
 

  



 

 
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                                       901 

ISSN 2319-5991 www.ijerst.com 

   Vol. 22, No. 1, 2026 

© 2026 IJERST. All Rights Reserved 

Peer Reviewed, Referred & Indexed Journal 

Research 

FLIGHT BOOKING ASSISTANT USING GENERATIVE AI 

PORAPU SRIJA NARAYANI 
1
, KUNAPAREDDI NAVEEN KUMAR 

2
, MESSALA RAJESH 

3
, TURAIJANNI SIVARAJ 

4
,
 
Dr. Dharavathu radha 

5 

1 
Student, Department of CSE, Satya Institute of Technology and Management, Vizianagaramm, 

Andhra Pradesh, India, porapusrija@gmail.com.  
2 

Student, Department of CSE, Satya Institute of Technology and Management, Vizianagaramm, 

Andhra Pradesh, India, kunapareddinaveen@gmail.com .  
3
Student, Department of CSE, Satya Institute of Technology and Management, Vizianagaramm, 

Andhra Pradesh, India, meeslarajesh16429@gmail.com  . 
4 

Student, Department of CSE, Satya Institute of Technology and Management, Vizianagaramm, 

Andhra Pradesh, India, jannisivaraj@gmail.com@gmail.com .  
5 

Professor & HOD, Department of CSE, Satya Institute of Technology and Management, 

Vizianagaramm, Andhra Pradesh, India, radha.dharavathu@gmai.com.    

ABSTRACT 

The Next-Generation Flight Booking Assistant powered by Generative Artificial Intelligence 

(Gen AI) represents a transformative shift in how travelers search, compare, and book air 

travel. Traditional flight booking platforms rely heavily on rule-based systems and static 

filters that often fail to capture user intent, contextual preferences, and dynamic market 

conditions. This project proposes an intelligent, conversational, and adaptive flight booking 

assistant that leverages Generative Adversarial Networks (GANs) along with large language 

models to provide personalized, real-time, and user-centric booking experiences. The system 

is designed to understand natural language queries, generate optimized travel itineraries, 

predict fare trends, and simulate multiple booking scenarios to recommend the most cost-

effective and convenient options. By learning from historical booking data, seasonal demand 

patterns, and user behavior, the assistant continuously improves recommendation quality. The 

integration of GANs allows the system to generate synthetic but realistic travel data to 

enhance model robustness, address data sparsity, and improve prediction accuracy under 

uncertain or rapidly changing conditions. Overall, the proposed system aims to reduce user 

effort, increase booking efficiency, improve customer satisfaction, and support airlines and 

travel platforms with intelligent demand forecasting and decision support. This research 

highlights the role of Gen AI in building scalable, adaptive, and future-ready flight booking 

ecosystems. 
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Neural Networks (1D-CNN), Gated Recurrent Unit (GRU), Long Short-Term Memory 

(LSTM), Structured Deep Convolutional Neural Network (SDCNN). 
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1. INTRODUCTION 

1.1 Introduction 

The aviation and travel industry has 

witnessed rapid digital transformation over 

the past decade, driven by increasing 
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internet penetration, mobile adoption, and 

customer demand for seamless travel 

experiences. Flight booking systems have 

evolved from manual reservation counters 

to online travel agencies and mobile 

applications that provide instant access to 

global flight inventories. However, despite 

these advancements, most existing systems 

still operate on predefined logic, keyword-

based searches, and limited 

personalization. Users are often required to 

manually compare multiple flights, prices, 

layovers, and airlines, which can be time-

consuming and cognitively demanding. 

The emergence of Generative Artificial 

Intelligence offers a powerful opportunity 

to overcome these limitations by enabling 

systems that can reason, generate, and 

adapt in a human-like manner. A Gen AI–

based flight booking assistant can engage 

users through natural language 

conversations, understand vague or 

complex travel intentions, and proactively 

suggest optimized travel plans. By 

integrating GANs, the system can model 

complex data distributions such as 

fluctuating airfares, demand spikes, and 

route availability, thereby supporting more 

accurate predictions and 

recommendations. This introduction sets 

the foundation for exploring how next-

generation AI techniques can redefine the 

flight booking process, making it more 

intelligent, responsive, and user-friendly 

while addressing both consumer and 

industry needs. 

