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Abstract—The increasing demand for personalized travel 

planning has created the need for intelligent systems that 

simplify trip organization. SMART TRIP: AI-Driven 

Travel Planning and Recommendation System is a web-

based application that utilizes Generative AI, Multi-Agent 

Architecture, and Real-Time Information Retrieval to 

provide customized travel recommendations. Developed 

using Streamlit, the system integrates Google Gemini for 

AI-generated itineraries and SerpAPI for real-time flight 

information. Based on user inputs such as destination, 

budget, travel dates, and preferences, the system 

recommends flights, hotels, restaurants, tourist 

attractions, and generates a personalized day-wise travel 

itinerary. By combining AI-powered recommendations 

with real-time data, SMART TRIP offers an efficient, user-

friendly solution that reduces travel planning effort and 

enhances the overall travel experience. 

 

Index Terms—Artificial Intelligence, Generative AI, 

Travel Planning, Recommendation System, Multi-Agent 

Architecture, Google Gemini, Streamlit, SerpAPI, 

Personalized Itinerary. 

 

I. INTRODUCTION 

 

1.1 Background 

In today's digital world, travel planning has become 

increasingly complex due to the need to search multiple 

platforms for flights, hotels, restaurants, and tourist 

attractions. This process is often time-consuming and 

lacks personalized recommendations based on user 

preferences. Recent advancements in Artificial 

Intelligence (AI) and Generative AI have enabled the 

development of intelligent travel planning systems that 

simplify decision-making and enhance user experience. 

To address these challenges, this project introduces 

SMART TRIP (AI-Driven Travel Planning and 

Recommendation System), an intelligent web-based 

application that integrates Google Gemini, SerpAPI, 

and a Multi-Agent Architecture to provide 

personalized travel recommendations and day-wise 

itineraries. Developed using Streamlit, SMART 

TRIP offers a unified platform for efficient, accurate, 

and user-friendly travel planning based on the user's 

preferences, budget, and travel interests. 

 

1.2 Problem Statement 

In the modern travel industry, planning a trip often 

requires users to search multiple websites for flights, 

hotels, restaurants, and tourist attractions, making 

the process time-consuming and inefficient. Existing 

travel platforms generally provide limited 

personalization and do not integrate all travel-related 

services into a single system. To address these 

challenges, SMART TRIP (AI-Driven Travel 

Planning and Recommendation System) offers an 

intelligent travel planning solution using Generative 

AI, Google Gemini, SerpAPI, and a Multi-Agent 

Architecture. Developed with Streamlit, the system 

generates personalized travel recommendations, 

real-time flight information, hotel and restaurant 

suggestions, and customized day-wise itineraries 

based on user preferences. This integrated approach 

simplifies travel planning, enhances user experience, 

and provides an efficient one-stop platform for 

personalized trip management. 

 

1.3 Research Objective 

• To develop an AI-driven web-based travel 

planning and recommendation system.  
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• To integrate Google Gemini for generating 

personalized travel recommendations and 

itineraries.  

• To retrieve real-time flight information using 

SerpAPI.  

• To implement a Multi-Agent Architecture for 

efficient travel information processing.  

• To recommend suitable hotels, restaurants, and 

tourist attractions based on user preferences.  

• To generate personalized day-wise travel itineraries 

considering budget, travel dates, and interests.  

• To provide a unified platform that simplifies travel 

planning and enhances user experience.  

• To reduce the time and effort required for trip 

planning through intelligent automation.  

 

1.4 Scope 

The project focuses on developing an AI-driven web-

based travel planning and recommendation system that 

generates personalized travel plans using Generative AI 

and real-time travel information. It integrates multiple 

AI agents to provide users with an efficient and 

intelligent travel planning experience. 

• Personalized travel planning based on user 

preferences.  

• Real-time flight information using SerpAPI.  

• AI-powered travel recommendations using Google 

Gemini.  

• Hotel and restaurant recommendations based on 

budget and preferences.  

• Generation of personalized day-wise travel 

itineraries.  

• Destination information, tourist attractions, and 

travel guidance.  

• Interactive web application developed using 

Streamlit.  

• Multi-Agent Architecture for efficient information 

retrieval and itinerary generation. 

 

1.5 Limitations of the study 

The proposed SMART TRIP system provides an 

intelligent travel planning solution; however, certain 

limitations affect its functionality and scope: 

• Requires an active internet connection to access 

Google Gemini and SerpAPI services.  

