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Abstract: In the past, travelers were able to use many separate sites to look for flights, book hotels, plan their itineraries, check
the weather, and confirm their travels. Decision difficulty, time consumption, and cognitive strain are all increased by this
disjointed workflow. Current systems frequently lack intelligent service coordination and offer little automation.

TripVerse is a full-stack artificial intelligence (Al) flight booking and travel planning system that uses natural language
interaction to provide an integrated and intelligent user experience. To facilitate autonomous coordination among specialized
intelligent agents, the platform uses Agentic Al, Agent-to-Agent (A2A) communication, and a structured Message
Communication Protocol (MCP). In order to search flights, make reservations, create customized itineraries, and get real-time
alerts, users can engage in chat. The system incorporates Google Gemini Al for natural language comprehension, a Weather
API for real-time destination forecasts, and a SERP API for real-world data retrieval, including hotels, shopping centers, and
tourist attractions. BookingAgent, TripPlannerAgent, NotificationAgent, and DataAgent make up TripVerse's multi-agent
architecture, which uses MCP for queue-based message exchange. This approach allows for intelligent job delegation while
improving fault tolerance, scalability, and modularity. The software also offers administrative dashboards, surveys, travel history
tracking, and secure authentication. TripVerse shows how real-world data integration and autonomous Al agents can greatly
enhance trip automation, personalization, and operational effectiveness.

Keywords: Agentic Al, Multi-Agent Systems, Flight Booking, Travel Planning, MCP Protocol, Gemini Al, SERP API.

L. INTRODUCTION
Locating flights, evaluating costs, locating tourist destinations, making hotel reservations, keeping an eye on the weather, and
handling confirmations are just a few of the many tasks involved in modern trip planning. To finish a single trip plan, users
frequently rely on several apps and websites, which leads to inefficiency and uneven user experiences.
Conversational interfaces and decision automation have been greatly improved by artificial intelligence. Nonetheless, a lot of the
current travel systems are still centralized and do not allow system components to independently coordinate. Scalability and
intelligent task delegation are limited in the absence of structured inter-agent communication.
In order to overcome these obstacles, TripVerse has introduced an Al-powered travel assistant that lets customers communicate by
using natural language instructions like:
"On September 3, purchase two tickets from Mumbai to Delhi."”
"Arrange a trip to Goa for three days."
Autonomous agents manage booking logic, itinerary creation, data retrieval, and notification delivery behind the Ul. To guarantee
accurate and current trip information, the system incorporates real-world statistics using the Weather APl and SERP API. Trip\erse,
which was created with Flask, HTML, CSS, JavaScript, and Gemini Al, shows how Agentic Al may be used practically in consumer
trip automation.

1. LITERATURE REVIEW
Numerous studies have looked into intelligent automation and Al-based travel systems:
Al agents for creating customized itineraries using task planning models were proposed by TravelAgent (Fan et al., 2024). However,
rather than end-to-end booking automation, the work primarily concentrates on itinerary planning.
The Smart Travel Booking Application (Nandini et al., 2023) integrated chatbots into an intelligent booking platform, however it
lacked scalability and autonomous multi-agent communication.
The Al-Based Travel Assistant (Venkatesh & Deshpande, 2021) demonstrated machine learning-based suggestions despite relying
on static datasets and having minimal real-time integration.
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The accuracy of recommendations was the main focus of Al Travel Recommendation Systems (Gupta et al., 2023); formal
communication protocols and agent collaboration were left out.

Although there are few real-world deployment examples, recent studies on Agentic Al (Gridach et al., 2025; Zhou et al., 2025) show
the potential of autonomous agents in complicated task execution.

The majority of current systems concentrate on discrete features like chatbot interaction or suggestions. Few deployments show how
standardized communication protocols combined with real-time data sources can effectively facilitate multi-agent collaboration.

1. RESEARCH GAP
Several limitations are revealed by the analysis of the current literature:
1) Conventional travel systems have little autonomy and rely on centralized logic.
2) Operational systems hardly ever use agent-to-agent (A2A) communication.
3) Standardized message exchange methods for organized communication are lacking.
4) Limited integration of real-time data for dynamic travel suggestions.
5) Other than search and recommendation chores, there is very no automation.
6) Monolithic designs have poor fault isolation and scalability.
By using autonomous agents that communicate over MCP, connecting live APIs, and automating the complete travel procedure from
query interpretation to booking confirmation, TripVerse fills in these gaps.

V. RESEARCH OBJECTIVES
The following are the main goals of this study:
1) To create a conversational travel and flight booking platform driven by Al.
2) To use autonomous multi-agent cooperation to implement Agentic Al.
3) Touse MCP to create organized inter-agent communication.
4) To incorporate real-world data sources for precise itinerary creation.
5) To improve system dependability, scalability, and modularity.
6) To offer safe administrative oversight and user administration.

V. RESEARCH METHODOLOGY
The study employs a system development technique that includes:
Finding both functional and non-functional requirements is known as requirement analysis.
1) Architecture Design: Modular responsibilities and multi-agent architecture.
2) Agent Development: BookingAgent, TripPlannerAgent, NotificationAgent, and DataAgent are implemented.
3) Communication Protocol: organized message exchange via queues based on MCP.
4) API Integration: Weather API for real-time data and SERP API.
5) Frontend Development: JavaScript and Bootstrap are used to create a responsive user interface.
6) Testing and Validation: Agent coordination and booking operations are functionally validated.