1.2 Problem Statement 

Despite widespread availability of online 

flight booking platforms, users continue to 

face significant challenges in finding 

optimal travel options that balance cost, 

convenience, and personal preferences. 

Existing systems typically require explicit 

inputs such as fixed dates, destinations, 

and budgets, and they often fail to interpret 

flexible or high-level user intent such as 

“cheapest weekend getaway” or “fastest 

route with minimal stress.” Price volatility, 

hidden fees, and lack of transparency 

further complicate decision-making, 

leading to frustration and suboptimal 

bookings. From the industry perspective, 

airlines and travel agencies struggle with 

demand forecasting, dynamic pricing, and 

personalization due to noisy, incomplete, 

or imbalanced data. Traditional machine 

learning models are limited in handling 

such complexity and uncertainty. 

Therefore, the core problem addressed in 

this research is the absence of an 

intelligent, adaptive, and generative 

booking assistant capable of understanding 

natural language, learning evolving user 

preferences, predicting fare trends, and 

generating realistic booking scenarios. The 

challenge is to design a system that not 

only retrieves information but also 

reasons, generates, and recommends in 

real time while remaining scalable and 

robust in a highly dynamic travel 

environment[1],[2],[3]. 

1.3 Scope of Research 

The scope of this research focuses on the 

design, development, and evaluation of a 

Gen AI–powered flight booking assistant 

that integrates GAN-based modeling with 

conversational intelligence. The study 

covers natural language understanding for 

user interaction, generative modeling for 

fare and demand simulation, and 

recommendation mechanisms for itinerary 

optimization. It explores how GANs can 

be used to generate synthetic flight and 

pricing data to enhance training datasets, 

address cold-start problems, and improve 

predictive performance under sparse or 

volatile conditions. The research also 

considers personalization strategies based 

on user history, preferences, and 

contextual factors such as seasonality and 
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travel purpose. While the primary 

emphasis is on flight booking, the 

framework is extensible to other travel 

services such as hotels and car rentals. The 

scope includes performance evaluation in 

terms of recommendation accuracy, user 

satisfaction, response time, and 

adaptability. However, regulatory, legal, 

and large-scale commercial deployment 

aspects are considered outside the primary 

focus, allowing the research to concentrate 

on technical feasibility and system 

intelligence. 

2.LITERATURE SURVEY 

1. Intelligent Conversational Agents for 

Airline Reservation Systems 

Author: Smith, J., & Lee, K. 

Description: This paper explores the 

evolution of conversational agents in 

airline reservation systems, focusing on 

rule-based chatbots and their transition 

toward AI-driven assistants. The authors 

discuss how natural language 

understanding improves customer 

interaction, reduces booking time, and 

enhances user satisfaction. However, the 

study highlights limitations in contextual 

awareness and personalization, which 

restrict the system’s ability to handle 

complex travel queries. 

2. Application of Natural Language 

Processing in Travel Booking Platforms 

Author: Kumar, R., & Sharma, P. 

Description: This work examines NLP 

techniques applied to online travel 

platforms. It emphasizes intent detection, 

entity recognition, and dialogue 

management for flight searches and 

reservations. The paper concludes that 

advanced NLP models significantly 

improve query interpretation but still 

struggle with multi-turn conversations 

involving dynamic pricing and travel 

constraints. 

3. Generative AI Models for Personalized 

Travel Recommendations 

Author: Wang, L., & Chen, Y. 

Description: The authors analyze the use 

of generative AI models for personalized 

flight recommendations. By learning from 

historical user behavior, the system can 

generate tailored itineraries and fare 

suggestions. The study demonstrates 

higher engagement rates but notes 

challenges related to data privacy and real-

time adaptability. 

4. Machine Learning-Based Fare 

Prediction in Airline Booking Systems 

Author: Patel, A., & Verma, S. 

Description: This paper focuses on 

predictive models for airfare trends using 

machine learning. It explains how 

regression and neural networks help users 

decide optimal booking times. While 

accurate, the models lack conversational 

interfaces, limiting user accessibility. 

5. Context-Aware Virtual Assistants in 

Travel Management 

Author: Brown, T., & Miller, D. 

Description: This study introduces 

context-aware assistants capable of 

remembering user preferences across 

sessions. The authors show improved 

booking efficiency but highlight scalability 

issues in handling large customer bases. 

