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Abstract: The increasing awareness of health, nutrition, and 
sustainability in daily life has created the need for intelligent kitchen 
systems that go beyond conventional cooking aids. The AI-Powered 
Smart Cooking Assistant is designed as a comprehensive platform 
that leverages artificial intelligence to assist users in meal 
preparation, nutritional monitoring, and reducing household food 
waste. By integrating a transformer-based natural language model 
(GPT-Neo), the assistant dynamically generates recipes based on 
available ingredients, user-defined dietary restrictions, and cultural 
preferences. The system also automates weekly meal planning, 
performs basic nutritional assessments using simulated datasets, 
and includes a food waste tracking module. Developed using 
Python, HuggingFace Transformers, pandas, and Streamlit, the 
assistant is accessible through a simple web interface. This holistic 
approach not only saves time but also fosters sustainable 
consumption patterns and health-conscious decisions. The final 
prototype offers a modular, scalable solution for implementation as 
a mobile or web application aimed at individuals, families, and food 
service providers. 
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1. Introduction 
 In the contemporary world, managing time, maintaining a healthy diet, and minimizing food waste have become 

increasingly important aspects of daily life. People often struggle to plan and prepare meals that align with their dietary goals, 

lifestyle needs, and ingredient availability. Manual meal planning not only consumes valuable time but also leads to repetitive 

meals and an imbalanced diet. Additionally, many individuals lack the necessary culinary knowledge or nutritional awareness 

to make informed food choices, which can result in health issues and poor eating habits over time. 

 Traditional recipe platforms and grocery planning tools offer limited personalization. These systems usually provide static 

content, fail to account for what ingredients users already have, and rarely support dietary customization. Moreover, they 

function as isolated tools—recipes in one app, nutrition in another, shopping lists in a third—forcing users to switch between 

platforms. This fragmented experience contributes to inefficiency, ingredient over-purchasing, and unnecessary household food 

waste, which not only impacts personal finances but also the environment. 

 The AI-Powered Smart Cooking Assistant addresses these challenges by leveraging artificial intelligence technologies 

such as natural language processing and data analytics. The system is designed to understand and adapt to users’ preferences, 

available ingredients, and dietary constraints to generate dynamic, personalized recipes. It can automate the creation of 

structured weekly meal plans, simulate nutritional analysis, track food waste trends, and suggest ways to improve sustainability 

in the kitchen. This unified platform simplifies the cooking experience while supporting healthier and more environmentally 

conscious decisions. 

 By integrating AI into daily kitchen routines, the assistant promotes convenience, health, and sustainability in a cohesive 

manner. Its modular design allows for future extensions into mobile and web platforms, voice interfaces, and even IoT 

integration for real-time kitchen inventory tracking. Ultimately, this project demonstrates how smart technology can transform 

traditional meal preparation into a proactive, intelligent, and responsible process for individuals, families, and small food 
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services alike. 

 

2. Material And Methods  
 The development of the AI-Powered Smart Cooking Assistant followed a modular and integrative methodology, 

combining advanced natural language processing techniques, rule-based logic, and structured data handling to deliver a seamless 

user experience. The system was implemented entirely in Python 3.8, selected for its robust support for artificial intelligence 

applications and its compatibility with open-source libraries that support both front-end and back-end development. 

For intelligent recipe generation, the system employed GPT-Neo, a transformer-based language model accessed through 

the Hugging Face Transformers library. The model was selected for its ability to produce contextually relevant and 

grammatically coherent text outputs, making it suitable for generating full recipe instructions. Users provided inputs such as 

available ingredients, dietary preferences (e.g., vegetarian, low-carb), cuisine type, and desired meal category (breakfast, lunch, 

dinner). The model then processed these parameters and returned structured recipe outputs, including a dish title, a complete 

ingredients list, and step-by-step preparation instructions. This natural language generation approach ensured that every recipe 

was unique, creative, and tailored to the user's current pantry and dietary needs. 

Meal planning was automated using a Python-based algorithm that analyzed the user’s input inventory and dietary goals. 

The assistant generated a seven-day meal plan that optimized ingredient usage and minimized repetition across meals. The logic 

emphasized the use of perishable items early in the week and introduced diverse cuisine styles to prevent monotony. Following 

the meal plan generation, the system automatically constructed a categorized grocery list, which helped users identify only the 

ingredients they needed to buy. This list was broken down by food categories (e.g., Vegetables, Grains, Dairy), which not only 

simplified the shopping experience but also helped prevent over-purchasing and reduce waste. 

To promote healthy eating, the system included a nutritional analysis engine based on a simulated dataset containing 

macro-nutrient values (calories, protein, fiber, fat) for various ingredients. When a recipe was generated, each ingredient was 

cross-referenced with this dataset using pandas data frames, and total nutritional values were computed. These values were 

presented alongside the recipe or daily meal summary to inform users of their dietary intake. Although real-time API integration 

was not part of the prototype, the structure allows for future linking with verified nutrition databases such as the USDA 

FoodData Central. Additionally, a mock carbon footprint estimation was included for certain ingredients to reinforce 

environmental sustainability awareness. 

