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ABSTRACT

The rapid digitalization of the culinary industry has led to the emergence of food-related applications,
primarily focused on restaurant-based food delivery services. However, a significant gap remains in platforms
catering to home cooks, culinary enthusiasts, and recipe content creators. Ghar Ka Zayka is an Al-powered,
community-driven digital platform designed to revolutionize the home cooking experience. By integrating
machine learning-based personalized recipe recommendations, blockchain authentication for recipe originality,
and a social networking model, the platform fosters an interactive ecosystem where users can share, explore,
and collaborate on diverse culinary creations.

Developed using React Native and Firebase, the applica- tion provides real-time interactions, Al-powered
content per- sonalization, and secure cloud-based data storage. The recipe recommendation system is built on
collaborative and content- based filtering algorithms trained on a dataset of over 100,000 recipes. Additionally,
blockchain technology ensures the integrity of user-generated content by implementing SHA-256 hashing and
Ethereum smart contracts, preventing recipe duplication and plagiarism.

This research presents an in-depth analysis of the system architecture, Al recommendation algorithms,
blockchain-based security mechanisms, performance evaluations, and user engage- ment metrics. A series of
benchmark tests and user studies were conducted to evaluate the platform’s efficiency, accuracy, and usability.
Results indicate a 70

Furthermore, this paper explores scalability options, including natural language processing (NLP) for voice-
enabled cooking assistants, multilingual content expansion, and integration with [oT smart kitchen devices. The
findings highlight the potential of Al-driven, blockchain-secured, and community-centered ap- plications in
transforming the digital home-cooking landscape.

Keywords: Home Cooking, Al-Based Recommendations, Cross-Platform Development, React Native, Firebase,
Blockchain.

I. INTRODUCTION

A. Background and Motivation

The culinary industry has undergone a major digital trans- formation over the past decade. The global food-tech
market has experienced rapid growth, with a primary focus on on- line food delivery services such as Zomato,
Uber Eats, and Swiggy. However, these services cater to restaurant-based food consumption, leaving home
cooking enthusiasts without an engaging digital platform for recipe sharing, collaboration, and interactive
culinary experiences.

Home cooking is an integral part of cultural heritage, health consciousness, and cost-effective meal planning.
Sur- veys indicate that 63% of individuals prefer home-cooked meals due to reasons such as health
benefits, cost savings, and dietary control. However, despite this preference, existing digital platforms do not
offer Al-driven personalization or interactive community engagement features for home cooks. Traditional
recipe blogs and YouTube tutorials provide content in a one-directional format, lacking personalized discovery
mechanisms and interactive community engagement tools.

To address these gaps, Ghar Ka Zayka is designed as a smart culinary ecosystem that enables:

¢ Personalized Al-powered recipe recommendations tai- lored to user preferences, dietary restrictions,
and ingre- dient availability.

¢ Real-time social interactions, including recipe discus- sions, rating systems, and gamified engagement
models.
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B. Problem Statement

Despite the increasing demand for home cooking-related digital solutions, current platforms suffer from several
limita- tions, including:

¢ Lack of Al-based personalization: Most existing recipe- sharing platforms rely on static, manually curated
content without Al-powered discovery.

¢ No authenticity verification: User-generated recipes of- ten face unauthorized duplication, plagiarism, or
content theft.

e Limited community-driven interaction: Platforms do not offer gamified engagement models,
collaborative recipe creation, or real-time feedback mechanisms.

To overcome these challenges, Ghar Ka Zayka integrates advanced machine learning algorithms, blockchain
security, and community engagement features to create an innovative digital ecosystem for home cooks.

C. Objectives
The primary objectives of this research are:

e To develop a cross-platform mobile application that en- hances digital recipe sharing and culinary
exploration.

e To implement Al-based recommendation models for per- sonalized recipe suggestions based on user
behavior, preferences, and ingredient availability.

e To secure recipe originality through blockchain-based authentication and immutable content verification.

¢ To optimize the user experience by incorporating gamifi- cation techniques, real-time social interactions,
and NLP- powered search functionality.

e To evaluate the performance and usability of the system through benchmark testing, user surveys, and
engagement analytics.

D. Research Contributions
This study makes the following contributions to the digital culinary technology domain:

¢ Proposes an Al-driven recipe recommendation frame- work that enhances user engagement by
predicting per- sonalized content preferences.

+ Introduces blockchain-based verification for user- generated recipes, ensuring content originality and
se- curity.

¢ Develops a scalable social networking model tailored to home cooks, food bloggers, and culinary
professionals.

¢ Analyzes the impact of interactive engagement mech- anisms, including gamification, leaderboards, and
collab- orative content creation.

« Explores future Al advancements, including voice- enabled smart assistants and loT-integrated cooking
in- terfaces.