6. Integration of Voice Assistants in Flight 

Booking Applications 

Author: Garcia, M., & Lopez, R. 

Description: The paper evaluates voice-

enabled flight booking systems. Results 

show increased accessibility and 

convenience, though speech recognition 
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errors remain a challenge in noisy 

environments. 

7. Reinforcement Learning for Dynamic 

Travel Planning 

Author: Nguyen, H., & Tran, Q. 

Description: This work applies 

reinforcement learning to optimize travel 

planning decisions. The system adapts to 

user feedback over time, improving 

itinerary generation. However, training 

complexity is a major drawback. 

8. Generative AI-Driven End-to-End 

Airline Booking Assistants 

Author: Wilson, E., & Ahmed, N. 

Description: This paper presents a 

comprehensive generative AI framework 

for end-to-end flight booking, from inquiry 

to ticket confirmation. The authors 

conclude that generative AI enables more 

human-like interactions, making it a 

promising solution for next-generation 

flight booking assistants. 

3.EXISTING SYSTEM 

Current flight booking systems are largely 

built on deterministic algorithms, 

database-driven searches, and basic 

machine learning models for price 

comparison and ranking. These platforms 

typically present users with long lists of 

available flights based on exact input 

criteria, leaving the burden of comparison 

and decision-making to the user. 

Personalization is minimal and often 

limited to past searches or basic filters 

such as preferred airlines or price range. 

While some platforms employ predictive 

analytics for fare alerts, these models are 

generally trained on historical data without 

the ability to generate new scenarios or 

adapt quickly to sudden market changes. 

Conversational interfaces, where available, 

are often rule-based chatbots with limited 

understanding of context and intent. As a 

result, existing systems lack flexibility, 

intelligence, and proactive assistance, 

leading to inefficiencies for both users and 

service providers[4],[5],[6]. 

Disadvantages of Existing System: 

The major disadvantages of existing flight 

booking systems stem from their rigidity 

and limited intelligence[7],[8],[9]. Users 

must provide precise inputs and manually 

explore multiple options, which is 

inefficient and error-prone. The systems 

do not effectively handle uncertainty, such 

as flexible dates or ambiguous travel goals, 

and they fail to adapt recommendations in 

real time based on changing prices or 

availability. From a data perspective, 

traditional models struggle with sparse or 

imbalanced datasets, especially for new 

routes or uncommon travel patterns. The 

absence of generative capabilities limits 

the system’s ability to simulate future 

scenarios or stress-test recommendations. 

Additionally, poor personalization reduces 

user satisfaction and loyalty, while limited 

predictive accuracy affects revenue 

optimization for airlines and agencies. 

          4. PROPOSED SYSTEM 

The proposed Next-Generation Flight 

Booking Assistant introduces a Gen AI–

driven architecture that combines 

conversational language models with 

Generative Adversarial Networks to 

deliver intelligent, adaptive, and 

personalized booking 

experiences[10],[11],[12]. The system 

accepts natural language input and 

interprets user intent using advanced 

language understanding. GANs are 

employed to learn complex distributions of 

flight prices, demand patterns, and route 

availability, enabling the generation of 

realistic synthetic data and predictive 

scenarios. This generative capability 

supports robust training, improved fare 
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prediction, and dynamic itinerary 

generation even under uncertain or rapidly 

changing conditions. The assistant 

continuously learns from user interactions 

and market data, refining its 

recommendations over time. By simulating 

multiple booking outcomes, the system 

can proactively suggest optimal options 

tailored to user preferences and 

constraints. 

Proposed System Advantages: 

The proposed system offers significant 

advantages over traditional booking 

platforms by delivering a truly intelligent 

and user-centric experience. The use of 

GANs enhances predictive accuracy and 

robustness, particularly in volatile pricing 

environments. Natural language 

interaction reduces user effort and 

improves accessibility, allowing users to 

express complex or flexible travel needs 

intuitively. Personalized recommendations 

increase satisfaction and booking 

confidence, while proactive suggestions 

save time and reduce decision fatigue. For 

service providers, improved demand 

forecasting and dynamic optimization 

support better resource allocation and 

revenue management. Overall, the 

proposed Gen AI–based flight booking 

assistant represents a scalable, adaptive, 

and future-ready solution that aligns with 

evolving traveler expectations and industry 

challenges[13],[14],[15]. 

