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Abstract—The increasing demand for online meal 

delivery services necessitates innovative strategies that 

improve consumer satisfaction and experience quality. 

Through a personalized customization approach, the 

AI-driven system presented in this research aims to 

revolutionize the online meal delivery experi- ence. In 

order to classify users and find their distinct tastes and 

habits, this uses user profiling to gather behavioral 

data, order history, and personal information. Here, 

food recommendations are highly customized through 

the use of sophisticated machine learning models with 

collaborative, content-based, and hybrid filters. When 

combined with natural language processing (NLP), 

dynamic menu customization, and efficient customer 

service, real- time data analysis guarantees quick and 

relevant recommen- dation delivery. It is designed 

based on the actual preferences of each user and 

adapts to changing user behaviors, making the ordering 

process more enjoyable and seamless in a way and 

setting a new standard in the industry. In addition to 

increasing user engagement and satisfaction, this 

personalized process also serves to drive higher 

customer loyalty and overall better efficiency levels in 

the realm of an online food-delivery arena. It keeps 

user privacy and safety while handling data to a great 

concern. To that end, it adheres to global standards and 

protects user information by using better encryption 

methods. 

 

Index Terms—Dynamic Menu Customization, Online 

Food Delivery, Real-Time Data Analytics, Personalized 

Recommenda- tions. 

 

I. INTRODUCTION 

 

The way individuals get their meals is being 

revolutionized by the phenomenal rise of the online 

food delivery industry in recent years. With the 

increased internet penetration driven by widespread 

smartphone adoption, lifestyles are evolving 

dramatically. Historically, consumers valued 

convenience and efficiency, but as the market has 

matured, preferences have shifted towards 

sustainability, healthy options, and personal- ization. 

Generic meal delivery services, despite their conve- 

nience, often fall short of user expectations, leaving 

customers feeling overwhelmed with choices or 

dissatisfied with available options [1], [2]. 

NutriBot, an innovative AI-based technology, aims to 

ad- dress these gaps by allowing users to customize 

meal delivery based on their preferences, health 

goals, and ethical consid- erations. This aligns with 

the digital economy’s foundation of modernization, 

where consumers demand tailored services 

that cater to their unique needs [3]. NutriBot 

redefines the meal-ordering process by leveraging 

advanced AI technologies such as machine learning 

and natural language processing. By analyzing 

factors like nutrition, past order history, and fitness 

goals, NutriBot ensures that its recommendations are 

timely, relevant, and nutritionally beneficial [4]. 

The increasing need to maintain dietary intake while 

ad- hering to specific dietary restrictions—such as 

vegan, keto, or gluten-free—is expected to drive the 

rapid adoption of solutions like NutriBot. Unlike 

simple filtering mechanisms, NutriBot integrates 

real-time health measurements with nu- tritional 

science, offering proactive health care solutions. By 

utilizing data from wearable devices and fitness apps 

for activities like running, cycling, swimming, or 

yoga, NutriBot delivers non-conflicting matches 

aligned with users’ metabolic activity and biometrics. 

This approach not only modernizes food acquisition 

but also promotes proactive health manage- ment [5]. 

 

II. LITERATURE SURVEY 

 

Personal recommendations can now be well 

communicated in food delivery and nutrition services 
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due to the integration of AI technologies like 

machine learning and natural language processing. 

This is evident with research on AI-based systems for 

customized health interventions and digital marketing 

tac- tics [2]. There is more research on user-centric 

strategies, like tailored dietary advice. Research is 

based on user behavior, sociodemographics, and 

sensory preferences to create effective personalization 

strategies [3], [19]. 

New research focuses on the growing demand for 

sustain- able and healthier food choices among 

consumers. In line with sustainability goals, 

personalized systems increasingly contain functions 

such as nutritional analysis and recommendations for 

locally sourced ingredients. 

Due to customer behavior and adoption rates of 

technol- ogy, digital transformation in food 

delivery systems varies by region. For instance, 

studies on the food delivery sector in Vietnam 

highlight how innovation can enhance consumer 

experiences [4]. 

Omics-based personalization is gaining popularity as 

it can provide the accuracy of recommending diets. 

The PREVEN- TOMICS and similar platforms 

show the way genetics, 

with high-level data analytics, can be useful in 

individualized diets [16]. 

Artificial intelligence systems assist in creating a 

more sustainable and economical ecosystem by 

predicting demand, reducing waste, and increasing 

supply speed [5]. Chatbots and customized grocery 

carts are examples of digital treatments capable of 

effecting positive behavior change and influencing 

healthy eating [17]. These tools utilize information 

regarding user preferences and needs to make meal 

choices easier and more meaningful. 

There is excellent potential for improving health 

outcomes through the tailoring of eHealth platforms 

for nutrition. Sys- tematic reviews have shown that 

well-tailored eHealth inter- ventions can tackle food 

preferences and personal health risks [20]. 