E. Structure of the Paper
The rest of this paper is structured as follows:

e Section II provides a comprehensive literature review, discussing existing Al-based recipe recommendation
sys- tems, blockchain applications in content security, and user engagement strategies in food tech platforms.

e Section III presents the system architecture, outlining the frontend, backend, and cloud-based database
design.

e Section IV describes the Al-powered recipe recommen- dation system, detailing collaborative filtering,
content- based filtering, and neural network models.

e Section V explores the blockchain implementation, ex- plaining recipe authentication and decentralized
content protection mechanisms.

e Section VI discusses the development process, perfor- mance benchmarks, and user engagement metrics
based on real-world testing.

e Section VII presents the results and discussion, analyzing the impact of Al recommendations, blockchain
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security, and social engagement features.

e Section VIII concludes the paper, outlining future re- search directions, potential enhancements, and
scalability considerations.

II. RELATED WORK

The integration of artificial intelligence (Al), blockchain technology, and social networking in the culinary
domain has been explored in various studies. This section provides an overview of existing research on Al-
powered recipe recom- mendation systems, blockchain-based content authentication, and engagement
strategies for online food communities.

A. Al-Based Recipe Recommendation Systems

Personalized recipe recommendations have been a key area of research in food technology. Various studies
have proposed machine learning models to enhance user engagement through intelligent content curation.

Zhang et al. developed an Al-powered personalized recipe recommendation system using deep learning and
collaborative filtering. The study utilized user preference datasets and neural network-based models to improve
suggestion accuracy. The authors demonstrated that Al-driven models could increase user satisfaction by 25%
compared to traditional recommen- dation techniques.

Another study by Wang et al. proposed a DeepFood frame- work, incorporating natural language processing
(NLP) and convolutional neural networks (CNNs) to analyze ingredient compatibility. Their research
highlighted that context-aware recipe generation improved ingredient substitution accuracy and dietary
personalization.

Although these approaches enhance personalization, they lack real-time user engagement and collaborative
features, which are crucial for fostering an interactive cooking com- munity. Ghar Ka Zayka improves upon
these models by in- tegrating Al-driven recommendations with social interactions, enabling users to receive
suggestions based on both individual preferences and community trends.

B. Blockchain for Recipe Authentication and Content Security

The issue of recipe plagiarism and unauthorized content duplication has been a growing concern for food
bloggers and culinary creators. Blockchain technology has been explored as a solution for securing intellectual
property in digital content platforms.

Martinez and Kumar [4] proposed a blockchain-based au- thentication system that assigns a unique hash to
each recipe, preventing unauthorized modifications. Their implementation of Ethereum smart contracts
ensured recipe ownership veri- fication, allowing content creators to retain rights over their work.

Similarly, a study by Gupta et al. introduced FoodChain, a decentralized ledger system that tracks the origins of
food con- tent. The study demonstrated that immutable content storage reduced fraudulent recipe claims by
40%.

While these studies provide effective security mechanisms, they focus primarily on content validation without
enhancing the user experience. Ghar Ka Zayka extends this approach by combining blockchain-based
authentication with Al-powered recommendations, ensuring both content security and person- alized
engagement.

C. Gamification and Social Features in Recipe Platforms

Several studies have explored the role of gamification and social networking in increasing user participation in
culinary applications.

Chen et al. examined how gamification elements such as badges, leaderboards, and cooking challenges
influence user behavior. The study found that platforms incorporating inter- active cooking competitions and
achievement-based rewards increased user retention by 38%.

Another study by Lee and Park investigated social net- working features in recipe-sharing applications. Their
research showed that integrating real-time user discussions, collabora- tive recipe creation, and community
voting systems signifi- cantly improved content engagement.

While these studies highlight effective engagement strate- gies, they do not integrate Al-based personalization
with gami- fication mechanisms. Ghar Ka Zayka innovates by introducing a dynamic Al-driven recommendation
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system with real-time user interactions and social challenges, fostering a community- driven cooking ecosystem.
D. Limitations of Existing Systems
Despite advancements in Al, blockchain, and gamification, existing culinary platforms still have limitations:

¢ Limited Personalization: Many platforms rely on static, manually curated recommendations instead of Al-
driven adaptive content.

¢ No Content Authentication: Most existing applications do not implement blockchain-based verification to
protect original recipes.

e Lack of Social Integration: Al-powered recommenda- tions in food platforms often function in isolation,
without incorporating community-driven engagement features.

E. How Ghar Ka Zayka Bridges the Gap
Ghar Ka Zayka overcomes these limitations by:

¢ Implementing an Al-powered recommendation engine that personalizes content based on user behavior,
pref- erences, and community trends.

e Utilizing blockchain technology to ensure content in- tegrity and secure recipe authentication.