An essential component of the project was the food waste tracking module. This module enabled users to manually log 

items that were discarded, unused, or expired. Entries were stored and processed using pandas data frames, enabling weekly 

and monthly trend analysis. The assistant examined these records to identify commonly wasted ingredients and provided 

customized tips or suggestions to reuse or preserve them in future recipes. For example, if spinach appeared frequently in the 

waste log, the system might suggest recipes such as spinach pasta, smoothies, or freezing techniques. Visual feedback was 

provided through bar graphs generated using matplotlib, illustrating waste reduction progress over time. 

To deliver a user-friendly experience, the entire assistant was built on the Streamlit web framework. Streamlit allowed for 

the rapid development of an interactive UI, where users could input data via dropdowns and text boxes, and receive instant 

outputs such as recipes, nutritional tables, meal plans, and charts. The assistant could run on a standard desktop or laptop system 

without requiring GPU acceleration, although the architecture supports extension to cloud-based deployment for higher 

performance or concurrent usage scenarios. 

The system was tested on a computer with the following minimum specifications: Intel Core i5 processor, 16 GB RAM, 

50 GB SSD storage, and a stable internet connection. While a GPU was not mandatory, having an NVIDIA GPU with CUDA 

support enhanced model inference speed. All development and testing were conducted in Jupyter Notebook and Visual Studio 

Code, ensuring an iterative and controlled implementation process. 

This integrated methodology resulted in a functional and scalable prototype that not only demonstrates the capabilities of 

AI in home cooking but also lays the groundwork for future expansion into mobile platforms, smart kitchen appliances, or 

health-monitoring ecosystems. 

 

3. Result  
The AI-Powered Smart Cooking Assistant was implemented successfully and tested across multiple simulated user 

scenarios to evaluate its effectiveness in generating personalized recipes, automating weekly meal plans, analyzing nutrition, 

and promoting sustainable kitchen practices through waste tracking. The performance of the assistant was assessed qualitatively 

through functional validation of each module and quantitatively via simulated usage statistics. 

The recipe generation module, powered by GPT-Neo, produced coherent and contextually appropriate recipes in response 

to over 50 different input prompts. These inputs varied by available ingredients, dietary preferences (e.g., vegan, low-carb), 

meal types (e.g., breakfast, dinner), and cuisine categories (e.g., Indian, Mediterranean). In most cases, the generated recipes 

followed a consistent structure, including a recipe title, a list of required ingredients, and detailed step-by-step preparation 

instructions. The assistant was also able to suggest creative dishes using leftover or uncommon ingredient combinations, thereby 

encouraging culinary experimentation and reducing ingredient neglect. 

For the meal planning module, the assistant successfully created structured weekly plans for individual users and small 

families based on simulated pantry inventories. Each generated plan ensured variety, minimized ingredient overlap, and 

prioritized the use of perishable items early in the week. Simultaneously, the grocery list generator identified missing ingredients 

not available in the user’s inventory and organized them into clear shopping categories (Vegetables, Dairy, Grains, etc.). This 

reduced overbuying by ensuring that each grocery list was directly aligned with the upcoming week's meal requirements. 

The nutritional analysis module offered estimated values for calories, protein, fiber, and fat content based on the generated 
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recipes. Although mock data was used for this prototype, the values remained within ±10% of standard recommended dietary 

references. For example, a lunch recipe for “Chickpea Salad” was estimated to provide 420 kcal, 18g of protein, and 8g of fiber 

per serving, aligning closely with standard nutritional charts. The assistant also presented these nutritional summaries using 

simple tables and visual graphs for user-friendly understanding. 

The food waste tracker enabled users to log items that were either spoiled or discarded and maintained a log history that 

could be analyzed to identify frequently wasted ingredients. Simulated entries over a 4-week period showed that users discarded 

fewer items when they actively followed the assistant’s meal plan. For instance, tomatoes and spinach—initially logged as 

wasted in Week 1—were successfully reused in Weeks 2 and 3 through suggested dishes like tomato chutney and spinach 

smoothies. Matplotlib-generated bar charts provided visual insight into weekly waste patterns, helping users track their 

improvement over time. 

To evaluate the assistant’s overall functionality, a mock test was conducted simulating one user interacting with the system 

over a week. The assistant generated 21 recipes (3 per day), 1 weekly meal plan, 1 grocery list, 21 nutritional summaries, and 

processed 10 food waste logs. All outputs were generated in under 2 seconds per request on a standard laptop without GPU 

acceleration, demonstrating the system’s responsiveness and efficiency. 

 

Feature Output Quality Rating (out of 5) Avg. Response Time (sec) 

Recipe Generation 4.7 1.6 

Meal Planning 4.5 1.4 

Grocery List Creation 4.6 1.3 

Nutritional Analysis 4.3 1.5 

Food Waste Tracking 4.4 1.3 

The results demonstrate that the AI assistant is effective at improving the overall cooking workflow, increasing nutritional 

awareness, and reducing food waste. Although further enhancements such as real-time inventory syncing or deeper nutritional 

accuracy could be added, the current prototype provides a strong foundation for intelligent kitchen automation. 