VI. IMPLEMENTATION
TripVerse is implemented using a full-stack architecture:

1) Backend

* Flask framework

*» Google Gemini Al SDK

* Queue-based agent messaging
» SERP API and Weather API

2) Frontend

* HTMLS5, CSS3

* Bootstrap 5

« JavaScript Fetch API
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3) Agent Workflow

« User submits request via chat interface.

» Gemini Al extracts intent and entities.

* Planner routes task to relevant agent.

* Agents communicate using MCP messages.
* Results returned to Ul with notifications.

4)  Admin Module

* KPI dashboards

* Booking monitoring

* Feedback management
* Agent activity logs

A. User Interface Screens
The user dashboard provides access to trip planning, booking history, notifications, and chatbot interaction. Users can initiate trip
planning and view itinerary recommendations through a clean and responsive interface.

X TripVerse 0R 2 9
Welcome, Stalin Rodrigues!
Travel Histo B Clear A & Al Tri
| v
A Mumbai - Pune (January 3) (X} o

Here are some flight options for 2 ticket(s). I've found the cheapest one for you.

02-01-2026 0

IndiGo 0772 -
05-01-2026 0 i 2R 2h35m
Delhi Air India 13232 —
4 low
. Vistara 214,550 e

Day 1: |

Visit India Gate and explore nearby
attractions suitable for a solo trip.
Spend time shopping at Khan
Market.

Stay at The Leela Palace, New Delhi
(4.6%, 14557 reviews) located at
Africa Ave, Diplomatic Enclave,
Chanakyapuri, New Delhi, Delhi
110023, India

v Ask TripVerse where you want to trave

Figure 1: User interface enabling conversational booking and Al-based trip planning

The chat interface allows users to enter natural language commands for flight booking and travel planning. Gemini Al interprets the
intent and triggers backend agents automatically.

B. Admin Dashboard
The admin dashboard displays key performance indicators such as total bookings, active users, feedback metrics, and system
activity. Administrators can monitor bookings and manage platform operations.
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Figure 2: Admin dashboard visualization for monitoring bookings, KPIs, and system activity

C. Agent Architecture Monitoring
The system provides monitoring views for agent communication, message queues, and MCP-based exchanges. This enables
visualization of agent collaboration and task execution flow.

D. API Integration
TripVerse integrates SERP API for real-world travel data, Weather API for destination forecasts, and Gemini Al for conversational
intelligence. API responses are processed dynamically to generate personalized recommendations.

VII. RESULTS AND DISCUSSION
The TripVerse system was evaluated through functional testing and performance analysis to assess its effectiveness in handling
conversational travel planning tasks. Testing focused on intent recognition accuracy, system response time, agent coordination
efficiency, and overall booking success. The results indicate that the integration of Google Gemini Al enabled accurate
interpretation of natural language queries, achieving an intent recognition accuracy of over 90%. This allowed users to interact with
the system using simple commands without requiring structured inputs. The average system response time remained below two
seconds, demonstrating efficient coordination between agents and external APIs. The use of a multi-agent architecture improved
modularity and fault isolation. Individual agents were able to handle specific responsibilities such as booking, itinerary planning,
data retrieval, and notification delivery without affecting other components. Communication through the Message Communication
Protocol ensured structured and reliable information exchange between agents. Compared to existing travel systems, Trip\erse
provides improved automation through agent collaboration and real-time data integration. The system successfully generated
personalized itineraries and delivered timely notifications based on live data from SERP and Weather APIs. Although the system
currently supports limited datasets and lacks dynamic price optimization, the results confirm the feasibility of applying agent-based
Al to real-world travel automation.
Table I: Performance Evaluation of TripVerse System

Metric Description Observed Value
Intent Recognition Accuracy Correct interpretation of user queries by Gemini Al 92.4%

Average Response Time Time taken to generate system response 1.8 seconds
API Data Fetch Latency Average time to fetch data from SERP & Weather APIs 1.2 seconds
Booking Success Rate Successful completion of booking workflows 95%
Notification Delivery Time Time to deliver confirmation notifications < 1 second
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Table I1: Feature Comparison with Existing Travel Systems

Feature Existing Systems TripVerse
Conversational Interface Partial / Rule-based Full Al-based
Multi-Agent Architecture No Yes
Agent-to-Agent Communication No Yes (MCP)
Real-Time Data Integration Limited Yes
Automated Itinerary Generation Limited Yes
Notification Automation Basic Intelligent

Table 111: Module-wise Testing Summary

Module Test Cases | Passed | Failed
Chat Interface 20 19 1
Booking Agent 15 14 1
Trip Planner Agent | 12 12 0
Notification Agent | 10 10 0
Data Agent 10 9 1

VIII.  CONCLUSION AND RECOMMENDATIONS
TripVerse successfully demonstrates the feasibility of deploying Agentic Al for real-world travel automation. The system delivers an
integrated, intelligent travel experience through autonomous agent coordination, structured communication, and real-time data
integration. It improves usability, scalability, and operational efficiency compared to traditional centralized systems.
It is recommended that future deployments incorporate advanced analytics, enhanced security models, and distributed cloud scaling
for production-grade applications.

IX. LIMITATIONS
1) Dependency on external APIs introduces availability risks
2) Limited to domestic flight datasets.
3) Model performance depends on Gemini response accuracy.
4) Real-time pricing optimization is not implemented.
5) Internet dependency restricts offline functionality.

X. SCOPE FOR FUTURE RESEARCH
Future enhancements may include:
1) International flight and multi-currency booking.
2) Predictive price optimization and auto-rebooking.
3) Voice-based conversational interfaces.
4) Blockchain-based secure booking records.
5) Reinforcement learning for adaptive itinerary optimization.
6) Multi-language user interfaces
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