¢ Enhancing user engagement through social networking tools, including real-time discussions, collaborative
cook- ing, and gamification elements.

By combining Al, blockchain, and social engagement, Ghar Ka Zayka provides a unique, interactive, and secure
digital platform for home cooking enthusiasts.

III. SYSTEM ARCHITECTURE
A. Overall System Design
The architecture of Ghar Ka Zayka follows a three-tier model:
¢ Frontend: Developed using React Native for seamless cross-platform compatibility.
¢ Backend: Firebase handles authentication, user manage- ment, and database interactions.

¢ Cloud Storage: Firestore is used to store user-generated recipes, images, comments, and engagement data.
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Fig 1: Use Case Diagram of Ghar Ka Zayka
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B. Use Case Diagram

The system supports multiple user interactions, as illustrated in the Use Case Diagram (Fig. 1).
Key use cases include:

¢ User Registration and Login: Users sign up using Google authentication or email.

¢ Recipe Management: Users can create, edit, delete, and browse community recipes.

¢ Al Recommendations: The system suggests personal- ized recipes based on user history.

¢ Blockchain Verification: Recipes are authenticated to prevent unauthorized modifications.

¢ Social Engagement: Users can comment, like, and share recipes in real time.
IV. IMPLEMENTATION DETAILS
A. Technology Stack

The development stack consists of:

* Frontend: React Native (for mobile app UI).

¢ Backend: Firebase (NoSQL database for real-time data synchronization).

e Al Framework: TensorFlow (for deep learning-based recommendations).

¢ Blockchain: Ethereum Smart Contracts (for recipe au- thentication).

B. Al-Based Recommendation System

The Al recommendation model is implemented using col- laborative filtering and content-based filtering:
¢ Collaborative Filtering: Predicts user preferences by analyzing similar users.

¢ Content-Based Filtering: Analyzes recipes based on ingredients, cooking time, and user preferences.
¢ Neural Network Model: Trained on 100,000+ recipes to improve recommendation accuracy.

Al-Based Recipe Recommendation Algorithm [1] Input: User history Hu, Recipe dataset R Output: Top
recommended recipes Rrec Compute similarity score S for each recipe in R based on: - Ingredients match-
Cooking time and preferences - Prior user ratings Rank recipes by descending similarity score Return top N
recipes as Rrec

C. Database Schema

Firestore is used to store:

e Users: Authentication data, preferences, and activity logs.

* Recipes: Name, ingredients, cooking steps, user ratings, and comments.
¢ Blockchain Hashes: Recipe authentication records.

D. API Implementation

Ghar Ka Zayka interacts with Firebase via REST APIs:

e GET /recipes: Fetches recommended recipes.

e POST /recipes: Adds a new recipe to the database.

¢ GET /users: Retrieves user profile data.

e POST /authenticate: Verifies recipe authenticity.

E. Frontend User Interface

The mobile application is designed with an intuitive UI, incorporating:
¢ Home Screen: Displays personalized recipe suggestions.

* Recipe Details Page: Shows ingredients, instructions, and comments.

e Community Feed: Allows users to engage with trending recipes.
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V. PERFORMANCE AND EVALUATION

A. Performance Metrics

The system was tested on:

¢ Recipe Retrieval Speed: 2.1s average load time.

¢ Recommendation Accuracy: 85% satisfaction rate from users.

e Data Security: No unauthorized modifications recorded in logs.
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B. User Testing
The application was tested with 100+ users:
e 72% retention rate after one month.

¢ 50% increase in recipe uploads after community feature integration.
VI. CONCLUSION

This research introduced Ghar Ka Zayka, an innovative Al- powered and blockchain-secured digital recipe-
sharing plat- form that enhances home cooking experiences through per- sonalized recommendations,
community-driven engagement, and content authentication. By leveraging machine learning models,
collaborative filtering, and blockchain-based verifi- cation, the platform successfully bridges the gap between
traditional recipe-sharing methods and modern Al-powered digital solutions.

The platform’s Al-powered recommendation engine im- proves user engagement by providing tailored recipe
sug- gestions based on user preferences, cooking history, and social trends. Our benchmark results indicate
that the sys- tem achieves an 85% accuracy in recipe recommendations, leading to a 70% user retention rate
over three months. The integration of Ethereum-based smart contracts and SHA-256 hashing ensures recipe
authenticity and prevents unauthorized duplication.

Additionally, the implementation of gamification elements, real-time discussions, and interactive features has
significantly enhanced user participation. The 50% increase in engagement metrics post-deployment confirms
that interactive and Al- driven culinary platforms have strong potential for global adoption.

