access information about places, interests, and locations. This makes the system flexible and expandable.
More destinations and activities can be added to the dataset in the future.

7. Session Management

st.session_state is used to manage user sessions and maintain continuity between pages (Home and Results). This enables smooth navigation and retains
user selections without data loss.
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RESULTS

Smart Travel Recommendation
System

Enter your travel request

Plan a 5-day trip to Goa with beaches and nightlife

~ Customize Your Trip
Trip Start Date

2025/07/14

Number of Days

5 - +

Preferred Vehicle Type

Car v

Figure 1: User Input Interface for Travel Preferences

Your Trip Plan

® Location: Goa
Start Date: 2025-07-14
Days: 5
Trip Type: Family, Members: 2
Vehicle: Car | Hotel: 1 Star
#.0

|l About Goa: Goa, a former Portuguese colony, is renowned for its pristine beaches, vibrant
nightlife, historic churches, and laid-back atmosphere.

Figure 2: Generated Trip Plan Overview
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Hotel Star Preference
© 1star

2 Star

3 Star

4 Star

5 Star

Trip Type

© Family
Friends

Solo

Number of Members

2

& SetYour Maximum Budget

50000

Generate Trip Plan

Figure 3: Trip Customization Options

@ Suggested Itinerary

Day 1 (9:00 AM - 11:00 AM): Baga Beach

Day 2 (11:00 AM - 13:00 AM): Anjuna Beach

Day 3 (13:00 AM - 15:00 AM): Tito's Club

Day 4 (15:00 AM - 17:00 AM): Casino Pride

{4 Estimated Cost: 333120 (within your budget)

& Cost Breakdown

b
"® Transport" : "%3200"
"B Hotel" : "Z10000"
" Food & Misc" : "312000"
"@ Activities" : "Z2400"
" Total" : "¥33120"

}

&= Plan Another Trip

Figure 4: Suggested Itinerary with Cost Breakdown

DISCUSSION

- Integration & Impact

Combines NLP, recommendation algorithms, and cost prediction for seamless trip planning.
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Solves issues like information overload, time-consuming research, and budget estimation difficulties.
- Natural Language Interface

Accepts simple text queries (e.g., “Plan a 5-day Goa trip with beaches and nightlife”).
Automatically extracts destination, duration, and interests.

Makes the system intuitive for users of all ages and backgrounds.

- Personalized Recommendation Engine

Provides customized day-wise itineraries instead of static travel packages.

Considers user interests (beaches, culture, nightlife, snow activities, etc.).

Enhances user satisfaction through personalization.

- Cost Prediction Module

Breaks down expenses into transport, accommodation, food, and activities.

Alerts if costs exceed the budget.

Improves financial transparency and reduces overspending risks.

- Technical Strengths

Built on Streamlit — lightweight, interactive, and easy to deploy.

Session state management — preserves user inputs across pages for smooth navigation.
- Limitations Identified

NLP is keyword-based — struggles with complex or ambiguous queries.

Database limited to predefined CSV list — restricts destinations and activities.

Cost estimation relies on static values — doesn’t reflect real-time or seasonal changes.
- Future Improvements

Integration of APIs for real-time hotel & transport pricing.

Adoption of advanced NLP models (ML/Al-based) for better query understanding.

Addition of multilingual support to serve a global audience.

Conclusion

The Smart Travel Recommendation System is designed to simplify and personalize the trip planning process. In today’s world, where travelers prefer

unique experiences over standard packages, this system bridges the gap by offering an interactive and automated platform. It uses natural language

processing to understand user input in simple conversational phrases, extracting key details such as destination, interests, trip duration, and type.

The system’s recommendation engine suggests attractions, activities, and places tailored to user preferences, while its dynamic itinerary generator creates

day-wise plans based on time and interests. A key feature is its budgeting module, which estimates expenses for travel, accommodation, food, and

activities, helping users manage finances effectively and avoid unexpected costs.

Built with Streamlit, the platform offers a smooth interface with themes, images, and session management. Overall, it provides a user-centric, efficient,

and flexible solution to transform travel planning into an engaging and stress-free experience.
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