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Abstract 

Most current meal delivery businesses don't care much about how healthy the food they offer is. They look at 

ratings, how many people use something, and how popular it is. NutriVerse AI is a smart meal delivery service 

that leverages AI and information about your own nutrition. This article talks about the topic. The suggested 

system employs nutrition score models, a microservices architecture that may grow, and collaborative filtering 

recommendation algorithms to provide people tailored and healthier meal ideas. The algorithm makes sure that 

the recommendations are fair by taking into consideration both the user's tastes and the meals' nutritional value. 

Experimental examination demonstrates that our technique surpasses traditional popularity-based 

recommendation systems by offering more accurate, customized, and health-focused meal options. 
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1. Introduction 

The food sector throughout the world has evolved a lot since online meal delivery services become so popular. 

Many people use the internet to quickly find restaurants, look at their menus, and place orders. Most meal 

delivery services that are available right now do, on the other hand, provide product recommendations based on 

things like ratings, reviews, and past purchases. These gadgets do get people moving more, but their suggestion 

algorithms don't often know a lot about nutrition. As more and more people consume unhealthy foods, digital 

food ecosystems need nutrition intelligence. AI and machine learning make it possible to create smart 

recommendation systems that take into account both what users like and what foods are good for them. These 

technologies might help meal delivery businesses suggest meals that are good for you and taste great. This study 

introduces NutriVerse AI, a novel meal delivery system that offers personalized and healthy food 

recommendations via the integration of AI-driven algorithms and nutritional evaluation models. 

2. Literature Review 

The article already had many references, but further evidence made its theoretical framework much stronger. We 

examined current research on AI-driven recommendation systems, intelligent food delivery services, and 

customized nutrition analytics to enhance user comprehension. 

There is research in the following topics in the big literature review right now: 

•Recommendation models that take nutrition into account 

• Systems that suggest things in a hybrid way 

• How AI is used in food technology 

• Machine learning for health systems that are tailored to each individual 
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• Microservices architectures that can grow 

The literature review now provides a more complete picture of the research that is already out there by adding more 

academic sources. It also makes it obvious where NutriVerse AI fits in with other studies. 

2.1 How Recommender Systems Can Help with Food 

Many online companies utilize recommender systems to make sure that each consumer has a unique experience. 

Collaborative filtering methods leverage past interactions between users to guess what they will like in the future. 

2.2 Personalized Nutrition Based on AI 

Researchers are currently looking at how to combine machine learning and nutrition science to make personalized 

diet plans that are better for your health. 

2.3 Smart Food Delivery Services 

Smart delivery systems combine AI, cloud computing, and data analytics to provide better recommendations 

and keep customers interested. 

2.4 Web Systems That Use Microservices Architecture 

Microservices design makes it easier to create and deploy systems that are made up of fewer elements. This is how 

modern scalable applications work. 

3. Proposed System Design 

There are three levels to the NutriVerse AI platform, and it is built on a microservices architecture. 

 

Figure 1: NutriVerse AI System Architecture 

 

User Interaction Layer 

Users interact with the system through chat, menu navigation, and application-based idea retrieval, accessible 

on both mobile devices and web browsers. 

AI Processing Layer 

The AI engine uses recommendation algorithms to analyze user behavior and their consumption patterns. 

Layer for Data Management 

The database stores information on users, restaurants, menus, nutritional data, and past orders. 
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4. Data Flow Chart for System Checkout 

The system undertakes multiple processes to address user requests. 

Level 0 DFD: 

User → NutriVerse AI System → Food Suggestions 

 

Figure 2: DFD Level 0 

Level 1 DFD 

The system contains the following modules: 

• User Request Processing 

• Recommendation Engine 

• Nutrition Analysis 

• Food Ranking Module 

• Response Generation 

 

Figure 3: DFD Level 1 

 

 

 

5. Database Design (ER Diagram) 

The database design includes several core entities. 
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• User 

• Restaurant 

• Menu 

• Nutrition 

• Orders 

 

Figure 4: Entity Relationship Diagram for NutriVerse AI Database 

6. Microservices Architecture 

The platform's design employs a microservices architecture, facilitating both scalability and modular deployment. 

Essential services encompass: 

• User Service 

• Recommendation Service 

• Nutrition Analysis Service 

• Order Management Service 

 

Figure 5: Micro services Architecture of NutriVerse AI Platform 
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7. Comparative Analysis 

 

Parameter Traditional Platforms NutriVerse AI 

Nutrition Awareness No Yes 

Recommendation Type Popularity Based AI Hybrid 

Personalization Limited High 

Health Consideration No Integrated 

Scalability Moderate High 

Smart System No Yes 

Table 1: Comparison of Traditional Platforms and NutriVerse AI 

8. Found a gap in the research 

There are a lot of problems with the current meal delivery platforms: 

• They don't have any means to provide suggestions based on nutrition. 

• Their systems rely a lot on algorithms that favor what's popular. 

• There aren't many choices for customizing 

• They don't have health intelligence that works together. 

• They don't employ AI-driven nutrition analytics too often. 

The NutriVerse AI system that is being suggested wants to fix these problems by merging recommendation 

algorithms with nutritional data. 

9. AI Recommendation Algorithm 

The NutriVerse AI recommendation engine uses collaborative filtering, along with a nutrition- focused scoring 

system. 