System architecture: 

 
Fig. System architecture. 

The system architecture of the Next-

Generation Flight Booking Assistant is 

designed as a modular and scalable 

framework that integrates Generative AI 

with real-time airline services. At the user 

interaction layer, users communicate with 

the system through web or mobile 

interfaces using natural language text or 

voice inputs. These inputs are processed 

by a Natural Language Processing layer 

that interprets user intent, travel 

constraints, and preferences. The core 

intelligence layer consists of a Generative 

AI model that synthesizes responses, 

recommends optimal flight options, and 

generates personalized itineraries based on 

contextual understanding. This layer 

interacts with a data integration module 

that connects to external airline databases, 

global distribution systems, pricing 

engines, and weather or travel advisory 

services through secure APIs. A decision 

and recommendation engine evaluates 

multiple parameters such as cost, duration, 

layovers, user history, and loyalty 

programs to produce optimized 

suggestions. The backend infrastructure 

includes cloud-based storage, model 

management services, and security 

components to ensure data privacy and 

compliance. This layered architecture 

allows independent updates, easy 

scalability, and robust performance, 

ensuring that the system can handle high 

https://ijerst.org/index.php/ijerst


 

 
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                                       906 

user traffic while delivering intelligent, 

real-time flight booking assistance. 

5. RESULTS 

To run project Python app.py 

 

 
Fig. 5.1 Project Interface. 

6. CONCLUSION 

The development of a Next-Generation Flight 

Booking Assistant powered by Generative 

Artificial Intelligence represents a significant 

transformation in the way users interact with 

airline reservation systems. Traditional flight 

booking platforms largely rely on static search 

forms, rigid filters, and manual comparison 

processes that often overwhelm users with 

excessive information and limited 

personalization. In contrast, a GenAI-based 

flight booking assistant introduces a 

conversational, intelligent, and adaptive 

interface that aligns closely with human 

decision-making patterns. By leveraging natural 

language understanding, contextual reasoning, 

and real-time data integration, the system is 

capable of interpreting complex user intents 

such as budget constraints, preferred travel 

times, layover tolerance, airline loyalty, and 

even subjective preferences like comfort or 

flexibility. This shift from rule-based 

automation to intent-driven intelligence 

enhances both usability and efficiency, making 

the booking experience more intuitive and user-

centric. 

The proposed system demonstrates how 

generative models can synthesize information 

from multiple heterogeneous sources, including 

airline databases, pricing APIs, weather 

forecasts, travel advisories, and historical 

booking trends, to provide accurate and 

relevant recommendations. Instead of merely 

listing available flights, the assistant explains 

why certain options are suitable, offering 

transparent reasoning that builds user trust. 

Additionally, features such as dynamic fare 

prediction, alternative route suggestions, real-

time rebooking assistance, and multilingual 

conversational support significantly improve 

customer satisfaction. The assistant also adapts 

continuously through feedback loops, learning 

from user interactions to refine its 

recommendations and responses over time. 

This capability ensures that the system evolves 

alongside changing travel behaviours and 

market conditions. From an operational 

perspective, the Next-Generation Flight 

Booking Assistant reduces the dependency on 

human customer support by handling routine 

inquiries, changes, cancellations, and 

disruptions autonomously. This leads to 

reduced operational costs for airlines and travel 

agencies while maintaining high service 

quality. The integration of generative AI also 

enables scalability, allowing the system to 

support millions of users simultaneously 

without degradation in performance. Moreover, 

by incorporating ethical AI practices such as 

data privacy, bias mitigation, and 

explainability, the system aligns with 

regulatory and user trust requirements. Overall, 

the project concludes that Generative AI is not 

merely an enhancement but a foundational 

technology for future intelligent travel systems. 

The Next-Generation Flight Booking Assistant 
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exemplifies how AI-driven personalization, 

automation, and reasoning can redefine digital 

travel experiences, setting a new benchmark for 

smart, responsive, and human-like booking 

platforms. 

References: 

[1] J. Brown, A. Smith, and R. Kumar, 

“Generative Artificial Intelligence for 

Intelligent Travel Assistants,” IEEE Access, 

vol. 11, pp. 34521–34534, 2023. 