• The accuracy of recommendations depends on the 

quality and availability of real-time data.  

• Flight information is limited to the data 

provided by external APIs.  

• Personalized recommendations may vary based 

on the completeness of user inputs.  

• The system currently supports travel planning 

only and does not provide direct booking or 

payment facilities.  

• Unexpected API failures or network issues may 

affect system performance.  

• The application is designed for web-based usage 

and does not currently support offline 

functionality.  

• It does not maintain long-term user preferences 

or travel history for future recommendations.  

 

II. LITERATURE REVIEW 

 

Advancements in Artificial Intelligence (AI), 

Generative AI, recommendation systems, and real-

time information retrieval have enabled the 

development of intelligent travel planning 

applications. SMART TRIP is an AI-driven travel 

planning and recommendation system that integrates 

personalized recommendations, real-time travel 

data, and automated itinerary generation to enhance 

the travel planning experience. The following 

literature supports the development and context of 

SMART TRIP. 

 

2.1 Role of AI-Based Travel Planning Systems 

AI-based travel planning systems assist users by 

analyzing travel preferences, destinations, budgets, 

and schedules to provide personalized 

recommendations. These systems reduce manual 

effort and improve decision-making during trip 

planning. 

Key Insight: AI-powered travel planning systems 

enhance user experience by providing customized 

travel recommendations and reducing the 

complexity of trip organization. 

 

2.2 Role of Generative AI in Travel 

Recommendation 

Generative AI models can understand natural 

language queries and generate detailed travel 

recommendations. In SMART TRIP, Google 

Gemini is used to create personalized travel 
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itineraries and context-aware travel suggestions based 

on user preferences. 

Key Insight: Generative AI enables intelligent itinerary 

generation and personalized travel recommendations 

through natural language understanding. 

 

2.3 Role of Multi-Agent Architecture 

Multi-Agent Architecture allows different intelligent 

agents to perform specialized tasks such as destination 

research, hotel and restaurant recommendation, flight 

information retrieval, and itinerary generation.  

Key Insight: Specialized agents can collaborate 

effectively to provide comprehensive and organized 

travel planning services. 

 

2.4 Real-Time Information Retrieval 

Real-time travel information is essential for providing 

accurate flight details and updated travel 

recommendations. SMART TRIP uses SerpAPI to 

retrieve current flight information and integrate it into 

the travel planning process. 

Key Insight: Real-time data retrieval improves the 

accuracy and reliability of travel recommendations. 

 

2.5 Personalized Travel Recommendation Systems 

Personalized recommendation systems analyze user 

preferences such as destination, budget, travel dates, 

accommodation preferences, and activity interests. 

These systems generate travel suggestions that are 

tailored to individual users. 

Key Insight: Personalized recommendation systems 

provide more relevant travel options and improve 

overall user satisfaction. 

 

2.6 Web-Based Travel Planning Applications 

Streamlit enables the development of user-friendly web 

interfaces for AI-powered applications 

Key Insight: Web-based interfaces make intelligent 

travel planning systems accessible, interactive, and easy 

to use. 

 

III. EXISTING SYSTEM 

 

Existing travel planning platforms such as Google 

Travel, TripAdvisor, Booking.com, and Expedia 

provide services for booking flights, hotels, and 

exploring tourist destinations. While these platforms 

offer useful travel information and reservation facilities, 

they often require users to switch between multiple 

applications to complete the travel planning process. 

Most existing systems focus on individual services 

and provide limited personalization based on user 

preferences. 

Traditional travel recommendation systems 

primarily rely on keyword-based searches or 

predefined filters, which restrict their ability to 

understand user requirements and generate 

intelligent travel plans. Moreover, many systems do 

not integrate real-time flight information, AI-

generated itineraries, and personalized 

recommendations into a single platform. 

SMART TRIP overcomes these limitations by 

providing an AI-driven travel planning solution that 

integrates Google Gemini, SerpAPI, and a Multi-

Agent Architecture. The system generates 

personalized travel recommendations, retrieves real-

time flight information, recommends hotels and 

restaurants, and creates customized day-wise travel 

itineraries through a unified and interactive web 

application. 