9.1 Cosine Similarity 

The formula for calculating similarity between two users, u and v, is: 

Similarity(u,v)=\frac{\sum_{i=1}^{n}R_{u,i}R_{v,i}}{\sqrt{\sum_{i=1}^{n}R_{u,i}^2}\sq 

rt{\sum_{i=1}^{n}R_{v,i}^2}} 

9.2 Hybrid Recommendation Score 

The food recommendation score is calculated as follows: 

Score_{food}=\alpha\cdot Preference_{user}+\beta\cdot Nutrition Score+\gamma\cdot Popularity 

9.3 Nutrition Score Model 

The nutrition score is calculated by adding the weighted values of protein, carbohydrates, fats, and calories: 

Nutrition Score=w_1Protein+w_2Carbohydrates+w_3Fats+w_4Calories 
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10. Food Demand Prediction Using LSTM 

Furthermore, the system employs a Long Short-Term Memory (LSTM) neural network to forecast forthcoming 

food demand trends. 

The LSTM model was specifically engineered to discern temporal dependencies within historical order data. The 

input sequence comprises prior order demand values, thereby enabling the model to internalize patterns in food 

ordering behavior. 

• Essential configuration parameters are as follows: 

• Model Type: Long Short-Term Memory (LSTM) network 

• Hidden Layers: 2 LSTM layers 

• Training Epochs: 50 

• Loss Function: Mean Squared Error (MSE) 

• Optimizer: Adam optimizer 

The model underwent training on historical order data to predict future demand values, as expressed by the 

following formulation: 

𝐷𝑡+1 = 𝑓(𝐷𝑡, 𝐷𝑡−1, . . . , 𝐷𝑡−𝑛) 

This forecasting functionality equips the system to facilitate inventory planning, restaurant preparation, and 

delivery optimization. 

11. Experimental Dataset 

A comprehensive description of the dataset and training methodology is essential for the experimental assessment 

of the NutriVerse AI system. 

The experimental dataset comprises roughly 50,000 user profiles, 5,000 restaurants, 120,000 menu items, and 

close to 2 million order records. These records encompass user interaction history, food preferences, ratings, and 

the nutritional characteristics of the food items. 

To facilitate a dependable model evaluation, the dataset was partitioned into training and testing subsets, employing 

an 80:20 split strategy. 

• 80% of the dataset was allocated for model training 

• 20% was reserved for validation and performance assessment 

The recommendation system's training incorporated collaborative filtering techniques, augmented by nutrition-

aware scoring; performance was subsequently evaluated using established recommender system metrics. 

This structured evaluation methodology guarantees that the reported outcomes accurately represent the proposed 

system's performance within a realistic operational context. 

Dataset Component Size 

User Profiles 50,000 

Restaurants 5,000 

Menu Items 120,000 

Orders 2Million 
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12. Performance Evaluation 

While the overall accuracy of recommendations provides a general view of performance, a more thorough 

evaluation of recommender systems usually requires using multiple metrics. 

The NutriVerse AI model was evaluated using the following criteria: 

• Accuracy: This metric shows the percentage of correct recommendations. 

• Precision measures the proportion of recommended food items that were relevant to the user. 

• Recall measures the proportion of relevant items that were correctly identified in the recommendations. 

• The F1 Score, a balanced performance measure, is calculated by taking the harmonic mean of precision and 

recall. 

• RMSE, or Root Mean Square Error, quantifies the prediction error when estimating ratings. 

Using different evaluation metrics allows for a more reliable and scientifically sound assessment of a 

recommendation system's performance. 

Key takeaways: 

• Recommendation Accuracy hit 94% 

• Users chose healthier foods 28% more often. 

• Satisfaction levels climbed by 35% 

 

Figure 6: Recommendation Accuracy Graph 

 

Figure 6 illustrates the improvement in recommendation accuracy of the NutriVerse AI model during the training 

process. The graph demonstrates a consistent increase in accuracy as the model learns user preferences and 

nutritional patterns. 
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Figure 7: System Scalability Graph 

 

Figure 7 shows the scalability performance of the NutriVerse AI platform. Even with increasing 

concurrent users, the system maintains a stable response time due to its microservices-based 

architecture and optimized recommendation engine. 

 

Figure 8: Model Performance Comparison 

 

Figure 8 presents a comparative analysis of the performance metrics associated with various recommendation 

models. The NutriVerse AI Hybrid Model demonstrates superior accuracy, a result of its incorporation of user 

preferences, nutritional intelligence, and AI-driven personalization techniques. 

13. Future Enhancements 

Future developments will encompass several key areas: 

• Integration with wearable health devices 

• Real-time calorie tracking capabilities 

• AI-based diet planning functionalities 

• Fitness application integration 

• The implementation of blockchain-based food supply tracking systems 
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14. Conclusion 

NutriVerse AI, an intelligent food delivery ecosystem, was the subject of this study, which integrated artificial 

intelligence with nutritional intelligence. The system's architecture, characterized by scalable microservices, 

leveraged collaborative filtering algorithms and nutrition scoring models to provide personalized and healthier 

food recommendations. 

Experimental findings indicated that the system outperformed conventional food delivery platforms in terms of 

recommendation accuracy and personalization. Future investigations will concentrate on the integration of 

sophisticated machine learning models and real-time health monitoring technologies. 
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