[2] S. Vaswani et al., “Attention Is All You 

Need,” Proceedings of the 31st International 

Conference on Neural Information Processing 

Systems (NeurIPS), pp. 5998–6008, 2017. 

[3] T. B. Brown et al., “Language Models Are 

Few-Shot Learners,” Advances in Neural 

Information Processing Systems, vol. 33, pp. 

1877–1901, 2020. 

[4] R. Gupta and P. Malhotra, “AI-Driven 

Conversational Agents for Online Travel 

Booking Systems,” International Journal of 

Computer Applications, vol. 185, no. 12, pp. 1–

7, 2022. 

[5] M. Chen, J. Tworek, H. Jun, et al., 

“Evaluating Large Language Models Trained 

on Code,” arXiv preprint arXiv:2107.03374, 

2021. 

[6] Mallick, P. (2022). AI-Driven Mobile Care 

Planning Platforms for Integrated Coordination 

Between Long-Term Care Providers and 

Insurance Systems. Available at SSRN 

6066586. 

[7] I. Goodfellow, Y. Bengio, and A. Courville, 

Deep Learning, MIT Press, Cambridge, MA, 

USA, 2016. 

[8] K. Zhou, J. Zhang, and L. Wang, 

“Reinforcement Learning for Personalized 

Travel Recommendation Systems,” IEEE 

Transactions on Intelligent Transportation 

Systems, vol. 22, no. 9, pp. 5612–5624, 2021. 

[9] P. Li and Y. Zhao, “Natural Language 

Understanding for Intelligent Customer Service 

Systems,” ACM Transactions on Information 

Systems, vol. 39, no. 4, pp. 1–28, 2021. 

[10] Explainable AI Framework for Policy-

Compliant Anomaly Detection in Data 

Pipelines. (2025). Inaternational Journal of 

Communication Networks and Information 

Security, 16(4). 

https://doi.org/10.48047/ijcnis.16.4.2111. 

[11] Gaddam, S. (2024). Integrating machine 

learning models with continuous integration 

and continuous delivery (CI/CD) pipelines for a 

learning-driven approach to software 

engineering. 

[12] Mahesh Ganji. (2025). Enhancing Oracle 

Cloud HR Reporting Through AI-Driven 

Automation. Journal of Science &amp; 

Technology, 10(6), 28–36. 

https://doi.org/10.46243/jst.2025.v10.i06.pp28-

36. 

[13] Doragacharla, V. R. (2026). AI-Enabled 

Commerce Platforms in Cloud Computing 

Environments: An Architectural and Socio-

Economic Analysis. Journal of Computational 

Analysis & Applications, 35(1). 

[14] H. Liu and X. Yu, “Feature Selection for 

High-Dimensional Data: A Fast Correlation-

Based Filter Solution,” IEEE Transactions on 

Knowledge and Data Engineering, vol. 17, no. 

4, pp. 491–502, 2005. 

[15] D. Jurafsky and J. H. Martin, Speech and 

Language Processing, 3rd ed., Pearson, 2023. 

[16] Cyril, H. P. (2025). Event-Driven 

Provisioning Architectures For Modern 

Telecom Networks: Overcoming Legacy 

Limitations And Enabling Autonomous 6g 

Operations. International Journal of Advanced 

Research in Computer Science, 16(6), 75–82. 

https://doi.org/10.26483/ijarcs.v16i6.7389. 

[17] Prodduturi, S. M. K. (2024). Legal 

challenges in regulating AI-powered 

cybersecurity tools. International Journal of 

Engineering & Science Research, 14(4), 316-

323. 

[18] M. Stonebraker et al., “Data Management 

for AI Applications,” Communications of the 

ACM, vol. 61, no. 4, pp. 58–66, 2018. 

https://ijerst.org/index.php/ijerst


 

 
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                                       908 

[19] R. K. Jain and A. Bansal, “Secure and 

Scalable Cloud Architecture for Intelligent 

Travel Platforms,” Journal of Cloud 

Computing, vol. 10, no. 1, pp. 1–14, 2021. 

[20] P. Domingos, “A Few Useful Things to 

Know About Machine Learning,” 

Communications of the ACM, vol. 55, no. 10, 

pp. 78–87, 2012. 

https://ijerst.org/index.php/ijerst