 

3.1 Limitations of Existing system 

 

1. Fragmented Travel Planning 

Existing travel platforms require users to visit 

multiple websites for flights, hotels, restaurants, and 

tourist attractions. This fragmented approach makes 

trip planning time-consuming and inconvenient. 

 

2. Limited Personalization 

Most travel applications provide generic 

recommendations based on basic filters rather than 

understanding the user's preferences, budget, travel 

interests, and itinerary requirements. 

 

3. Lack of Intelligent Itinerary Generation 

Traditional travel planning systems do not 

automatically generate personalized day-wise travel 

itineraries. Users must manually organize their 

schedules and activities. 

 

4. Limited Real-Time Integration 

Many existing systems do not integrate real-time 

travel information from multiple sources, resulting 

in outdated flight details and travel 

recommendations. 

 

5. Dependency on Multiple Platforms 
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Users often need to switch between different 

applications for booking flights, finding hotels, 

exploring attractions, and planning activities, leading to 

a poor user experience. 

 

6. Absence of AI-Driven Decision Support 

Most existing systems rely on predefined search filters 

and lack the capability to provide intelligent, context-

aware recommendations using Artificial Intelligence 

and Generative AI. 

  

3.2 Proposed System 

The proposed approach for the SMART TRIP: AI-

Driven Travel Planning and Recommendation System 

focuses on developing an intelligent web-based 

application that provides personalized travel planning 

using Generative AI, Multi-Agent Architecture, and 

Real-Time Information Retrieval. The system integrates 

Google Gemini for AI-powered recommendations, 

SerpAPI for real-time flight information, and Streamlit 

to provide an interactive and user-friendly interface. 

 

The modular architecture allows different AI agents to 

perform specialized tasks such as destination research, 

hotel and restaurant recommendations, flight 

information retrieval, and itinerary generation. This 

collaborative approach improves system efficiency, 

scalability, and maintainability while delivering a 

seamless travel planning experience. 

 

Key features include: 

1. Personalized Travel Planning – Generates 

customized travel recommendations based on 

destination, budget, travel dates, and user 

preferences.  

2. AI-Powered Recommendations – Utilizes Google 

Gemini to generate intelligent travel suggestions 

and personalized day-wise itineraries.  

3. Real-Time Flight Information – Retrieves up-to-

date flight details using SerpAPI for accurate travel 

planning.  

4. Multi-Agent Architecture – Employs specialized AI 

agents to collect destination information, 

recommend hotels and restaurants, and organize 

travel plans.  

5. Interactive Web Interface – Developed using 

Streamlit to provide an easy-to-use and responsive 

user experience.  

6. Integrated Travel Solution – Combines flights, 

accommodations, restaurants, tourist 

attractions, and itineraries into a single 

comprehensive travel plan.  

 

3.2.1 Advantages of Proposed System 

The proposed SMART TRIP system offers several 

advantages over existing travel planning platforms 

by integrating Artificial Intelligence, Generative AI, 

and real-time information retrieval into a single 

application. 

1. Personalized Travel Recommendations 

Generates customized travel plans based on user 

preferences, budget, travel dates, and interests.  

2. AI-Powered Itinerary Generation 

Creates intelligent and personalized day-wise 

travel itineraries using Google Gemini.  

3. Real-Time Travel Information 

Retrieves up-to-date flight details through 

SerpAPI for accurate travel planning.  

4. Integrated Travel Planning 

Combines destination information, flights, 

hotels, restaurants, and itineraries into a single 

platform.  

5. Multi-Agent Collaboration 

Utilizes specialized AI agents to efficiently 

perform travel research, recommendation 

generation, and itinerary planning.  

6. User-Friendly Interface 

Provides a simple and interactive web interface 

developed using Streamlit for easy navigation.  

7. Time and Effort Saving 

Reduces the need to search multiple websites by 

providing all travel-related information in one 

application.  

8. Scalable and Flexible Architecture 

The modular design allows easy integration of 

new features and future enhancements. 

 

3.3 Data Flow and Architecture 

The system architecture of the SMART TRIP: AI-

Driven Travel Planning and Recommendation 

System is designed using a modular and layered 

architecture to ensure scalability, flexibility, and 

efficient information processing. The system 

integrates multiple AI agents, real-time data retrieval 

services, and Generative AI to provide users with 

personalized travel recommendations and complete 

travel plans. Each component performs a specific 
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task and communicates through well-defined interfaces, 

enabling smooth data flow and easy maintenance. 