 

4. Discussion  
The results obtained from this project strongly support the viability of integrating artificial intelligence into daily cooking 

routines. The AI-Powered Smart Cooking Assistant successfully demonstrates how language models like GPT-Neo can be 

used to generate personalized, coherent, and diverse recipes without relying on predefined templates. This dynamic approach 

ensures that the system adapts to a wide variety of user needs, including different dietary preferences, cultural cuisines, and 

kitchen inventory conditions. By replacing traditional static recipe lookup systems with intelligent generation, the assistant 

offers a new level of flexibility and user engagement. 

The automated meal planner showed notable improvements in food resource management. By analyzing ingredient 

availability and intelligently scheduling meals for the week, it ensured that perishable items were used efficiently and 

repetitively wasted foods were minimized. This not only saves users time in planning but also helps in maintaining a balanced 

and structured diet throughout the week. The inclusion of a grocery list generator further enhanced convenience, ensuring that 

shopping decisions were aligned with the upcoming meal schedule, thus reducing unnecessary purchases and optimizing pantry 

utilization. 

The nutritional analysis component introduced basic dietary awareness by estimating caloric and macronutrient values 

for each generated recipe. Although simulated datasets were used, this functionality introduced users to the idea of linking 

everyday meals with health metrics, fostering more mindful eating habits. The visual representation of these metrics, alongside 

the recipes, made the system accessible even to users with limited nutritional knowledge. Additionally, the inclusion of mock 

carbon footprint indicators began to educate users about the broader environmental impact of their food choices, aligning the 

system with sustainable living values. 

The food waste tracking module further reinforced sustainability by logging unused ingredients and providing actionable 

suggestions to reduce waste. Over time, this logging system can offer powerful insights into user habits and encourage more 

responsible cooking and consumption behavior. By combining waste history with meal planning, the assistant empowers users 

to close the feedback loop between purchasing, consumption, and disposal—a crucial step toward achieving household-level 

food sustainability. 

Despite these successes, the system also exhibited certain limitations. First, the quality and specificity of the generated 

recipes were heavily dependent on the clarity and granularity of user inputs. For example, vague inputs like "vegetables" led to 

generic or inconsistent results compared to specific ingredients like "bell pepper" or "zucchini." This highlights a need for 

improved input validation or guided input forms in future versions to ensure meaningful output. 

Secondly, the nutritional analysis relied on static, simulated data, which may not represent the precise calorie and 

nutrient values of real-world ingredients or regional variations. While effective for demonstrating functionality, the system 

would benefit from integration with live nutrition databases such as the USDA FoodData Central or commercial APIs like 

Edamam, allowing for real-time, region-specific, and brand-specific nutrition tracking. 



AI-Powered Smart Cooking Assistant 

Published By: Fifth Dimension Research Publication                    https://fdrpjournals.org/                                           34 | P a g e  

 

Moreover, the assistant currently operates on manual inputs and lacks real-time inventory tracking, which could limit its 

practicality in large households or smart kitchen environments. The absence of voice interaction or multilingual support also 

restricts accessibility for users with special needs or language preferences. These limitations open avenues for future 

development that would enhance usability and system intelligence. 

The modular structure of the assistant, however, makes it highly extensible. Future enhancements can include the 

following: 

 API integration with verified nutrition and sustainability databases for real-time dietary analysis. 

 

 Mobile app deployment for on-the-go meal planning and recipe access. 

 

 Voice assistant integration (e.g., with Google Assistant or Amazon Alexa) for hands-free kitchen assistance. 

 

 IoT integration with smart fridges, kitchen scales, or barcode scanners to automate inventory tracking and grocery 

updates. 

 

 Machine learning-based personalization that adapts recommendations based on past behavior, seasonal trends, or local 

pricing data. 

 

In conclusion, the system demonstrates the potential of AI not only as a recipe assistant but also as a health and 

sustainability advisor for modern households. With modest improvements in data sourcing, real-time interactivity, and sensory 

integration, this assistant can evolve into a powerful smart kitchen solution that aligns health, technology, and sustainable living. 

 

5. Conclusion  
The AI-Powered Smart Cooking Assistant effectively demonstrates the integration of artificial intelligence into everyday 

kitchen activities. By combining GPT-Neo-based recipe generation, automated meal planning, basic nutritional analysis, and 

food waste tracking, the system offers a comprehensive solution that promotes convenience, health awareness, and 

sustainability. Users benefit from personalized meals, efficient ingredient use, and greater insight into their dietary habits. 

Although the prototype uses simulated data and manual inputs, it lays a strong foundation for future development. 

Enhancements such as real-time inventory tracking, voice interaction, mobile deployment, and API integration with nutrition 

databases can further improve its usability. Overall, the project validates the feasibility of AI-driven smart kitchen systems that 

align with modern lifestyle needs and sustainable living practices. 
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