The review shows the variety of approaches and 

technology supporting customization in nutrition and 

food delivery. It reveals the revolutionary potential of 

AI-driven systems in improving customer experience, 

operational efficiency, and health outcomes. Insights 

gathered from 31 sources between 2019 and mid-

2024 highlight these developments and open doors to 

creative uses in meal delivery services and 

customized nutrition. 

 

III. RELATED WORK 

 

AI, customized nutrition, and meal delivery are all 

combined in current research and commercial 

businesses. This review takes into account earlier 

research and systems on AI-based meal planning, 

health tracking, and customized food delivery. 

Extensive research has been conducted on 

personalized nutri- tion systems to provide platforms 

for diet recommendations based on new user health 

data. Systems like NutriData and Food4Health show 

how data-driven solutions may improve dietary 

compliance and general health by using algorithms to 

evaluate individual dieting behaviors and provide 

meal sugges- tions based on individual preferences 

and medical conditions. The incapacity of the 

majority of current systems to adjust in real time or 

successfully connect with wearable medical 

technology is a major drawback, though [6]. 

AI-powered chatbots are being utilized more and 

more in health-related applications, where they are 

successful in moni- toring patients with chronic 

illnesses, providing general health advice, and 

encouraging better lives. Ada and HealthifyMe are 

two examples of tools that employ AI to 

communicate with users and offer insights based on 

symptoms or behaviors that they have reported. 

Despite being excellent at providing health advice, 

these chatbots are unable to fully address nutritional 

demands since they are not integrated with food 

delivery services [7]. 

Meal delivery has been transformed by commercial 

food delivery services like Uber Eats, Swiggy, and 

Zomato, which have increased accessibility and 

convenience. Even though some platforms now 

include meal alternatives that are health- conscious, 

they mostly fall short in offering individualized 

suggestions based on users’ medical histories. 

Furthermore, the majority of these services don’t 

have AI-powered tools 

to match meal selections to consumers’ individual 

health objectives [8]. 

Meal recommendation, health monitoring, and 

delivery lo- gistics systems now in use function 

separately and are not integrated into a 

comprehensive, flexible framework. Most platforms 

don’t make full use of AI-driven dynamic meal cus- 
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tomization or real-time health data. Additionally, the 

efficacy of health indicators and meal suggestions in 

addressing long- term health objectives is limited by 

the lack of a feedback loop between them [9]. 

NutriBot fills these gaps by combining effective meal 

de- livery, health monitoring, and tailored nutrition 

into a single platform. Through artificial intelligence 

(AI) and machine learning, it continually updates 

with real-time health data and user feedback to 

deliver personalized meal suggestions based on 

individual health profiles. By doing this, NutriBot 

provides a whole new approach to customized meal 

delivery. 

 

IV. PROPOSED METHOD 

 

A. Problem Description 

Inadequate nutritional information, generic 

recommendation algorithms that disregard customer 

preferences, and a lack of support for health-

conscious choices are some of the issues facing the 

online meal delivery sector. Environmental problems 

are made worse by sustainability challenges like ex- 

cessive packing and ineffective distribution. While 

restaurants struggle to optimize their menus without 

customer feedback, platforms frequently have non-

intuitive interfaces and fail to meet varied cultural 

preferences. Additionally, consumers are deterred 

from revealing personal information by worries about 

data security and privacy. By providing a customized, 

health- conscious, environmentally friendly, and safe 

food delivery service, NutriBot tackles these 

problems. 

 

B. Proposed System 

The suggested system seeks to solve the main 

issues that existing platforms are facing in order to 

completely transform the online meal delivery 

experience. In the first place, it highlights the 

necessity of personalization through AI-powered 

systems that adjust meal suggestions according to 

user preferences, dietary needs, and changing tastes 

in order to improve customer satisfaction and 

engagement. The framework addresses the lack of 

health-focused features by including comprehensive 

nutritional data and filters that can be customized for 

fitness objectives, dietary restrictions, and medical 

conditions. This makes it simple for users to make 

well-informed, health-conscious decisions. 

Recognizing the sustainability challenges, the 

framework integrates eco-friendly options by 

promoting sustainable sourc- ing, offering transparent 

information on packaging waste, and optimizing 

delivery routes to reduce carbon emissions and wait 

times. Assuring inclusion with multilingual and 

culturally sen- sitive alternatives for a wide range of 

international audiences, it also brings intuitive 

interactivity and accessibility by creating 

conversational, user-friendly interfaces that make it 

simple to communicate preferences. 

 

By giving restaurants access to actionable knowledge 

on consumer trends and preferences, the framework 

helps them optimize operations and menu options, 

which raises customer happiness and profitability. By 

guaranteeing strong security measures and open data 

protection procedures, the frame- work also 

improves data privacy by allaying user worries 

and building platform confidence. The suggested 

framework transforms the online food delivery 

market by combining these components to offer a 

complete solution that satisfies contemporary 

customer expectations, operational efficiency, and 

sustainability objectives. 