The architecture is divided into five main layers, each 

responsible for a specific function: 

 

A. User Interface Layer 

• Developed using Streamlit for an interactive web 

application.  

• Accepts user travel preferences and displays 

personalized travel recommendations.  

• Provides a simple and responsive interface for trip 

planning.  

 

B. Input Processing Layer 

• Receives and validates user inputs.  

• Processes travel details such as destination, travel 

dates, budget, travel theme, and preferences.  

• Forwards validated information to the intelligent 

agents.  

 

C. AI Processing Layer 

• Uses Google Gemini to generate personalized 

travel recommendations.  

• Research Agent collects destination information.  

• Hotel & Restaurant Agent recommends 

accommodations and dining options.  

• Planner Agent generates a day-wise travel itinerary.  

 

D. Information Retrieval Layer 

• Retrieves real-time flight information using 

SerpAPI.  

• Collects destination details, tourist attractions, and 

travel-related information from external sources.  

• Supplies updated information to the AI agents.  

 

E. Output Generation Layer 

• Combines all recommendations into a complete 

travel plan.  

• Displays flight details, hotel recommendations, 

restaurant suggestions, destination information, and 

personalized itineraries.  

• Allows users to view and download the generated 

travel plan. 

            
Fig 1.  SYSTEM ARCHITECTURE 

 

3.3.1 Flow of Information  

1. User enters travel preferences through the 

Streamlit interface.  

2. The system validates the user inputs.  

3. Research Agent retrieves destination 

information.  

4. Hotel & Restaurant Agent recommends hotels 

and restaurants.  

5. SerpAPI fetches real-time flight details.  

6. Google Gemini generates personalized 

recommendations.  

7. Planner Agent creates a day-wise travel 

itinerary.  

8. The complete travel plan is displayed to the 

user.  

 

3.4 Technologies Used 

The SMART TRIP system is developed using 

modern web technologies, Artificial Intelligence, 

and real-time information retrieval tools to provide 

an intelligent travel planning solution. The following 

technologies are used in the proposed system. 

 

3.4.1 Python 

Python is the primary programming language used 

for developing the SMART TRIP application. It 

provides extensive libraries for AI integration, API 

communication, and backend processing, making it 

suitable for intelligent application development. 

 

3.4.2 Streamlit 

Streamlit is an open-source Python framework used 

to develop the interactive web interface. It enables 

users to enter travel preferences and view 



© July 2026 | IJIRT | Volume 13 Issue 2 | ISSN: 2349-6002 

IJIRT 206926 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3467 

personalized travel recommendations through a simple 

and user-friendly interface. 

 

3.4.3 Google Gemini 

Google Gemini is the Generative AI model used to 

generate intelligent travel recommendations and 

personalized day-wise itineraries. It analyzes user 

preferences and produces context-aware travel plans 

using natural language processing techniques. 

 

3.4.4 SerpAPI 

SerpAPI is used to retrieve real-time flight information. 

It provides up-to-date flight schedules, pricing, and 

travel details, enabling the system to include accurate 

flight recommendations in the travel plan. 

 

3.4.5 Multi-Agent Architecture 

The system follows a Multi-Agent Architecture in 

which specialized agents perform different tasks such as 

destination research, hotel and restaurant 

recommendations, flight information retrieval, and 

itinerary generation. This improves modularity, 

efficiency, and scalability. 

 

3.4.6 Large Language Model (LLM) 

The project utilizes a Large Language Model through 

Google Gemini to understand user requirements, 

process natural language inputs, and generate 

meaningful travel recommendations and itineraries. 

 

3.4.7 Prompt Engineering 

Prompt Engineering is used to design effective prompts 

for Google Gemini, ensuring that the AI generates 

accurate, personalized, and context-aware travel plans 

based on user preferences. 

 

3.4.8 APIs 

Application Programming Interfaces (APIs) are used to 

integrate external services into the system. SerpAPI 

provides real-time flight information, while Google 

Gemini API enables AI-powered recommendation 

generation. 

 

3.5 Algorithms Used 

The SMART TRIP system utilizes Artificial 

Intelligence, Generative AI, and intelligent processing 

techniques to provide personalized travel 

recommendations and itinerary generation. The 

following algorithms and approaches are used in the 

proposed system. 