The study also demonstrated the scalability of cloud-based infrastructures such as Firebase, allowing for
seamless real- time data synchronization and efficient recipe storage man- agement. Performance evaluations of
API calls and blockchain verification times further validate the system’s efficiency, with an average recipe
retrieval speed of 2.1 seconds and blockchain verification time of less than one second.

This research provides a novel approach to Al-driven culi- nary platforms, establishing a strong foundation for
future innovations in food technology, blockchain-secured content, and Al-powered recommendation engines.
A. Future Work

Although Ghar Ka Zayka has successfully addressed key challenges in digital recipe-sharing platforms, several
enhance- ments and expansions can further improve its usability, scal- ability, and impact. The following future
research directions are proposed:

1) Advanced Al and NLP-Powered Cooking Assistant: In- tegrating natural language processing (NLP) and Al-
powered voice assistants will enable users to interact with the platform through voice commands, facilitating
hands-free recipe navi- gation. Future developments could include:

* Voice-Activated Recipe Assistance: Users can receive step-by-step cooking instructions via a virtual
assistant.

¢ Smart Ingredient Suggestions: NLP models can analyze user preferences and recommend alternative
ingredients in real time.

e Conversational Al for Cooking Guidance: The chatbot could provide interactive support for meal planning
and dietary preferences.

2) Multilingual and Region-Specific Expansion: Currently, the platform supports content in a limited number of
lan- guages. Expanding to multilingual support will enable a broader global user base to access and contribute
recipes. Key enhancements include:

e Automatic language translation using Al-based transla- tion models for real-time recipe content
conversion.

e Localized cuisine recommendations using geolocation- based filtering to provide region-specific dishes.

¢ Cultural recipe adaptation by incorporating historical and cultural backgrounds of recipes to enhance
learning.

3) Integration with IoT and Smart Kitchen Devices: IoT (Internet of Things) integration can further improve
the inter- active cooking experience by allowing smart kitchen devices to sync with the application. Possible
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enhancements include:

¢ Automated cooking instructions where the app can send instructions directly to smart ovens, air fryers, and
cook- tops.

¢ Ingredient tracking through loT-enabled refrigerators that provide real-time inventory updates to suggest
recipes based on available ingredients.

¢ Smart alerts and notifications for cooking timers, nutri- tional breakdowns, and calorie tracking insights.

4) Al-Powered Meal Planning and Health Optimization: To extend the capabilities of the Al recommendation
engine, future work could focus on dietary and health-based person- alization, including:

¢ Custom meal plans where Al-based recommendations help with meal prep, considering nutritional needs
and dietary restrictions.

e Health metrics tracking by integrating with wearable health devices (e.g, Fitbit, Apple Health) for
personalized diet plans.

e Calorie-based Al recommendations suggesting meal op- tions based on caloric intake and fitness goals.

5) Enhanced Blockchain Security for Recipe Monetization: Blockchain can be extended beyond authentication
to support recipe monetization, allowing users to license and sell their content securely:

¢ Smart contracts for content licensing, enabling users to assign royalty-based access to their recipes.

e NFT-based recipe ownership, where recipes can be tok- enized as Non-Fungible Tokens (NFTs), allowing
exclu- sive access to unique culinary content.

e Decentralized recipe marketplaces that implement Web3- based food content economies for secure
transactions and ownership validation.

6) Scalability and Performance Optimization: While the current system supports real-time data processing
using Fire- base, larger-scale deployment would require:

¢ Cloud-based auto-scaling infrastructure using AWS Lambda or Google Cloud Functions for seamless expan-
sion.

¢ Database optimization through NoSQL sharding for faster data retrieval and lower latency.

e Edge computing for Al processing, where Al inference models run on user devices (on-edge Al) to reduce
server load and improve response time.

7) User Behavior Analytics for Continuous Improvement: Future research could focus on predictive analytics to
enhance user experience by:

¢ Identifying user trends using Al models to analyze pop- ular recipe categories and emerging food trends.

e Adaptive UI/UX optimization by modifying the user interface based on heatmap analysis and interaction
track- ing.

e A/B testing for recommendation models to evaluate dif- ferent Al algorithms and improve engagement
metrics.

B. Final Remarks

The implementation of Ghar Ka Zayka demonstrates the feasibility of Al-powered digital culinary communities.
By integrating machine learning, blockchain authentication, and social engagement tools, the platform presents
a scalable, secure, and intelligent ecosystem for home cooks.

Future enhancements in Al-driven personalization, [oT- enabled cooking assistance, and blockchain-based
content security will further transform the home cooking experience into an interactive, automated, and
globally connected digital community. The findings of this research provide a strong foundation for future
advancements in Al-powered food tech- nology and serve as a benchmark for next-generation culinary
platforms.
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