 

C. Algorithm 

The suggested AI-based personalized meal 

recommendation system creates customized meal 

recommendations by utilizing user preferences, 

health information, and restaurant meal se- lections. 

• Step 1: Data Collection - Gather user profiles 

including personal information, food choices, past 

feedback, and health data (e.g., allergies, medical 

conditions, exercise levels, and nutritional goals) 

[10]. Simultaneously, collect restaurant-specific 

information, such as the nutritional value of each 

dish [15]. 

• Step 2: Preprocessing and Filtering - Eliminate 

meals that are incompatible with the user’s health 

needs (e.g., allergies or medical problems) and 

match the available meals with nutritional 

objectives (e.g., macronutrient bal- ance or calorie 

limitations) [11]. 

• Step 3: Model Selection and Training - The AI 

engine evaluates the filtered meals by considering 

the user’s past comments, preferred meal types, 

and dietary restrictions. 

• Step 4: Recommendations - Provide personalized 
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meal suggestions that best align with user 

preferences and health goals [13]. 

 
Fig. 1. Recommendation System Architecture 

 
• Step 5: Feedback Loop - Incorporate user feedback 

to update the algorithm, ensuring 

recommendations adapt over time for continuous 

improvement [12]. 

 

The system combines user data, preferences, health 

restric- tions, and restaurant meal options for an 

adaptable, customized meal recommendation 

experience. By integrating iterative fil- tering, AI-

driven matching, and feedback loops, the system 

ensures relevance and user satisfaction while meeting 

nutri- tional goals [14], [16]. 

 
V. RESULTS AND DISCUSSIONS 

 
Using machine learning models as a recommendation 

sys- tem places heavy reliance on performance 

metrics to build an accurate and reliable system. This 

analysis compares models: Multioutput Regressor 

(MOR), Random Forest Regressor, SVM Regressor, 

and XGBoost in order to illustrate their pro- ficiency. 

In conclusion, these results highlight the importance 

of model selection. MOR is highly precise where it 

comes to prediction, XGBoost is the most balanced 

out of all in terms of performance, while SVM 

Regressor is highest in terms of F1- score. NutriBot 

beating every other bot in consistency signifies its 

optimized machine learning techniques for health-

related recommendations. 

 

The assessment of these models emphasizes how 

important it is to customize machine learning 

methods to meet the demands of certain applications. 

MOR may have a larger pro- cessing overhead, which 

makes it less appropriate for real-time applications 

even while it excels at precision for fine-grained 

predictions. Because of its adaptability and metrics 

balancing, XGBoost is a strong option for dynamic 

recommendation sce- narios, especially when 

working with big datasets. However, the SVM 

Regressor’s superior F1-score demonstrates its abil- 

ity to strike a balance between precision and recall, 

which is essential for reducing incorrect predictions 

for sensitive health- related suggestions. NutriBot’s 

steady performance highlights the value of 

incorporating domain-specific improvements and 

opens the door for more sophisticated, dependable, 

and user- focused recommendation systems. 

 

TABLE I PERFORMANCE METRICS OF 

CONVENTIONAL METHODS AND PROPOSED 

MODEL 

 

Model Accuracy Precision Recall F1-Score 

MOR 0.92 0.95 0.92 0.93 

RF Regressor 0.90 0.89 0.87 0.88 

SVM Regressor 0.89 0.91 0.90 0.95 

XGBoost 0.91 0.92 0.91 0.92 

NutriBot 0.94 0.95 0.94 0.95 
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Fig. 2. Accuracy Comparison between Models 

 

 
Fig. 3. Precision Comparison of the Models 

 

 
Fig. 4. F1 Score Comparison between Models 

 
Fig. 5. MAE comparison between Models 

 
Fig. 6. Recall Comparison between the Models 

 

VI. CONCLUSION 

 

To sum it up, AI-powered personalized customization 

is revolutionizing the online meal delivery industry, 

providing customized meal recommendations that 

take into account dietary restrictions, personal likes 

and dislikes, and envi- ronmental elements. These 

innovations create added benefit as they improve the 

relevance of services, efficiency, and user-centricity 

elements that enhance the user experience and 

establish customer persistence. 

In addition to personalization, AI streamlines core 

opera- tions like resource management, delivery 

logistics, and timely service to reduce pricing, shorten 

delivery times, and lessen the environmental impact. 

Additionally, through its push for better meals, 

locally-sourced ingredients, and actionable nutrition. 

AI is an important player in sustainability and 

driving mindful consumption. In the fast-moving 

world of AI, some aspects may become dated very 

quickly, and with food delivery still so new, the 

opportunities in this area seem limitless. Such 

systems of the future will integrate fluidly with smart 

devices and utilize real-time analytics to deliver 

hyper-personalized, predictive, and engaging 

experiences. 

This transformation sets the stage for a more 

intelligent, sustainable, and consumer-centric food 

distribution landscape, in harmony with the 

increasing appetite for convenience, health, and 

ecological mindfulness. 
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