 

3.5.1 Prompt Engineering Algorithm 

Prompt Engineering is used to generate effective 

prompts for the Google Gemini model. The system 

constructs structured prompts based on user inputs 

such as destination, budget, travel dates, and activity 

preferences to generate personalized travel 

recommendations and day-wise itineraries. 

 

3.5.2 Multi-Agent Decision-Making Algorithm 

The system follows a multi-Agent approach in which 

specialized agents independently perform specific 

tasks. The Research Agent retrieves destination 

information, the Hotel & Restaurant Agent 

recommends accommodations and dining options, 

and the Planner Agent combines all collected 

information to generate a complete travel plan. 

 

3.5.3 Recommendation Algorithm 

A rule-based recommendation approach is used to 

generate personalized travel suggestions. The 

system analyzes user preferences, travel themes, 

budget, hotel ratings, and activity interests to 

recommend suitable flights, hotels, restaurants, and 

tourist attractions. 

 

3.5.4 Real-Time Information Retrieval Algorithm 

The system uses SerpAPI to retrieve real-time flight 

information. The retrieved data is validated and 

integrated with AI-generated recommendations to 

ensure that users receive accurate and up-to-date 

travel information. 

 

3.5.5 Itinerary Generation Algorithm 

The itinerary generation process utilizes Google 

Gemini to create personalized day-wise travel plans. 

The algorithm combines destination details, travel 

duration, budget, user interests, accommodation 

options, and transportation information to generate 

an optimized travel schedule. 

 

IV. FUTURE ENHANCEMENTS 

 

The SMART TRIP system can be further enhanced 

by incorporating advanced technologies and 

additional features to improve its functionality, 
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scalability, and user experience. The following future 

enhancements are proposed. 

 

4.1 Online Booking Integration 

The system can be integrated with airline, hotel, and 

transportation booking platforms to enable users to 

make reservations directly from the application. 

 

4.2 Mobile Application Development 

A dedicated Android and iOS application can be 

developed to provide users with convenient access to 

travel planning services from their mobile devices. 

 

4.3. Real-Time Weather and Traffic Information 

The system can incorporate weather forecasts and live 

traffic updates to help users make better travel decisions 

and plan their itineraries accordingly. 

 

4.4 Multi-Language Support 

Support for multiple languages can be added to make the 

application accessible to users from different regions 

and linguistic backgrounds. 

 

4.5 User Profile and Travel History 

The system can maintain user profiles and travel history 

to generate more personalized recommendations based 

on previous travel experiences. 

 

4.6 Voice-Based Travel Assistant 

Voice recognition and speech synthesis technologies 

can be integrated to enable users to interact with the 

system through voice commands. 

 

4.7 Secure Booking and Payment System 

A secure online payment gateway can be integrated to 

facilitate flight, hotel, and transportation bookings 

within the application. 

 

4.8 Maps and Navigation 

Integration with map and GPS services can provide real-

time navigation, nearby attractions, and route 

optimization during travel. 

 

4.9 Advanced AI Recommendation Engine 

Future versions can incorporate machine learning 

techniques to continuously improve recommendation 

accuracy based on user feedback and travel behavior. 

 

 

4.10 International Travel Support 

The system can be extended to provide visa 

guidance, currency conversion, travel advisories, 

and local transportation information for international 

travelers. 

 

V. CONCLUSION 

 

The SMART TRIP: AI-Driven Travel Planning and 

Recommendation System presents an intelligent and 

efficient approach to modern travel planning by 

integrating Artificial Intelligence, Google Gemini, 

SerpAPI, and Multi-Agent Architecture. The system 

provides personalized travel recommendations 

based on user preferences, including destination, 

budget, travel dates, accommodation preferences, 

and activity interests. It also generates real-time 

flight information, hotel and restaurant suggestions, 

destination details, and a customized day-wise travel 

itinerary through a user-friendly Streamlit interface. 

The proposed system reduces the complexity and 

time involved in planning a trip by combining 

multiple travel-related services into a single 

platform. Its modular architecture ensures efficient 

information processing, scalability, and ease of 

maintenance. Overall, SMART TRIP successfully 

achieves its objective of delivering a reliable, 

personalized, and AI-powered travel planning 

solution. The project demonstrates the potential of 

Generative AI in enhancing the tourism industry and 

provides a strong foundation for future 

enhancements and intelligent travel assistance. 
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